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feem  concentrated  in  the  objeft  with  which  it  is  occu¬ 
pied,  and  have  at  that  time  no  perception  of  any  thing 
but  what  relates  to  that  objedl.  ^  , 

«  Tbefe  two  caufes  united  feem  to  them  futficient 
for  explaining  one  of  the  moft  fingular  fadls  that  occur¬ 
red  to  their  obfervation,  to  wit,  how  the  young  Devaud 
can  write,  although  he  has  his  eyes  (hut,  and  an  ob- 
ftacle  before  them.  His  paper  is  imprinted  on  his  ima¬ 
gination,  and  every  letter  which  he  means  to  write  is 
a'lfo  painted  there,  at  the  place  in  which  it  ought  to 
ft  an  cl  on  the  p&ger,  and  without  being  confounded  with 
the  other  letters  $  now  it  is  clear  that  his  hand,  which 
is  obedient  to  the  will  of  his  imagination,  will  trace 
them  on  the  real  j»aper,  in  the  fame  order  in  which  they 
are  reprefented  on  that  which  is  pictured  in  his  head. 

It  is  thus  that  he  is  fsibie  to  write  feveral  letters,  feveral 
fentences,  and  entire  pieces  of  writing  *,  and  what  feems 
to  confirm  the  idea,  that  the  young  Devaud  writes  ac¬ 
cording  to  the  paper  painted  on  his  imagination  is, 
that  a  certain  fleep-walker,  who  is  deferibed.  in  the 
French  Encijclopedie  (article  Somntimbnlifm ),  having  writ¬ 
ten  fomething  on  a  paper,  another  piece  of  paper  of  the 
fame  fize  was  fubftituted  in  its  Head,  which  he  took  for 
his  own,  and  made  upon  this  blank  paper  the  corre&ions 
he  meant  to  have  made  on  the  other  which  had  been 
taken  a  a- ay,  precifely  in  the  places  where  they  would 
have  been. 

“  It  appears  from  the  recital  of  another  fa&,  that 
Devaud,  intending  to  write  at  the  top  of  the  firft  leaf 
of  a  white  paper  book,  Vevey ,  le —  (topped  a  moment 
as  if  to  recoiled!  the  day  of  the  month,  left  a  blank 
fpace,  and  then  proceeded  to  Decembre  1787  ;  after 
which  he  afked  for  an  almanac  :  a  little  book,  fuch  as 
is  given  to  children  for  a  new  year’s  gift,  was  offered  to 
him  ;  lie  took  it,  opened  it,  brought  it  near  his  eyes, 
then  threw  it  down  on  the  table.  An  almanac  which 
he  knew  was  then  prefented  to  him  j  this  was  in  Ger¬ 
man,  and  of  a  form  fimilar  to  the  almanac  of  Vevey  :  he 
took  it,  and  then  faid,  ‘  What  is  this  they  have  given 
me  5  here,  there  is  your  German  almanac.’  At  laft 
they  gave  him  the  almanac  of  Berne  }  he  took  this  Jike- 
and  went  to  examine  it  at  the  bottom  of  an  alcove 
that  was  perfe&ly  dark.  He  was  heard  turning  over 
the  leaves,  and  faying  24,  then  a  moment  afterwards 
34.  Returning  to  his  place,  with  the  almanac  open  at 
the  month  of  December,  he  laid  it  on  the  table  and 
wrote  in  the  fpace  which  he  had  left  blank  the  24th. 
This  feene  happened  on  the  23d  *,  but  as  he  imagined 
h  to  be  the  24th,  he  did  not  miftake.  The  following 
is  the  explication  given  of  this  fad!  by  the  authors  of 
the  report. 

“  The  dates  23d,  24th,  and  25th,  of  the  month  of 
December,  had  long  occupied  the  mind  of  the  young 
Devaud.  The  23d  and  25th  were  holidays,  which  he 
expedted  with  the  impatience  natural  to  perfons  of  his 
age,  for  the  arrival  of  thofe  moments  V’hen  their  little 
daily  labours  are  to  be  fufpended.  The  25th  efpecially 
was  the  objedt  of  his  hopes  •,  there  was  to  be  an  illumi¬ 
nation  in  the  church,  which  had  been  deferibed  to  him 
in  a  manner  that  quite  tranfported  him.  The  24th 
was  a  day  of  labour,  which  came  very  difagreeably  be¬ 
tween  the  two  happy  days.  It  may  eafily  be  con¬ 
ceived,  how  an  imagination  fo  irritable  as  that  of  the 
young  Devaud  would  be  (truck  with  thofe  pleafing 
epoch?.  Accordingly,  from  the  beginning  of  the  month 
Vox.  XIX.  Part  II. 
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he  had  been  perpetually  turning  over  the  almanac  c-f 
Vevey.  Pie  calculated  the  days  and  the  hours  that 
were  to' elapfe  before  the  arrival  of  his  wiuied -for  ho¬ 
lidays  ;  he  lho wed  to  his  friends  and  acquaintance  the 
dates  of  thofe  days  which  he  expedted  with  fo  much 
impatience  }  every  time  he  took  up  the  almanac,  it  was 
only  to  confult  the  month  of  December. .  We  now  fee 
why  that  date  prefented  itfelf  to  his  mind.  He  was 
performing  a  talk,  becaufe  ke  imagined  the  day  to  be 
the  Monday  which  had  fo  long  engroffed  him.  It  is 
not  furprifmg,  that  it  (liould  have  occurred  to  his  ima¬ 
gination,  and  that  011  opening  the  almanac  in  the  dark 
he  might  have  thought  he  favv  this  date  which  he  was 
feeking,  and  that  his  imagination  might  have  represent¬ 
ed  it  to  him  in  as  lively  a  manner  as  if  he  had  adlually 
feen  it.  Neither  is  it  furprifmg  that  he  fhould  have 
opened  the  almanac  at  the  month  of  December  }  the 
cuftom  of  perufing  this  month  muft  have  made  him 
find  it  in  the  dark  by  a  mere  mechanical  operation. 
Man  never  feems  to  be  a  machine  fo  much  as  in  the 
ftate  of  fomnambulifm  ;  it  is  then  that  habit  comes  to 
fupply  thofe  of  the  fenfes  that  cannot  be  ferviceable, 
and  that  it  makes  the  perfon  adl  with  as  much  prccifion 
as  if  all  his  fenfes  were  in  the  utmoft  adlivity.  Thefe 
circurr. dances  deftroy  the  idea  of  there  being  any  thing 
miraculous  in  the  behaviour  of  young  Devaud  with  re- 
fped!  to  the  date  and  the  month  that  he  was  in  queft  of 5 
and  the  reader,  who  has  entered  into  our  explanations, 
will  not  be  futpiifed  at  his  knowing  the  German  alma¬ 
nac  ;  the  touch  alone  was  diffident  to  point  it  out  to 
him  *,  and  the  proof  of  this  is  the  fliortnefs  of  the  time 
that  it  remained  in  his  hands. 

“  An  experiment  was  made  by  changing  the  place 
of  the  ink-ftandijfh  during  the  time  that  Devaud  was 
writing.  Pie  had  a  light  befide  him,  and  had  certified 
himfelf  of  the  place  where  his  ink-holder  was  (landing 
by  means  of  fight.  From  that  time  he  continued  to 
take  ink  with  precifion,  without  being  obliged  to  open 
his  eyes  again  :  but  the  ink-ftandifli  being  removed,  he 
returned  as  ufual  to  the  place  where  he  thought  it  was  : 
It  muft  be  obferved,  that  the  motion  of  his  hand  was 
rapid  till  it  reached  the  height  of  the  ftandifli,  and  then 
he  moved  it  (lowly,  till  the  pen  gently  touched  the 
table  as  he  veas  feeking  for  the  ink  :  he  then  perceived 
that  a  trick  had  been  put  on  him,  and  complained  of 
it  j  he  went  in  fearch  of  his  ink-ftandifh  and  put  it  in 
its  place.  This  experiment  was  feveral  times  repeated, 
and  always  attended  with  the  fame  circum (lances.  Does 
not  what  we  have  here  dated  prove,  that  the  ftandifti, 
the  paper,  the  table,  See.  are  painted  on  his  imagination 
in  as  lively  a  manner  as  if  he  really  faw  them,  as  he 
fought  the  real  ftandifh  in  the  place  where  his  imagina¬ 
tion  told  him  it  ought  to  have  been  ?  Does  it  not  prove 
that  the  fame  lively  imagination  is  the  caufe  of  the 
moft  fingular  adlions  of  this  fleep-walker  ?  And  laftly, 
does  it  not  prove,  that  a  mere  glance  of  his  eye  is  fuffi- 
cient  to  make  his  impreffions  as  lively  as  durable  ? 

“  The  committee,  upon  the  whole,  recommend  to 
fuch  as  wiffi  to  repeat  the  fame  experiments,  1.  To 
make  their  obfervations  on  different  (leep-walkers.  2. 
To  examine  often  whether  they  can  read  books  that  are 
unknown  to  them  in  perfect  darkiiefs.  3.  To  obferve 
whether  they  can  tell  the  hours  on  a  watch  in  the  dark. 
4.  To  remove  when  they  write  the  ink-ftandilh  from  its 
place,  to  fee  whether  they  will  return  to  the  fame  place 
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M°  take,jnk-.  ,5-  And,  laflly,  to  take  notice 
ether  they  walk  with  the  fame  confidence  in  a  dark 

quaimed  °'Vn  PlaC6’  3S  *"  0116  W‘th  wh!ch  theX  are  aa- 

“  I  hey  hkewife  recommend  to  fuch  as  would  con¬ 
firm  or  invalidate  the  above  obfervations,  to  make  all 
their  experiments  in  the  dark  ;  becaufe  it  has  been  hi. 
therto  fuppofed  tnat  the  eyes  of  fleep-walkers  are  of  no 
V-e  to  tnem.” 

SLEEPLRS  m  Natural  Hi/lory ,  a  name  given  to 
thofe  animals  which  deep  all  winter  ;  fuch  as  bears 
marmo^,  dorm.ee  bats,  hedgehogs,  fivallows,  &c! 

1  nefe  do  not  feed  in  winter,  have  no  ftnfible  evacua¬ 
tions,  breathe  little  or  none  at  all,  and  molt  of  the 
vifceraceafefrom  their  funftions.  Some  of  thefe  ani- 
mals  feem  to  be  dead,  and  others  return  to  a  date  like 
that  of  the  foetus  before  birth  :  in  this  ftate  they  con¬ 
tinue,  till  by  an  mcreafe  of  heat  the  animal  is  reilored  to 
Its  former  fun&ions. 

aJlip’  tialbers  b'ing  before  and  aft  in 
the  bottom  of  the  Hup,  as  the  rungheads  do  :  the  lower- 
molt  of  them  is  bolted  to  the  rungheads,  and  the  up- 
permoft  to  the  futtocks  and  rungs. 

SLEIDAN,  John,  an  excellent  German  hiftoiian, 
born  of  obfeure  parents,  in  1506,  at  Sleidan,  a  fmall 
town  on  the  confines  of  the  duchy  of  Juliers.  After 
itudying  fome  time  in  his  own  country,  together  with 
his  townfman  the  learned  John  Sturmius,  he  went  to 
1  ranee,  and  in  1525  entered  into  the  fervice  of  the 
cardinal  and  archbilhop  John  du  Bellay.  He  retired 
to  Stralburg  in  1542,  where  he  acquired  the  efteem 
and  frienolbip  of  the  moll  conliderable  perfons,  parti- 
ctaarly  of  James  Sturmius ;  by  whofe  advice  and  affiffi- 
ance  he  was  enabled  to  write  the  hiftory  of  his  own 
tune  He  was  employed  in  fome  public  negociations  : 
but  the  death  of  Ins  wife,  in  1555,  plunged  him  into  fo 
deen  a  meLinrhnKr  t  mt  u  uo  i,:. _  .• 


The  prefent  po- 
E.  Long.  10.  o. 
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attendants  011  the  court  and  on  them, 
pulation  is  faid  not  to  exceed  5000. 

N.  Lat.  54.  40.  *  Sliding 

SLESWiCK  the  duchy  of,  or  South  Jutland,  is  about  ‘ 

100  miles  ,n  length  and  60  in  breadth.  It  is  bounded 
on  the  north  oy  North  Jutland,  on  the  call  bv  the  Bil- 

tne  ocean.  It  contains  14  cities,  17  towns  1  -  c-fllei- 

278  panil.es,  1480  villages,  162  farms,  ,  ^  wafer-m  ill’ 
and  106  gentlemen’s  feats.  It  is  a  pleafant,  fertile  o-’ 
pulous  country,  and  a  fovereign  duchy.  Former^  fhe 

tdVfhfTT  I''' Hl}ff.0fit»  and  the  befoug- 

ed  to  the  houfe  of  Holftein-Gottorp;  but  the  former 

confirmed?11?  {*“  ^  the  Poffeffion  of  it 

confiimed  to  him  by  the  treaty  of  the  north  in  17-0 

In  1731  a  prince  of  Bareith-Culmbach  was  made  Ko- 

vernor  ot  this  duchy,  who  refides  at  Gottorp.  8 

, ,  the  ancient  Scots  name  of  tlie 

blood-hound.  J  he  word  is  from  the  Saxon  (lot,  “  the 
impreflion  that  a  deer  leaves  of  its  foot  in  the  mire  ” 
and  hound,  “  a  dog”;  fo  they  derive  their  name  from 
following  the  track.  See  the  article  BLOOD-Hound. 

bFIGH,  m  Metallurgy ,  the  ore  of  any  metal,  parti¬ 
cularly  of  gold,  when  it  has  been  pounded,  and  prepa- 
red  for  farther  working.  r 

The  manner  of  preparing  the  flich  at  Chremnitz  in 
Hungary  is  this;  they  lay  a  foundation  of  wood  three 
yards  deep,  upon  this  they  place  the  ore,  and  over  this 
there  are  24  beams,  armed  at  their  bottoms  with  iron  ; 
beie  by  a  continual  motion,  beat  and  grind  the  ore 
till  it  is  reduced  to  powder  :  during  this  operation,  the 
ore  ,s  covered  with  water.  There  are  four  wheels  ufed 
to  move  thefe  beams,  each  wheel  moving  fix ;  and  the 
vyater,  as  it  runs  off,  canying  fome  of  the  metalline  par¬ 
ticles  w’lth  it,  is  received  into  foveral  bafons,  one  pla- 

af*r>ving  paired 


d?eP  a  melanclioly,  that  he  loll  his  memo^  entirely  and  d""  Sft  “*?>*■*  ^ 

died  the  year  following.  In  1  ce  c  came  out  irPfnlfo  ,v  A  £  •  ,  ’  and  depofited,  fome  fed.ment  in  each, 

Dejlatu  Religions  et  Reipub/iJ  lb  cTrola  t'J,!  f  °ff  'T  ?  YeiJ rhrSe  P*‘>  aimed  half  an  acre  in 

in  15  books  f  from  the  ye«  iT, 7  when  Ser  b  ?, *•  U  is  fuffered  t0  fland  P°  long,  as  to  de- 

to  preach,  to  the  year  of  its  publication  ;  which  hiftory  fits  fo  out  ^Thiss’  0£WlWteve?  ?nd’  ,and  after  this 
was  prefen dy  t, inflated  into  moll  of  the  L  and  lhe  ore \aken  a^tnd  r^lacfdTy  Sifas 


was  prefently  tranflated  into  moll  of  the  languages  of 
Europe.  Befides  this  great  work,  lie  wrote,  De  qua- 
tuorfummts  Imperils,  hbri  tree  ;  with  fome  other  hifto- 
rical  and  political  pieces. 

SLEIGHT  <5/ Hand.  See  Legerdemain. 

S-ESWICK,  an  ancient  and  confiderable  town  of 
-uenmarK,  the  metropolis  of  a  duchy  of  the  fame  name 
in  the  province  of  Gottorp,  the  fee  of  a  bifliop,  which 
was  feculanzed  in  the  year  1586.  The  old  palace  of 
Gottorp  is  clofe  to  it,  which  was  formerly  the  ducal 
residence,  but  afterwards  inhabited  by  the  governor. 
1  h,s  town  at  one  Period  was  much  more  extenfive  than 
it  is  now,  having  fuffered  greatly  by  the  German  wars. 
It  is  fated  on  the  gulf  of  Sley,  where  there  is  a  com¬ 
modious  harbour,  60  miles  north-well  of  Lubeck,  and 
125  fouth- well  of  Copenhagen.  The  people  boall  that 
tlie  German  language  is  here  fpoken  with  as  much  ac¬ 
curacy  as  at  Vienna,  of  which,  however,  a  good  Ger¬ 
man  fcholar  can  alone  be  judge.  Slefwick  has  but  little 
trade,  as  none  but  fmall  boats  can  have  accefs  to  it,  the 
pail  age  of  Ur  C1  —  1 


occafion  requires.  'That  ore  which  lies  next  the 
beams  by  which  it  was  pounded,  is  always  the  cleaneit 
or  richefL 

When  the  flich  is  walked  as  much  as  they  can,  a  hun¬ 
dred  weight  of  it  ufually  contains  about  an  ounce,  or 
perhaps  but  half  an  ounce  of  metal,  which  is  not  all  gold  • 
for  there  is  always  a  mixture  of  gold  and  filver,  but  the 
gold  is  m  the  largeft  quantity,  and  ufually  is  two-thirds 
ol  the  mixture  :  they  then  put  the  flich  into  a  furnace 
with  lome  limellone,  and  flacken,  or  the  fcoria  of  former 
meltings,  and  run  them  together.  The  full  melting  pro¬ 
duces  a  fubftance  called  lech;  this  lech  they  burn  with 
charcoal,  to  make  it  lighter,  to  open  its  body,  and  render 
it  porous,  after  which  it  is  called  rofl  ;  to  this  roll  they 
add  land  m  fuch  quantity  as  they  find  neceffary,  and  then 
melt  it  over  again. 

At  Chremnitz  many  other  ways  are  pra&ifed  of  redu- 
cmg  gold  out  of  its  ore,  but  particularly  one,  in  which 
they  employ  no  lead  during  the  whole  operation  :  where- 


e  Sley  having  been  W  fl  k  T  V  *  P  y ,°  leaQ  durlng  the  "hole  operation  ;  where- 

with  fand  and  mud  before  w  2b  ^  t  ?  aS’  “  gCnJera1’  ^  iS  alwayS  neCeflary’  afte!'  the  before- 

i  *  t  •  V  lch  Feri0^  Has  botli  mentioned  procefTes.  See  OfiES,  RerluBion  of, 

.  SLIDING  rule,  a  mathematical  inftrument,  fer- 
vmg  to  work  queflions  in  gauging,  meafuring,  &c,-with. 

out 


n  .n  .  7  . »  — vvincii  perioa  it  was  both 

flounOung  and  populous.  It  is  now  chiefly  inhabited  by 
the  officers  of  the  caPJe,  and  the  poorer  daffies,  or  the 


S  L  O  [  403  ]  s  L  O 


Sii.Hni  out  the  ufe  of  compaffes ;  merely  by  the  hiding  of  the 
II  parts  of  the  inftrument  one  by  another,  the  lines  and 
Stoane.  j;v;r,ons  whereof  give  the  anfwer  by  infpeftion. 

Xhis  inftrument  is  varioufly  contrived,  and  applied 
by  various  authors,  particularly  Everard,  Coggelhall, 
Gunter,  Hunt,  and  Partridge  *,  but  the  moft  common 
and  ufeful  are  thofe  of  Everard  and  Coggeftiall. 

SLIGO,  a  county  in  the  province  of  Connaught,  Ire¬ 
land,  25  miles  in  length,  and  as  much  in  breadth j  bound¬ 
ed  on  the  eaft  by  that  of  Leitrim,  on  the  weft  by  the 
county  of  IVIayo,  on  the  north  and  north-weft  by  the 
weftern  ocean,  and  on  the  fouth  and  fouth-weft  by  Rof- 
common  and  Mayo.  It  contains  5970  houfes,  41  parifh- 
es,  6  baronies,  1  borough,  and  fends  4  members  to  par¬ 
liament,  two  for  the  county,  and  two  for  the  borough  of 
the  fame  name,  which  is  the  only  market-town  in  the 
county,  and  is  feated  on  a  bay  of  the  fame  name, 
miles  "weft  of  Killalla,  and  nonorth-eaft  of  Dublin. 
W.  Long.  8.  26.  N.  Lat.  54.  13. 

SLING,  an  inftrument  ferving  for  calling  ftones  with 
great  violence.  The  inhabitants  of  the  Balearic  iflands 
were  famous  in  antiquity  for  the  dexterous  management 
of  the  fling  •,  it  is  faid  they  ufed  three  kinds  of  flings, 
fome  longer,  others  (horter,  which  they  ufed  according 
as  their  enemies  were  either  nearer  or  more  remote.  It 
is  added,  that  the  firft  ferved  them  for  a  head-band,  the 
i’ecoud  for  a  girdle,  and  that  the  third  they  conftantly 
carried  in  their  hand. 

SLINGING  is  ufed  varioufly  at  fea  5  but  chiefly  for 
hoifting  up  calks  or  other  heavy  things  with  flings,  u  e. 
contrivances  of  ropes  fpliced  into  themfelves  at  either 
end,  with  one  eye  big  enough  to  receive  the  calk  or 
whatever  is  to  be  flung.  There  are  other  flings,  which 
are  made  longer,  and  with  a  fmall  eye  at  each  end  ; 
one  of  which  is  put  over  the  breech  of  a  piece  of  ord¬ 
nance,  and  the  other  eye  comes  over  the  end  of  an  iron 
crow,  which  is  put  into  the  mouth  of  the  piece,  to  weigh 
and  hoife  the  gun  as  they  pleafe.  There  are  alfo  flings 
by  which  the  yards  are  bound  faft  to  the  crofs-tree  aloft, 
and  to  the  head  of  the  mail,  with  a  ftrong  rope  or  chain, 
that  if  the  tie  fliould  happen  to  break,  or  to  be  fliot  to 
pieces  in  fight,  the  yard,  neverthelefs,  may  not  fall  upon 
the  hatches. 

SLINGING  a  Man  overboard ,  in  order  to  flop  a  leak 
in  a  fliip,  is  done  thus  :  the  man  is  truffcd  up  about  the 
middle  in  a  piece  of  canvas,  and  a  rope  to  keep  him 
from  finking,  with  his  arms  at  liberty,  a  mallet  in  one 
hand  and  a  plug,  wrapped  in  oakum  and  well  tarred  in 
a  tarpawling  clout,  in  the  other,  which  he  is  to  beat 
with  all  difpatch  into  the  hole  or  leak. 

SLOANE,  SIR  Hans,  Baronet,  eminently  diftinguifli- 
ed  as  a  phyfician  and  a  naturalift,  was  of  Scotch  extrac¬ 
tion,  his  father  Alexander  Sloane  being  at  the  head  of 
that  colony  of  Scots  which  King  James  I.  fettled  in  the 
north  of  Ireland,  where  our  author  wTas  born,  at  Killieagh, 
on  the  19th  of  April  1660.  At  a  very  early  period,  he 
difplayed  a  ftrong  inclination  for  natural  hiftory ;  and 
this  propenfity  being  encouraged  by  a  fuitable  education, 
lie  employed  thofe  hours  which  young  people  generally 
lofe  by  pnrfuing  lowr  and  trifling  amufements,  in  the 
fludy  of  nature,  and  contemplating  her  works.  When 
about  fixteen,  he  was  attacked  by  a  fpitting  of  blood, 
which  threatened  to  be  attended  with  confiderable  dan¬ 
ger,  and  which  interrupted  the  regular  .courfe  of  his  ap* 
plication  for  three  years  \  he  had,  however,  already  learn¬ 


ed  enough  of  phyfic  to  know  that  a  malady  of  this  kind 
was  not  to  be  removed  fuddenly,  and  he  prudently  ab~ 
ftained  from  wine  and  other  liquors  that  were  likely  to 
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increafe  it. 

By  ftri&ly  obferving  this  fevere  regimen,  which  in 
fome  meafure  he  continued  ever  after,  he  was  enabled 
to  prolong  his  life  beyond  the  ordinary  bounds  5  being 
an  example  of  the  truth  of  his  own  favourite  maxim, 
that  fobriety,  temperance,  and  moderation,  aie  the  belt 
and  moft  powerful  prefervatives  that  nature  has  granted 
to  mankind. 

As  foon  as  he  recovered  from  this  infirmity,  he  re- 
folved  to  perfect  himfelf  in  the  different  branches  of 
phyfic,  which  was  the  profeflion  he  had  made  choice  of; 
and  with  this  view  he  repaired  to  London,  where  he 
hoped  to  receive  that  afliftance  which  he  could  not  find 
in  his  own  country. 

On  his  arrival  in  the  metropolis,  he  entered  himfelf 
as  a  pupil  to  the  great  Stafforth,  an  excellent  chemift, 
bred  under  the  illuftrious  Stahl ;  and  by  his  inftru£i©ns 
he  gained  a  perfect  knowledge  of  the  compofition  and 
preparation  of  the  different  kinds  of  medicines  then  in 
ufe.  At  the  fame  time,  he  fludied  botany  at  the  cele¬ 
brated  garden  at  Chelfea,  afiiduoufly  attended  the  pub¬ 
lic  le&ures  of  anatomy  and  phyfic,  and  in  fhort  negleft- 
ed  nothing  that  he  thought  likely  to  prove  ferviceable 
to  him  in  his  future  pra&ice.  His  principal  merit, 
however,  was  his  knowledge  of  natural  hiftory  ;  and  it 
w?as  this  part  of  his  character  which  introduced  him 
early  to  the  acquaintance  of  Mr  Boyle  and  Mr  Ray, 
two  of  the  moft  eminent  naturalifts  of  that  age.  His 
intimacy  with  thefe  diftinguifhed  chara&ers  continued 
as  long  as  they  lived  ;  and  as  he  was  careful  to  com¬ 
municate  to  them  every  obje£l  of  curiofity  that  attraft- 
ed  his  attention,  the  obfervations  which  he  occafionally 
made  often  excited  their  admiration  and  obtained  their 
applaufe. 

After  ftudying  four  years  at  London  with  unremit¬ 
ting  feverity,  Mr  Sloane  determined  to  vifit  foreign 
countries  for  farther  improvement.  In  this  view  he 
fet  out  for  France  in  the  company  of  two  other  flu- 
dents,  and  having  crofted  to  Dieppe,  proceeded  to  Pa¬ 
ris.  In  the  way  thither  they  were  elegantly  entertain¬ 
ed  by  the  famous  M.  Lemery  the  elder ;  and  in  return 
Mr  Sloane  prefented  that  eminent  chemift  with  a  fpeci- 
men  of  four  different  kinds  of  phofphorus,  of  which,  up¬ 
on  the  credit  of  other  writers,  M.  Lemery  had  treated 
in  his  book  of  chemiftry,  though  he  had  never  feen  any 
of  them. 

At  Paris  Mr  Sloane  lived  as  he  had  done  in  Lon¬ 
don.  He  attended  the  hofpitals,  heard  the  le&ures  of 
Tournefort,  De  Verney,  and  other  eminent  mailers  ; 
vifited  all  the  literati,  who  received  him  with  particu¬ 
lar  marks  of  efteem,  and  employed  himfelf  wholly  in 
ftudy. 

From  Paris  Mr  Sloane  went  to  Montpelier ;  and,  be¬ 
ing  furmftied  with  letters  of  recommendation  from  M. 
Tournefort  to  M.  Chirac,  then  chancellor  of  that  uni- 
verfi'y,  he  found  eafy  accefs,  through  his  means,  to  all 
the  learned  men  of  the  province,  particularly  to  IvL 
Magnol,  whom  he  always  accompanied  in  his  bptanical 
excurfions  in  the  environs  of  that  city,  where  he  beheld 
with  pleafure  and  admiration  the  fpontaneous  produc¬ 
tions  of  nature,  and  learned  under  his  in  ft  nations  to 
clafs  them  in  a  proper  manner. 
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Having  here  found  an  ample  held  for  contemplation, 
which  was  entirely  fuited  to  his  tafte,  he  took  leave  of 
Jus  two  companions,  whom  a  curiofity  of  a  different  kind 
led  into  Italy. 

After  fpending  a  whole  year  in  collecting  plants,  he 
travelled  through  Languedoc  with  the  lame  defign  ; 
and  palling  through  i'houloufe  and  Bourcleaux,  return¬ 
ed  to  Pans,  where  he  made  a  ffiort  day.  About  the 
end  of  the  year  1684  he  fet  out  for  England,  with  an 
intention  of  fettling  there  as  a  phyfician.  On  his  ar¬ 
rival  in  London,  he  made  it  his  hr  it  buhnefs  to  vifit  his 
two  illuftrious  friends  Mr  Ray  and  Mr  Boyle,  in  order 
to  communicate  to  them  the  difcoveiies  he  had  made  in 
his  travels.  rIhe  latter  he  found  at  home,  but  the  for¬ 
mer  had  retired  to  Effex  5  to  which  place  Mr  Sloane 
transmitted  a  great  variety  of  plants  and  feeds,  which 
Mr  Ray  has  defcribed  in  his  Hiftory  of  Plants,  and  for 
which  he  makes  a  proper  acknowledgement. 

^ear  1 7°6  our  author  became  acquainted 
with  the  celebrated  Sydenham  3  who  foon  contracted  fo 
warm  an  affe&ion  for  him  that  he  took  him  into  his 
houfe,  and  recommended  him  in  the  ftrongeft  manner  to 
his  patients.  He  had  not  been  long  in  London  before 
he  was  propofcd  by  Dr  Martin  Lifter  as  a  candidate  to 
be  admitted  a  member  of  the  Royal  Society,  on  the  2 6di 
of  November  1684  3  and  being  approved,  he  was  eleft- 
ed  on  the  21ft  of  January  following. 

.  *n  1685  he  communicated  fome  curiofities  to  the  So- 
ciety  3  and  in  July  the  fame  year  he  was  a  candidate  for 
the  office  of  their  afliftant  fecretary,  but  without  fuc- 
cefs,  as  he  was  obliged  to  give  way  to  the  fuperior  in- 
tereR  of  his  competitor  Dr  Halley.  On  the  12th  of 
April  1687,  he  was  chofen  a  fellow  of  the  college  of 
phyficians  in  London  3  and  the  fame  year  his  friend  and 
fellow  traveller  Dr  'lancred  Robinfon,  having  mention¬ 
ed  to  the  Society  the  plant  called  the  far  of  the  earth , 
as  a  remedy  newly  difcovered  for  the  bite  of  a  mad  dog,’ 
Dr  Sloane  acquainted  them  that  this  virtue  of  the  plant 
was  to  be  found  in  a  book  called  De  Grefs  Farriery  ; 
and  that  he  knew  a  man  who  had  cured  with  it  twenty 
couple  of  dogs.  This  obfervation  he  made  on  the  13  th 
of  July,  and  011  the  12th  of  September  following  he  em¬ 
barked  at  Portfmouth  for  Jamaica  with  the  duke  of  Al¬ 
bemarle,  who  had  been  appointed  governor  of  that  illand. 
The  do&or  attendedhis  grace  in  quality  of  phyfician, 
and^  arrived  at  Jamaica  on  the  19th  of  December  fol¬ 
lowing. 

Here  a  new  field  was  opened  for  freffi  difcoveries  in 
natural  productions  3  but  the  world  would  have  been 
deprived  of  the  fruits  of  them,  had  not  our  author,  by 
incredible  application,  converted,  as  we  may  fay,  his  mi¬ 
nutes  into  hours.  The  duke  of  Albemarle  died  foon  af¬ 
ter  he  landed,  and  the  duchefs  determined  to  return  to 
England  whenever  an  anfwer  fhould  be  received  to  the 
letter  ffie  had  fent  to  court  on  that  melancholy  occafion. 
As  Dr  Sloane  could  not  think  of  leaving  lier  grace  in 
her  diftrefs,  whilft  the  reft  of  her  retinue  were  preparing 
for  their  departure  he  improved  it  in  making  collections 
of  natural  curiofities  3  fo  that  though  his  whole  Ray  at 
Jamaica  was  not  above  fifteen  months,  he  brought  toge¬ 
ther  fuch  a  prodigious  number  of  plants,  that  on  his  re¬ 
turn  to  England  Mr  Ray  was  aftoniffied  that  one  man 
could  procure  in  one  ifland,  and  in  fo  fhort  a  fpace,  fo 
yaft  a  variety. 

O11  his  arrival  m  London  he  applied  himfelf  to  the 
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praChce  of  his  piofeffion  3  and  foon  bee  ame  fo  eminent, 
that  he  was  choien  phyfician  to  Chrili’s  Hofpitai  on  the  1 
17th  OClobcr  1694  :  and  this  office  he  held  till  the  year 
I73°>  when,  on  account  of  his  great  age  and  infirmities, 
he  round  it  neceflary  to  refign.  It  is  lomeivhat  lingular, 
and  redounds  much  to  the  Do&or’s  honour,  that  though 
he  received  the  emoluments  of  his  office  pundlually,  be- 
caufe  he  would  not  lay  down  a  precedent  which  might 
hurt  his  fucccffors,  yet  he  conftantly  applied  the  money 
to  the  reliex  of  thole  who  were  the  greatelt  obje&s  of 
compaffion  in  the  hofpitai,  that  it  might  never  be  laid 
he  enriched  himfelf  by  giving  health  to  the  poor.  He 
had  been  eleCted  fecretary  to  the  Royal  Society  on  the 
3pth  of  November  1693  ?  and  upon  this  occafion  he  re¬ 
vived  the  publication  ot  the  Philofophical  Tranfadions, 
which  had  been  omitted  for  fome  time.  Jfe  continued 
to  be  the  editor  of  this  work  till  tile  year  1712  3  and 
the  volumes  which  appeared  durihg  that  period  are  mo¬ 
numents  of  his  indultry  and  ingenuity,  many  of  the 
pieces  contained  in  them  being  written  by  himielf. 

In  the  meantime  he  puhliihed  Cata/ogus  Ptantarum 
yucc  in  Inful  a  Jamaica  Jpontc  proven  hint,  6c  c.  3  feu  Pro - 
diomi  11  if  or  ice  Naluralis  pars  prima  ;  which  he  dedi¬ 
cated  to  the  Royal  Society  and  College  of  Phyficians. 
About  the  fame  time  he  formed  the  pi ua  of  a  difpen- 
fary,  where  the  poor  might  be  fuvnilhed  at  prime  coft 
with  fuch  medicines  as  their  feveral  maladies  might  re¬ 
quire  3  which  he  afterwards  carried  into  execution,  with 
the  affiftance  of  the  prefident  and  other  members  of  the 
college  of  phyficians. 

Our  author’s  thirft  for  natural  knowledge  feems  to 
have  been  born  with  him,  fo  that  his  cabinet  of  curio- 
fities  may  be  faid  to  have  commenced  with  his  being. 
He  was  continually  enriching  and  enlarging  it  ;  and 
the  fame  which,  in  the  courfe  of  a  few  years,  it  had  ac¬ 
quired,  brought  every  thing  that  was  curious  in  art  or 
nature  to  be  firft  offered  lo  him  for  purchafe.  Thefe 
acquifitions,  however,  increafed  it  but  very  dowdy  in 
comparifon  of  the  augmentation  it  received  in  1701 
by  the  death  of  William  Court en,  Efq.  a  gentleman 
who  had  employed  all  his  time,  and  the  greater  part  of 
his  fortune,  in  collecting  rarities,  and  who  bequeathed 
the  whole  to  Dr  Sloane,  on  condition  of  his  paying  cen- 
tain  debts  and  legacies  with  which  he  had  charged  it. 
Thefe  terms  our  author  accepted,  and  he  executed  ths 
will  of  the  donor  with  the  molt  fcrupulous  exa  Chiefs  3 
on  which  account  fome  people  have  laid,  that  he  pur- 
chafed  Mr  Cour ten's  curiofities  at  a  dear  rate. 

In  1707  the  firft  volume  of  Dr  Sloane ’s  Natural  HL- 
ffiory  of  Jamaica  appeared  in  folio,  though  the  publica¬ 
tion  of  the  fecond  wTas  delayed  till  1725.  By  this  very 
ufeful  as  well  as  magnificent  work,  the  .materia  mediea 
was  enriched  with  a  great  number  of  excellent  drugs 
not  before  known.  In  1708  the  Doctor  was  eleCled  a 
foreign  member  of  the  Boyal  Academy  of  Sciences  at 
Paris,  in  the  room  of  Mr  Tfchirnaus  3  an  honour  fo 
much  the  greater,  as  we  were  then  at  w^ar  with  France, 
and  the  queen’s  exprefs  confent  was  neceflary  before  he 
could  accept  it.  In  proportion  as  his  credit  rofe  among 
the  learned,  his  practice  increafed  among  the  people  of 
rank  :  Queen  Anne  herfelf  frequently  confultcd  him, 
and  in  her  laft  illnefs  was  blooded  by  him. 

On  ihc  advancement  of  George  I.  to  the  throne, 
that  prince,  on  the  3d  of  April  1716,  created  the  Doc¬ 
tor  a  baronet,  an  hereditary  title  of  honour  to  which 
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STnanf.  no  Engliih  phyfician  had  before  attained 
— v— J  fame  time  made  him  phyfician  general  to  the  army,  in 
which  Italian  he  continued  till  1727,  when  he  was  ap¬ 
pointed  phylician  in  ordinary  to  George  II.  He  at¬ 
tended  V  :e  royal  family  till  his  death  j  and  was' parti¬ 
cularly  favoured  by  Queen  Caroline,  who  placed  the 
greater!  confidence  in  his  preferiptions.  In  the  mean 
time  he  had  been  unanimeufty  chofen  one  of  the  clefts 
of  the  college  of  phyficians  June  1.  1716,  and  he  was 
elefted  prefident  of  the  fame  body  on  September  33. 
1719,  an  office  which  he  held  for  iixteen  years.  Du¬ 
ring  that  period  he  not  only  gave  the  higheft  proofs  of 
his  zeal  and  afliduity  in  the  difeharge  of  his  duty,  but 
in  1721  made  a  prefent  to  that  fociety  of  100I.  j  and 
fo  far  remitted  a  very  confiderable  debt,  which  the  cor¬ 
poration  owed  him,  as  to  accept  it  in  fuch  fmall  fums  as 
were  leal!  inconvenient  to  the  Hate  of  their  affairs.  Sir 
Hans  was  no  lefis  liberal  to  other  learned  bodies.  He 
had  no  fooner  purc’nafed  the  manor  of  Chelfea,  than  he 
gave  the  company  of  apothecaries  the  entire  freehold  of 
their  botanical  garden  there,  upon  condition  only  that 
they  ftiould  prefent  yearly  to  the  Royal  Society  fifty  new 
plants,  till  the  number  ftiould  amount  to  2000  (a).  He 
gave  besides  feveral  other  confiderable  donations  for  the 
improvement  of  this  garden  *,  the  fituation  of  which,  on 
the  banks  of  the  Thames,  and  in  the  neighbourhood  of 
the  capital,  was  fuch  as  to  render  it  ufeful  in  two  re- 
fpefts  :  Firft,  by  producing  the  molt  rare  medicinal 
plants  \  and,  lecondly,  by  ferving  ?.s  an  excellent  fchool 
for  young  botanifts  *,  an  advantage  which  he  himfelf  had 
derived  from  it  in  the  early  part  of  his  life. 

The  death  of  Sir  Ifaac  Newton,  which  happened  in 
1727,  made  way  for  the  advancement  of  Sir  Hans  to 
the  prefidency  of  the  Royal  Society.  He  had  been 
vice-prefident,  and  frequently  fat  in  the  chair  for  that 
great  man  ♦,  and  by  his  long  conneftion  with  this  learn¬ 
ed  body  he  had  contrafted  fo  Ilrong  an  affeftion  for  it, 
that  he  made  them  a  prefent  of  an  hundred  guineas, 
caufed  a  curious  bull  of  King  Charles  II.  its  founder,  to 
be  erefted  in  the  great  hall  where  it  met,  and,  as  is  faid, 
was  very  inflrumcntal  in  procuring  Sir  Godfrey  Copley’s 
benefaftion  of  a  medal  of  the  value  of  five  guineas,  to 
be  annually  given  a*s  an  honorary  mark  of  ditlinftion  to 
the  perfon  who  communicates  the  bell  experiments  to 
the  Society. 

On  his  being  raifed  to  the  chair,  Sir  Hans  laid  afide 
all  thoughts  of  further  promotion,  and  applied  himfelf 
wholly  to  the  faithful  difeharge  of  the  duties  of  the  of¬ 
fices  which  he  enjoyed.  In  this  laudable  occupation  he 
employed  his  time  from  1727  to  1742*  when,  at  the 
age  of  fourfeore,  he  formed  a  refolution  of  quitting  the 
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and  at  the  fervice  of  the  public,  and  of  living  for  himfelf.  With 
this  view7  he  refigned  the  prefidency  of  the  Royal  So¬ 
ciety  much  again!!  the  inclination  of  that  refpeftable 
body,  who  chofe  Martin  Folkes,  Efq.  to  fucceed  him, 
and  in  a  public  affembly  thanked  him  for  the  great  and 
eminent  fervices  he  had  rendered  them.  In  the  month 
of  January  1741,  he  began  to  remove  his  library,  and 
his  cabinet  ot  rarities,  from  his  houfe  in  Bloomfbury  to 
that  at  Chelfea  ^  and  on  the  12th  of  March  following, 
having  fettled  all  his  affairs,  he  retired  thither  himfelf, 
to  enjoy  in  peaceful  tranquillity  the  remains  of  a  well- 
fpent  life.  He  did  not,  however,  bury  himfelf  in  that 
folitude  which  excludes  men  from  fociety.  lie  recei¬ 
ved  at  Chelfea,  as  he  had  done  in  London,  the  vifits  of 
people  of  diftinftion,  of  all  learned  foreigners,  and  of 
the  royal  family,  who  fometimes  did  him  the  honour  to 
wait  on  him  j  but,  what  was  Hill  more  to  his  praife,  he 
never  refufed  admittance  or  advice  to  rich  or  poor  who 
came  to  confult  him  concerning  their  health.  Not  con¬ 
tented  with  this  contrafted  method  of  doing  good,  he 
now7,  during  his  retreat,  prefented  to  the  public  luch  ufe¬ 
ful  remedies  as  fuccefs  had  warranted,  during  the  courfe 
of  a  long  continued  practice.  Among  thefe  is  the  ef¬ 
ficacious  receipt  for  diftempers  in  the  eyes,  and  his  re¬ 
medy  for  the  bite  of  a  mad  dog. 

During  the  whole  courfe  of  his  life,  Sir  Hans  had 
lived  with  fo  much  temperance,  as  had  preferved  him 
from  feeling  the  infirmities  of  old  age  \  but  in  his  90th 
year  he  began  to  complain  of  pains,  and  to  be  feniible 
of  an  univerfal  decay.  He  was  often  heard  to  fay,  that 
the  approach  of  death  brought  no  terrors  along  with 
it  j  that  he  had  long  expefted  the  ftroke  \  and  that  he 
was  prepared  to  receive  it  whenever  the  great  Author 
of  his  being  ftiould  think  fit.  After  a  Ihort  illnefs  of 
three  days,  he  died  on  the  nth  of  January  1752,  and 
was  interred  on  the  1 8th  at  Chelfea,  in  the  fame  vault 
with  his  lady,  the  foiemnity  being  attended  with  the 
greateD:  concourfe  of  people,  of  all  ranks  and  conditions, 
that  had  ever  been  feen  before  on  the  like  occafion. 

Sir  Hans  being  extremely  follcitous  left  his  cabinet 
of  curiofities,  which  he  had  taken  fo  much  pains  to  col- 
left,  ftiould  be  again  diftipated  at  his  death,  and  being 
at  the  fame  time,  unwilling  that  fo  large  a  per;  ion  of 
his  fortune  ftiould  be  loft  to  his  children,  he  bequeathed 
it  to  the  public,  on  condition  that  20,oocl.  ftiould  be 
made  good  by  parliament  to  his  family.  This  fum, 
though  large  in  appearance,  was  fcarcely  more  than  the 
intrinfic  value  of  the  gold  and  filver  medals,  the  ores 
and  precious  Hones  that  were  , found  in  it  \  for  in  his 
lad  will  he  declares,  that  the  firft  coft  of  the  whole 
amounted  at  leal!  to  50,0001.  Beiides  his  library,  con- 

fifting 


Sloan?. 


(a)  This  garden  was  firft  eftabliftied  by  the  company  in  1673  ?  an^  having  a^ter  that  period  been  flocked  by 
them  with  a  great  variety  of  plants,  for  the  improvement  of  botany,  Sir  Hans,  in  order  to  encourage  fo  ferviceable 
an  undertaking,  granted  to  the  company  the  inheritance  of  it,  being  part  of  his  eftate  and  manor  of  Chelfea,  on 
condition  that  it  ftiould  be  for  ever  preferved  as  a  phyfic  garden.  As  a  proof  of  its  being  fo  maintained,  he  obliged 
the  company,  in  confideration  of  the  faid  grant,  to  prefent  yearly  to  the  Royal  Society,  in  one  of  their  weekly  meet¬ 
ings,  fifty  fpecimens  of  plants  that  had  grown  in  the  garden  the  preceding  year,  and  which  wrere  all  to  be  fpecifi- 
cally  diftinft  from  each  other,  until  the  number  of  two  thoufand  ftiould  be  completed.  This  number  was  completed 
in  the  year  1761.  In  1733  the  company  erefted  a  marble  flatue  of  Sir  Hans,  executed  by  Ryfbrac,  which  is  placed 
upon  a  pedeftal  in  the  centre  of  the  garden,  with  a  Latin  infeription,  expreffing  his  donation,  and  the  defign  and 
advantages  of  it. 
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II 

Sluice. 
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fitting  of  more  than  50,000  volumes,  347  of  which 
were  llluftraled  with  cuts  finely  engraven  and  coloured 
rom  nature,  there  were  3560  manufcripts,  and  an  infi¬ 
nite  number  of  rare  and  curious  works  of  every  kind. 

1  he  parliament  accepted  the  legacy,  and  fulfilled  the 
conditions. 

SLOANEA,  a  genus  of  plants  belonging  to  the  clafs 
ot  polyandna,  and  order  of  monogynia  ;  and  in  the  na- 
turaUyftem  ranging  under  the  50th  order,  Amenlaceec. 
bee  Botany  Index. 

SLOE.  See  Prunus,  Botany  Index . 

SLOOP,  a.  fmall  veflel  furnifhed  with  one  mail  the 
main  lad  of  which  is  attached  to  a  gaff  above,  or  to  the 
matt  on  its  foremoft  edge,  and  to  a  long  boom  below, 
by  which  it  is  occafionally  fhifted  to  either  quarter.  See 
Ship.  1 

Sloop  of  War,  a  name  given  to  the  fmalleft  veffels  of 
~Pt  cutters.  They  are  either  rigged  as  (hips  or 

SLOT,  in  the  fportfman’s  language,  a  term  ufed  to 
expreis  the  mark  of  the  foot  of  a  flag  or  other  animal 
proper  for  the  chace  in  the  clay  or  earth,  by  which 
they  are  able  to  guefs  when  the  animal  patted,  and 
which,  way  he  went.  The  Hot,  or  treading  of  the 
ltag,  is  very  nicely  ftudied  on  this  occafion  ;  if  the 
ot  be  large,  deep  printed  in  the  ground,  and  with 
an  open  cleft,  and,  added  to  thefe  marks,  there  is  a  large 
Ipace  between  mark  and  mark,  it  is  certain  that  the  dag 
is  an  old  one.  If  there  be  obferved  the  Hots  or  tread- 
mgs  of  two,  the  one  long  and  the  other  round,  and  both 
of  one  fize,  the  long  dot  is  always  that  of  the  larger  ani¬ 
mal.  There  is  alfo  another  way  of  knowing  the  old 
ones  from  the  young  ones  by  the  treading  5  which  is, 
that  the  hinder  feet  of  the  old  ones  never  reach  to  their 
mre  feet,  whereas  thofe  of  the  young  ones  do. 

SLOTH.  See  Bradypus,’  Mammalia  Index. 
SLOUGH,  a  deep  muddy  place.  The  call  fkin  of 
a  make,  the  damp  of  a  coal  pit,  and  the  fear  of  a  wound, 
are  alfo  called  by  the  fame  appellation.  The  llougli  of 
a  wild  boar  is  the  bed,  foil,  or  mire,  wherein  he  wallows, 
or  m  which  he  lies  in  the  day-time. 
t  .®I*VCZK,  a  Urge  and  populous  town  in  Poland,  in 
Lithuania,  and  capital  of  a  duchy  of  the  fame  name  •, 
famous  for  three  battles  gained  here  by  Condantine  duke 
j  Oftrog  over  the  Tartars,  in  the  reign  of  Sigifmund  I. 

It  is  feated  on  the  river  Sluczk,  72  miles  fouth-eaft  of 
Mmfki,  and  70  fouth  of  Novogrodeck.  E.  Lon?.  27. 

44.  N.  Lat.  53.  2.  '  ’ 

SLUG.  See  Limax,  Helminthology  Index. 
SLUICE,  a  frame  of  timber,  done,  or  other  matter, 
ierving  to  retain  and  raife  the  water  of  a  river,  &c.  and 
on  occafion  to  let  it  pafs. 

Such  is  the  duice  of  a  mill,  which  dops  and  colleas 
the  water  of  a  rivulet,  &c.  to  let  it  fall  at  length  in  the 
greater  plenty  upon  the  mill-wheel  $  fuch  alfo  are  thofe 
ufed  as  vents  or  drains  to  difeharge  water  off  land.  And 
fuch  -are  the  duices  of  Flanders,  &c.  which  ferve  to 
prevent  the  waters  of  the  fea  from  overflowing  the  low¬ 
er  lands. 

Sometimes  there  is  a  kind  of  canal  inclofed  between 
two  gates  or  duices,  in  artificial  navigations,  to  fave  the 
water,  and  render  the  paffage  of  boats  equally  eafy  and 
late>  upwards  and  .downwards  ;  as  in  the  duices  of  Bri- 
are  in  France,  which  are  a  kind  of  mafTive  walls  built 
parallel  to  each  other,  at  the  diftance  of  20  or  24  feet, 
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c  lotted  with  flrong  gates  at  each  end,  between  which  is  Sluice 
a  kind  ot  canal  or  chamber,  confiderably  longer  than  li 
broad  ;  wherein  a  veffel  being  inclofed,  the  water  is  let  SmaUase- 
out  at  the  firft  gate,  by  which  the  veffel  is  raifed  i  c  or 
16  feet,  and  patted  out  of  this  canal  into  another  much 
higher.  By  fuch  means  a  boat  is  conveyed  out  of  the 
Lone  into  the  Seine,  though  the  ground  between  them 
rile  above  15c  feet  higher  than  either  of  thofe  rivers  *.  *  ~  r„ 
Sluices  are  made  different  ways,  according  to  the  u fe,J. 
for  which  they  are  intended  :  when  they  ferve  for  navi¬ 
gation,  they  are  (hut  with  two  gates,  prefenting  an 
angle  towards  the  ftream  ;  when  they  are  made  near  the 
lea,  two  pair  of  gates  are  made,  the  one  to  keep  the 
water  out  and  the  other  in,  as  occafion  requires  :  in  this 
caie,  the  gates  towards  the  fea  prefent  an  angle  that 
way,  and  the  others  the  contrary  way  ;  and  the  fpace 
mcloled  by  thofe  gates  is  called  the  chamber.  When 
ttuiccs  are  made  in  the  ditches  of  a  fortrels,  to  keep  up 
the  water  in  force  parts,  inftead  of  gates,  fhutlers  are 
made  lo  as  to  Aide  up  and  down  in  grooves  ;  and  when 
they  are  made  to  raife  an  inundation,  they  are  then  fliut 
by  means  of  fquare  timbers  let  down  in  cullifes,  fo  as  to 
lie  clofe  and  firm. 

The  word  fluke  is  formed  of  the  French  efclufe,  which 
Menage  derives  from  the  Latin,  exclufa,  found  in  the 
Salic  law  in  the  fame  fenfe.  But  this  is  to  be  reftrained 
to  the  ttuices  of  mills,  &c.  for  as  to  thofe  ferving  to  raife 
veffels,  they  were  wholly  unknown  to  the  ancients. 

SLUR,  in  Mufc,  a  mark  like  the  arch  of  a  circle, 
diawn  from  one  note  to  another,  comprehending  two 
C1‘  more  notes  in  the  fame  or  different  degrees.  It  the 
notes  are  in  different  degrees,  it  fignifies  that  they  are 
all  to  be  fung  to  one  fyllable  5  for  wind  inftruments,  that 
they  are  to  be  made  in  one  continued  breath  j  and  for 
ft  ringed  inftruments  that  are  ftruck  with  a  bow,  as  a 
violin,  &c.  that  they  are  made  with  one  ftroke.  If  the 
notes  are  in  the  fame  degree,  it  fignifies  that  it  is  all 
one  note,  to  be  made  as  long  as  the  whole  notes  fo  con¬ 
nected  ;  and  this  happens  moft  frequently  betwixt  the 
laft  note  of  one  line  and  the  firft  of  the  next j  which  is 
particularly  called  fyncopalion . 

SLUYS,  a  town  of  Dutch  Flanders,  oppofite  the 
ifland  of  Cadfand,  with  a  good  harbour,  10  miles  north 
of  Bruges,  containing  14,000  inhabitants.  E.  Lono- 
3.  25.  N.  Lat.  51.  19. 

SMACK,,  a  fmall  veffel,  commonly  rigged  as  a  floop 
or  hoy,  ufed  in  the  coafting  or  fifhing  trade,  or  as  a  ten¬ 
der  in  the  king’s  fervice. 

SMALAND,  or  East  Gothland,  a  province  of 
Sweden,  which  makes  part  of  Gothland  ;  and  is  bound¬ 
ed  on  the  north  by  Oftrogothia  or  Eaft  Gothland,  on 
the  eaft  by  the  Baltic  fea,  on  the  fouth  by  Schonen 
and  Bleckingia,  and  on  the  weft  by  Weftrogothia  or 
Weft  Gothland.  It  is  about  1 1  2  miles  in  length,  and 
62  in  breadth.  Calmar  is  the  capital  town. 

SMALKALD,  a  town  of  Germany,  in  Franconia, 
and  in  the  county  of  Henneberg  :  famous  for  the  con¬ 
federacy  entered  into  by  the  German  Proteftants  againft 
the  emperor,  commonly  called  the  league  of  Smalhald. 

I  he  defign  of  it  was  to  defend  their  religion  and  liber¬ 
ties.  It  is  feated  on  ehe  river  Werra,  25  miles  fouth- 
weft  of  Erford,  and  30  north-weft  of  Bamberg.  E. 

Long.  10.  53.  N.  Lat.  50.  49.  It  is  fubjeCt  to  the 
prince  of  Heffe  Cafiel. 

SMALLAGE.  See  Apium,  Botany  Index . 

SMALT, 
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Smalt  SMALT,  a  kind  of  glafs  of  a  davk  blue  colour, 
ll  which  when  levigated  appears  of  a  moil  beautiful  co- 
Oiiw..ton.  iQur  .  ancj  {(  h  could  be  made  fufticiently  fine,  would  be 
an  excellent  faccedaneum  for  ultramarine,  as  not  only 
redding  all  kinds  of  weather,  but  even  the  moft  violent 
hres.  It  is  prepared  by  melting  one  part  of  calcined 
cobalt  with  two  of  Hint  powder,  and  one  of  potafh. 
At  the  bottoms  of  the  crucibles  in  which  the  fmalt  is 
manufactured  we  generally  find  a  regulus  of  a  whitifh 
colour  inclined  to  red,  and  extremely  brittle.  This  is 
melted  afrefh,  and  when  cold  feparates  into  two  parts  j 
that  at  the  bottom  is  the  cobaltic  regulus,  which  is 
employed  to  make  more  of  the  fmalt  ,  the  other  is  Wf- 
muth. 

SMARAGDITE,  a  fpecies  of  mineral  belonging  to 
the  magnefian  genus.  See  Mineralogy^  p.  197. 

SMARAGDUS,  an  old  name  for  the  emerald.  See 
Emerald,  Mineralogy,  p.  159. 

SM EATON,  John,  an  eminent  civil  engineer,  was 
born  the  28th  cf  May  1724,  O.  S.  at  Aufthorpe,  near 
Leeds,  in  a  houfe  built  by  his  grandfather,  and  where 
liis  family  have  refided  ever  fince. 

The  ftrength  of  his  underftanding  and  the  originality 
of  his  genius  appeared  at  an  early  age  $  his  playthings 
were  not  the  playthings  of  children,  but  the  tools  which 
men  employ  •,  and  he  appeared  to  have  greater  entertain¬ 
ment  in  feeing  the  men  in  the  neighbourhood  work, 
and  alking  them  queftions,  than  in  any  thing  elfc.  One 
day  he  was  feen  (to  the  dittrefs  of  his  family)  on  the 
top  of  his  father’s  bam,  fixing  up  fome thing  like  a 
windmill  j  another  time,  he  attended  fome  men  fixing 
a  pump  at  a  neighbouring  village,  and  obferving  them 
cut  off  a  piece  of  bored  pipe,  he  was  fo  lucky  as  to  pro¬ 
cure  it,  and  he  aflually  made  with  it  a  working  pump 
that  raifed  water.  Thefe  anecdotes  refer  to  circumftan- 
ces  that  happened  while  he  was  in  petticoats,  and  mod 
likely  before  he  attained  his  fixth  year. 

About  his  14th  and  15th  year,  he  made  for  him- 
felf  an  engine  for  turning,  and  made  feveral  pre- 
fents  to  his  friends  of  boxes  in  ivory  or  wood  very 
neatly  turned.  He  forged  kis  iron  and  Reel,  and 
melted  his  metal  j  he  had  tools  of  every  fort  for  work¬ 
ing  in  wood,  ivory,  and  metals.  He  made  a  lathe,  by 
which  he  cut  a  perpetual  ferew  in  brafs,  a  thing  little 
known  at  that  day,  which  was  the  invention  of  Mr 
Henry  Hindley  of  York  ;  with  whom  Mr  Smeaton 
foon  became  acquainted,  and  they  fpent  many  a  night 
at  Mr  Hindley’s  houfe  till  day-light,  converting  on 
thofe  fubje&s. 

Thus  had  Mr  Smeaton,  by  the  ftrength  of  his  ge¬ 
nius  and  indefatigable  induftry,  acquired,  at  the  age 
of  18,  an  extenfive  fet  of  tools,  and  the  art  of  work¬ 
ing  in  moft  of  the  mechanical  trades,  without  the  af- 
fiftance  of  any  matter.  A  part  of  every  day  was  ge¬ 
nerally  occupied  in  forming  fome  ingenious  piece  of  mc- 
chanifm. 

Mr  Smeaton’s  father  was  an  attorney,  and  defirous- 
of  bringing  him  up  to  the  fame  profeftion  $  Mr  Smea¬ 
ton  therefore  came  lip  to  London  in  1742,  and  attend¬ 
ed  the  courts  in  Weftminfter  hall  j  but  finding  (as  his 
common  exprefiion  was)  that  the  law  did  not  fait  the 
bent  of  liis  genius,  lie  wrote  a  ftrong  memorial  to  his 
father  on  that  fobjeft  j  whofe  good  fenfe  from  that  mo¬ 
ment  Jett  Mr  Smeaton  to  puifue  the  bent  of  his  c-enius 
in. his  own  way. 


In  1751  he  began  a  courfe  of  experiments  to  try  a 
machine  of  his  Invention  to  mcafure  a  {hip’s  way  at  fea, 
and  alfo  made  two  voyages  in  company  with  Dr  Knight 
to  try  it,  and  a  compafs  of  liis  own  invention  and  ma¬ 
king,  which  was  made  magnetical  by  Dr  Knight’s  arti¬ 
ficial  magnets  :  the  fecond  voyage  was  made  in  the  For¬ 
tune  (loop  of  war,  commanded  at  that  time  by  Captain 
Alexander  Campbell. 

.  In  1  7 S3  was  eledled  member  of  the  Royal  So¬ 
ciety  ;  the  number  of  papers  publifhed  in  their  Tranf- 
adtions  will  fliow  the  univerfality  of  his  genius  and 
knowledge.  In  1759  he  was  honoured  by  an  unani¬ 
mous  vote  with  their  gold  medal  for  his  paper  intitled 
“  An  Experimental  Inquiry  concerning  the  Natural 
Powers  of  Water  and  Wind  to  turn  Mills,  and  other 
Machines  depending  on  a  Circular  Motion.” 

1  his  paper,  he  lays,  was  the  refult  of  experiments 
made  on  working  models  in  the  years  1752  and  1753, 
but  not  communicated  to  the  Society  till  1759  3  before 
which  time  he  had  an  opportunity  of  putting  the  effect 
of  thefe  experiments  into  real  practice,  in  a  variety  of 
cafes,  and  for  various  purpofes,  fo  as  to  allure  the  Soci¬ 
ety  he  had  found  them  to  anfwer. 

In  December  1755,  the  Eddyftone  lighthoufe  was 
burnt  down  :  Mr  Wefton,  the  chief  proprietor,  and  the 
others,  being  defirous  of  rebuilding  it  in  the  moft  fob- 
ft  anti  a  1  manner,  inquired  of  the  earl  of  Macclesfield 
(then  prefident  of  the  Royal  Society)  whom  he  thought 
the  moft  proper  to  rebuild  it  j  his  Lordfhip  recommend¬ 
ed  Mr  Smeaton. 

Pvlr  Smeaton  undertook  the  work,  and  completed  it 
in  the  fummer^  of  1759.  Of  this  Mr  Smeaton  gives  an 
ample  defeription  in  the  volume  he  publifhed  in  1791  : 
that  edition  has  been  fold  fome  time  ago,  and  a  fecond  is  • 
now  in  the  prefs,  under  the  revifal  of  his  much  efteemed 
friend  Mr  Aubert,  F.  R.  S.  and  governor  of  the  Lon¬ 
don  afirirance  corporation. 

Though  Mr  Smeaton  completed  the  building  of  the 
Eddyftone  lighthoufe  in  1759  (a  work  that  does  him  fo 
much  credit)  yet  it  appears  he  did  not  foon  get  into 
full  bufinefs  as  a  civil  engineer  $  but  in  1764,  while  in 
Yorkfoire,  he  offered  himfelf  a  candidate  for  one  of 
the  receivers  of  the  Derwentwater  eftate  ,  and  on  the 
31ft  of  December  in  that  year,  he  was  appointed  at  a 
full  board  of  Greenwich  hofpital,  in  a  manner  highly 
flattering  to  himfelf  j  when  two  other  perfons  ftrongly 
recommended  and  powerfully  fopported  were  candidates 
for  the  employment.  In  this  appointment  he  was  very 
happy,  by  the  aftiftance  and  abilities  of  his  partner  Mr 
Walton  one  of  the  receivers,  who  taking  upon  himfelf 
the  management  and  accounts,  left  Mt  Smeaton  leifore 
and  opportunity  to  exert  his  abilities  on  public  works,  as 
well  as  to  make  many  improvements  in  the  mills  and  in 
the  eftates  of  Greenwich  hofpital.  By  the  year  1779  he 
had  fo  much  bufinefs  as  a  civil  engineer,  that  he  wifhed 
to  refign  this  appointment  5  and  would  have  done  it 
then,  had  not  his  friend  the  late  Mr  Stuart  the  hofpi¬ 
tal  forvcyoi,  and  IVIr  Ibbetfon  tlieir  focretary,  prevailed 
upon  him  to  continue  in  the  office  about  two  years 
longer. 

.  ^Ir  Smeaton  having  now  got  into  full  bufinefs  as  a 
civil  engineer,  performed  many  works  of  general  utili¬ 
ty.  He  made  the  river  Calder  navigable  )  a  work  that 
required  great  {kill  and  judgement,  owing  to  the  very 
impetuous  floods  in  that  river  ;  He  planned  and  at¬ 
tended'* 


Smeaton. 
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.  lendcd.t5le  execution  of  the  great  canal  in  Scotland  for 
conveying  the  trade  of  the  country  either  to  the  Atlan¬ 
tic  or  German  ocean  ;  and  having  brought  it  to  the 
place  originally  intended,  he  declined  a  handfome  year¬ 
ly  ialary,  m  order  that  he  might  attend  to  the  multipli¬ 
city  of  his  other  bufinefs. 

,  °n  the  opening  of  the  great  arch  at  London  bridge, 
the  excavation  around  and  under  the  fterlings  was  fo 
confiderable,  that  the  bridge  was  thought  to  be  in 
great  danger  of  falling.  He  was  then  in  Yorkfhire, 

anda'V?S/tnt.  for  by  exPrefs>  and  arrived  with  the  ut- 
nioft  d.fpatch :  “I  think  (fays  Mr  Holmes,  the  au- 
hor  of  Ins  life)  it  was  on  a  Saturday  morning,  when 
the  apprehenfion  of  the  bridge  was  fo  general  that  few 
would  pafs  over  or  under  it.  He  applied  himfelf  im- 
mediately  to  examine  it,  and  to  found  about  the  fterlings 
as  minutely  as  he  could  \  and  the  committee  bemjr  call¬ 
ed  together,  adopted  his  advice,  which  was  to  repur- 
chafe  the  ftones  that  had  been  taken  from  the  middle 
pier,  then  lying  in  Moorfields.  and  to  throw  them  into 
the  river  to  guard  the  fterlings.’’  Nothing  (hows  the 
apprehenfions  concerning  the  falling  of  the  bridge  more 
than  the  alacrity  with  which  this  advice  was  purfued  : 
the  ftones  were  repurchafed  that  day,  horfes,  carts,  and 
barges  were  got  ready,  and  they  began  the  work  on 
Sunday  morning.  Thus  Mr  Smeaton,  in  all  human 
probability,  faved  London  bridge  from  falling,  and  fe- 
cured  it  till  more  effectual  methods  could  be  taken. 

.  he  vaft  variety  of  mills  which  Mr  Smeaton  con- 
iiructed,  fo  greatly  to  the  fatisfaaion  and  advantage  of 
the  owners,  will  (how  the  great  ufe  which  he  made  of 
Ins  experiments  in  1752  and  1753  ;  for  he  never  trailed 
to  theory  in  any  cafe  where  he  could  have  an  opportu¬ 
nity  to  lnvefhgate  it  by  experiment.  He  built  a  fleam 
engine  at  Auflhorpe,  and  made  experiments  thereon, 
purpofely  to  afeertain  the  power  of  Newcomen’s  fleam- 
engine,  which  he  improved  and  brought  to  a  greater 
degree  of  perfection,  both  in  its  conflrudion  and  powers 
than  it  was  before.  9 

Mr  Smeaton  during  many  years  of  his  life  was  a 
frequent  attendant  on  parliament,  his  opinion  being  con¬ 
tinually  called  for  ;  and  here  his  flrength  of  judgement 
and  perfpicuity  of  exprellion  had  its  full  d'ifplay  :  it 
was  his  conflant  cuftoin,  when  applied  to,  to  plan  or 
rapport  any  meafure,  to  make  himfelf  fully  acquainted 
vvith  if ,  to  lee  its  merits  before  he  would  engage  in  it: 
by  this  caution,  added  to  the  clearnefs  of  his  deferip- 
tion  and  the  integrity  of  his  heart,  he  feldom  failed  to 
obtain  for  the  bill  which  he  fupported  an  ad  of  parlia¬ 
ment.  No  one  was  heard  with  more  attention,  nor  had 
any  one  ever  more  confidence  placed  in  his  teftimony. 

In  the  courts  of  law  he  had  feveral  compliments  paid 
him  from  the  bench  by  Lord  Mansfield  and  others,  for 
the  new  light  which  he  threw  on  difficult  fubjeds. 

About  the  year  1785  IVIr  Smeaton’s  health  began  to 
decline  ;  and  he  then  took  the  refolution  to  endeavour 
to  avoid  all  the  bufinefs  he  could,  fo  that  he  might 
have  leifure  to  publiffi  an  account  of  his  inventions  and 
works,  which  was  certainly  the  firft  with  of  his  heart  ; 
for  he  has  often  been  heard  to  fay,  that  “  lie  thought 
he  could  not  render  fo  much  fervice  to  his  countrv  as 
by  doing  that.”  He  got  only  his  account  of  the  Ed- 
dyftone  lighthoufe  completed,  and  forae  preparations  to 
his  i" tended  Treatife  on  Mills ;  for  he  could  not  refift 
the  fohcitations  of  his  friends  in  various  works  :  and 
2 


-8  1  S  M  E 

fwerl’  he  Snreat,y  loved  and  refptflcd,  be-  Smeaton 

unon  V  e?  C  lalrm??  of  Raln%ate  haibour,  prevailed  II 
upon  him  to  accept  the  piace  o i  engineer  to  that  har-  .SmeI1,n^ 

bour  ;  and  to  their  joint  eflbrts  the  public  is  chiefly  in-  v  ' 
dcbied  for  the  improvements  that  have  been  made  there 

that  Mi  Smea^"’  yearS>.  wllich  aPP«rs  in  a  report 

iTni  1  ,L  ^“Ve  10  t0  the  boar<1  of  tmflee*  in 
1791,  which  they  immediately  published 

,  M‘r'  Seaton  being  at  Auflhorpe,  walking  in  his  gar- 
den  o.  the  16th  of  September  1792,  was  Ihuck  with 
tLe  palfy,  and  died  the  28th  of  Cfotober.  “  Jn  his  ill 
nefs  (lays  Mi  Holmes)  I  had  feveral  letters  from  him 
figned  with  his  name,  but  written  and  figned  by  ano- 
ther  s  pen  ;  the  dichon  of  them  ffiowed  that  the  flrength 
his  mind  had  not  left  him.  In  one  written  the  26th 
of  September,  after  minutely  deferibing  his  health  and 
feelings,  he  fays,  “  in  confequence  of  the  foregoing  I 
conclude  myfelf  nine-tenths  dead  ;  and  the  greateft  fo. 
vour  the  Almighty  can  do  me  (as  I  think),  will  be  to 
complete  the  other  part  ;  but  as  it  is  likely  to  be  a  lin¬ 
gering  lllnefs,  it  is  only  in  His  power  to  fay  when  that 
is  likely  to  happen.” 

Mr  Smeaton  had  a  warmth  of  expreffion  that  might 
appear  to  thofe  who  did  not  know  him  well  to  border 
on  harlhnefs  ;  but  thofe  more  intimately  acquainted  with 
mi,  knew  it  arofe  from  the  intenfe  application  of  his 
mind,  which  was  always  in  the  purfuit  of  truth,  or  en¬ 
gaged  in  mveftigating  difficult  fobje&s.  He  would 
ometimes  break  out  haftily,  when  any  thing  was  faid 
that  did  not  tally  with  his  ideas;  and  he  would  not 
give  up  any  thing  he  argued  for,  till  his  mind  was  con- 
vinced  by  found  reafomng. 

In  all  the  focial  duties  of  life  he  was  exemplary  •  he 
was  a  moft  affo&ionate  hufoand,  a  good  father,  a  warm 
zealous,  and  fincere  friend,  always  ready  to  affift  thofe 
he  refpe£Ld,  and  often  before  it  was  pointed  out  to 
him  in  what  way  he  could  ferve  them.  He  was  a  lover 
and  encourager  of  merit  whatever  he  found  it  ;  and 
many  men  are  in  a  great  meafure  indebted  to  his  af- 
liltance  and  advice  for  their  prefent  fituation.  As  a 
companion,  he  was  always  entertaining  and  inftruftive  • 
and  none  could  fpend  any  time  in  his  company  without 
improvement. 

SMELL  5  this  word  has  in  moft  languages  two 
meanings,  ftgmfymg  either  that  fenfation  of  mind  of 
which  we  are  confeious,  in  confequence  of  certain  im- 
preffions  made  on  the  noftfils,  and  conveyed  to  the 
brain  by  the  olfaftory  nerves  ;  or  that  unknown  virtue 
or  quality  in  bodies,  which  is  the  caufe  of  our  fenfations 
or  lmell. 

SMELLING  Is  the  ad  by  which  we  perceive 
fmefls,  or  become  fallible  of  the  prefence  of  odorous 
bodies.  The  fenfations  of  fmell  are  excited  by  certain 
ediuvia,  which,  in  the  open  air,  are  always  iffuing  from 
the  surfaces  of  moft  bodies,  and  ftriking  on  the  extre- 
mmes  of  the  olfactory  nerves,  give  them  a  peculiar  fort 
or  imprellion,  which  is  communicated  to  the  brain.  The 
particles  which  iflue  thus  from  bodies  are  extremely  vo¬ 
latile,  and  produce  fenfation  by  a  degree  of  contafr 
which,  though  infenfible,  I,  ftili  more^fficient  than  if 
it  were  more  grofs  and  palpable.  It  is  by  a  fimi’ar 
fP5^|s,°f  mfenfible  contad  that  the  eves  and  ears  are' 
alfected  by  external  objeds  ;  wbilll,  in  the  excitation 
of  tne  fenfations  of  touch  and  of  tafte,  an  adual  and 
fenfible  contad  of  the  objed  with  the  organ  is  necef- 

iary. 
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Smelling,  fary.  The  organs  of  fmelling  are  the  noftrils  and  olfac- 
tory  nerves  j  the  minute  ramifications  of  the  latter  be¬ 
ing  diftributed  throughout  the  whole  concavity  of  the 
former.  For  a  defeription  of  thefe,  fee  Anatomy. 

The  effluvia  from  odorous  bodies  are  conftantly  floating 
about  in  the  atmofphere,  and  muft  of  courfe  be  drawn  into 
the  noftrils  along  with  the  air  in  infpiiation  j  u  fo  that 
there  is,”  as  Dr  Reid  obferves,  “  a  manifeft  appearance 
of  defign  in  placing  the  organ  of  fmell  in  the  infide  of 
that  canal,  through  which  the  air  is  continually  pafflng 
in  infpiration  and  expiration.”  It  has  been  affirmed  by 
Boerhaave,  that  the  matter  in  animals,  vegetables,  fof- 
fils,  &c.  which  chiefly  affe&s  the  fenfe  of  fmelling,  is 
that  attenuated  fubftance,  inherent  in  their  oily  parts, 
called  fpirits  ;  becaufe,  when  this  is  taken  away  from 
the  molt  fragrant  bodies,  what  remains  has  fcarcely  any 
fmell  at  all  5  but  this,  he  fays,  if  poured  on  the  moft 
inodorous  bodies,  gives  them  a  fragrancy  *.  We  can¬ 
not,  however,  enter  at  prefent  upon  this  inquiry. 

The  fenfe  of  fmell  has  a  clofe  alliance  with  that  of 


tafte  5  and  it  feems  probable  from  the  proximity  in  the 


*  See  alfo 
Drum¬ 
mond's  Aca¬ 
demical 
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vol.  i.  book  situation  of  their  organs  in  all  animals,  that  both  are 
h  ch  principally  intended  to  guide  them  in  the  choice  of 
their  food  ;  fo  that  from  this  clofe  connexion,  they  are 
better  enabled  to  choofe  what  is  good  for  them,  and  to 
reje£l  what  would  be  injurious.  This  is  the  opinion  of 
Dr  Reid,  as  it  was,  in  a  very  early  period  of  the  hiftory 
of  philofophy,  that  of  Socrates  and  of  Cicero  (a). 
Dr  Reid  alfo  remarks,  that  the  fenfe  of  fmell  probably 
ferves  the  fame  purpofe  in  the  natural  ftate  of  man  ;  but 
it  is  not  always  a  fure  guide  for  this  purpofe.  The  or¬ 
gan#  of  fmell  differ,  like  thofe  of  the  other  fenfes,  ac¬ 
cording  to  the  deftination  of  the  animals  to  which  they 
belong  and  we  know,  that  this  fenfe  is  in  man  much 
lefs  acute,  than  it  is  in  many  other  animals.  We  fee, 
that  in  the  choice  of  their  food,  they  are  guided  by  the 
fenfes  of  fmell  and  of  tafte,  except  when  man  has  brought 
them  into  a  fort  of  unnatural  ftate  by  domeftication. 
And  this  circumftance  renders  it  probable,  that  both 
thefe  fenfes  were  intended  to  ferve  the  fame  purpofe  in 
the  natural  ftate  of  our  fpecies,  although  lefs  calculated 
for  this  end  than  they  are  in  the  brutes,  on  account  of 
the  great  fuperiority  of  their  fmelling  organs.  Befides, 
lince  it  is  probable  that  man,  in  the  natural  ftate,  a£ts 
more  by  inftinfl  than  when  civilized  in  fociety,  fo  alfo  it 
is  reafonable  to  think,  that  he  may  poffefs  fome  of-the  fenfes, 
(this  of  fmell  for  inftance),  in  greater  acutenefs  than  we 
do.  This  indeed,  we  are  affured  to  be  a  fa£l ;  for  we 
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are  told,  in  the  Hijloire  des  Antilles,  that  there  are  ne¬ 
groes  who,  by  the  fmell  alone,  can  diftinguilh  the  foot-  ** 
fteps  of  a  Frenchman  from  thofe  of  a  negro. 

The  fenfe  of  fmell  is  much  more  obtufe  in  man  than 
in  fome  of  the  lower  animals.  Dogs  we  know  poffefs  a 
power  of  fmelling,  of  which  we  can  fcarcely  form  a 
conception,  and  which,  it  is  happy  for  us  we  do  not  pof¬ 
fefs  (b)  ;  and  birds  of  prey  are  faid  to  poffefs  this  fenfe 
in  ftill  greater  acutenefs.  But  although  this  be  more 
perfeft,  ftill  the  fenfe  of  fmelling  in  man,  who  has  other 
means  of  judging  of  his  food,  &c.  is  fuch  as  to  fit  him  for 
deriving  enjoyment  from  a  diverfity  of  feents,  particularly 
thofe  of  flowers  and  perfumes,  to  which  dogs  and  other 
animals  feem  perfeffly  infenfible.  It  has  been  faid,  we 
are  aware,  that  fome  animals,  the  elephant  for  inftance, 
are  capable  of  this  enjoyment  (c)  ,  but  of  this  fad  we 
cannot  help  being  very  doubtful. 

There  is  a  very  great  fympathy  between  the  organs 
of  fmell  and  of  tafte  ;  for  any  defed  or  difeafe  of  one  is 
generally  attended  with  fome  correfponding  defed  or 
difeafe  of  the  other.  There  is  alfo  a  greater  fimilarity 
between  the  fenfations  of  both  thefe,  than  between  thofe 
of  any  other  two  fenfes  :  and  hence  it  is,  that  we  can 
fometimes  tell  the  tafte  of  an  objed  from  its  fmell,  and 
vice  verfa.  Hence  alfo  the  reafon  why  we  apply  the 
fame  epithets  to  the  names  of  both  thefe  claffes  of  fenfa¬ 
tions  *,  as  a  fweet  fmell  or  tafte,  &.c. 

It  deferves  alfo  to  be  remarked,  that  both  thefe  fenfes 
feem  fubfervient  to  the  prefervation  of  the  animal  exift- 
ence,  rather  than  to  any  other  purpofe.  They  accord¬ 
ingly  conftitute  an  objed  of  the  natural  hiftory  of  man, 
rather  than  of  intelledual  or  of  moral  philofophy.  The 
other  three  fenfes,  on  the  contrary,  feem  Tather  intend¬ 
ed  for  (as  they  certainly  are  effential  to)  our  intellec¬ 
tual  improvement,  and  become,  of  courfe,  a  proper  ob¬ 
jed  of  inveftigation  in  the  fciences  of  moral  philofophy, 
or  metaphyfics. 

The  advantages  derived  by  man  and  the  other  ani¬ 
mals  from  the  fenfe  of  fmelling  are  not  confined  to  the 
affiftance  which  it  affords  them  in  the  choice  of  their 
food.  Moft  bodies  in  nature,  when  expofed  to  the  open 
air",  are  conftantly  fending  forth  emanations  or  effluvia 
of  fuch  extreme  minutenefs  as  to  be  perfectly  invifible. 
Thefe  diffufe  themfelves  through  the  air,  and  however 
noxious  or  falutary,  would  not  be  perceived  without  the 
fenfe  of  fmelling,  which  if  not  vitiated  by  unnatural 
habits,  is  not  only  a  faithful  monitor  when  danger  is  at 
hand,  but  conveys  to  us  likewife  the  moft  exquifite 
3  r  plealures 
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(a)  “  Ut  guftus  (fays  a  learned  phyfiologift)  cibi  itineri,  fic  olfaftus  oftio  viarum,  quas  aer  fubire  debet  cuftos 
-prsepomtur,  momturus  ne  quid  noxn,  via  quw  femper  patet,  in  corpus  admittatur.  Porro,  ut  guftus,  fic  quo’que  ol- 
iactus  ad  ialutarem  cibum  invitat,  noxio  aut  corrupto,  putrido  imprimis  vel  rancido,  deterret.” 

“  When  thou  feeft  the  mouth,  through  which  animals  take  in  whatever  they  defile,  always  placed  near  the  nofe 
Memorabllsmbod' ^  chap01’  ^  S°CmeS  t0  Ariftodemus>  that  this  is  tbe  work  of  a  providence.”  Xenophon’s 

iJl“  weXfC£(rr  ea,geT6n  "’hlch  d°F  exPrefs  on  Celling  their  game,  feems  to  be  but  little  connefted  with 
the  appetite  for  food  and  wholly  independent  of  any  preconceived  ideas  of  the  objects  of  their  purfuit  being  fit  for 

wko^r/Tr1  bnds  of.them  ',vl11  noteat  the  game  which  they  purfue  with  fuch  wild  impetuofity ;  and  of 
Knight  on  Tafte  feemS  ammate  them  t0  a  deSree  of  ecftafy  far  beyond  what  the  defire  of  food  can  produce.” 

vidSVwkh  a  lfnianKmalftt0  naturali.ft.s  fay. 'Perfume  is  fo  agreeable  and  fo  neceffary,  that  nature  has  pro- 

a  “  °"  P"“"d’  (f>J‘  la mangouAe  ouvre  Cette 
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pleafures.  The  fragrance  of  a  role,  and  of  many  other 
flowers,  is  not  only  pleafant,  but  gives  a  refrefhing 
and  delightful  flimnlus  to  the  whole  fyftem,  whilft  the 
odours  proceeding  from  hemlock,  or  any  noxious  vege¬ 
table,  or  other  fubftance,  are  highly  offenfive  to  our 
noftrils.  Hence  we  are  naturally  led  to  feek  the  one 
clafs  of  fenfations,  and  to  avoid  the  other. 

In  fome  fpecies  of  animals  the  fenfe  of  fmell  feems  to 
be  connefled  with  certain  mental  fympathies,  as  thofe 
of  hearing  and  fight  are  in  all  that  poffefs  them  in  any 
high  degree  :  for  not  only  their  fexual  defires  appear  to 
be  excited  by  means  of  it,  but  other  inftinttive  paflions, 
which,  according  to  the  ufual  fyftem  of  nature,  fhould 
be  ftill  more  remote  from  its  influence.  Hogs,  although 
wholly  unacquainted  with  lions,  will  fhudder  at  their 
roar  3  and  an  elephant  that  has  never  feen  a  tiger,  will 
in  the  fame  manner  fhow  the  ftrongeft  fymptoms  of 
horror  and  affright  at  the  fmell  of  it,  “  The  late  Lord 
Clive  (fays  an  ingenious  writer),  exhibited  a  combat 
between  two  of  thefe  animals  at  Calcutta  5  but  the  feent 
■of  the  tiger  had  fuch  an  effeft  upon  the  elephant,  that 
nothing  could  either  force  or  allure  him  to  go  along 
the  road,  where  the  cage  in  which  the  tiger  was  inclof- 
ed,  had  paffed,  until  a  gallon  of  arack  was  given  him. 
Upon  this,  his  horror  Suddenly  turning  into  fury,  he 
broke  down  the  paling  to  get  at  his  enemy,  and  killed 
him  without  difficulty.” 

If  riding  along  a  road,  near  which  a  dead  horfe,  or 
part  of  its  carcafs,  happens  to  be  lying,  we  know,  that 
our  horfe,  although  he  fees  it  not,  cannot  be  made  to 
pafs  the  place  but  with  difficulty.  Where  blood  has 
been  fhed,  particularly  that  of  their  own  fpecies,  oxen 
will  affembie,  and  upon  fmelling  it,  roar  and  bellow, 
and  fhow  the  moft  manifeft  figns  of  horror  and  diftrefs. 
And  yet  thefe  fymptoms  could  not  arife  from  any  af- 
ibciated  notions  of  clanger  or  death,  fince  they  appear 
in  fuch  as  never  had  any  opportunities  of  acquiring 
them.  They  mu  ft  therefore  be  inftindtive,  like  other 
inftm&ive  antipathies  and  propenfities.  But  although 
in  their  mutual  intercourfe,  animals  make  much  ufe  of 
the  fenfe  of  fmell,  ftill  it  does  not  feem  to  be  further 
concerned  in  exciting  their  fexual  defires,  than  in  indi¬ 
cating  their  obje<ft. 

Some  of  thofe  fplenetic  philofophcrs,  who  are  ready 
trpon  all  occafions  to  quarrel  with  the  conftitution  of 
nature,  have  taken  the  liberty  of  condemning  their 
Maker,  becaufe  it  has  pleafed  his  unfathomable  wifdom 
to  beftow  in  fome  inftances  upon  the  brutes  fenfes  and 
inftinfts  more  perfefl:  than  he  has  given  to  man,  with¬ 
out  refle&ing  that  he  has  given  to  man  an  ample  equi¬ 
valent  3  for  it  may  be  afked  with  the  poet, 

46  Is  not  his  reafon  all  thefe  powers  in  one  ? 

11  Is  Heaven  unkind  to  man  and  man  . alone  ? 

41  Shall  lie  alone,  whom  rational  we  call, 

%i  Be  pleafed  with  nothing  if  not  bleffed  with  all.” 

With  refpedl  to  that  unknown  peculiarity  of  bodies, 
which  is  the  caufe  of  cur  fenfations  of  fmell,  the  opinions 
of  philofophers  have  been  very  various.  Until  of  late, 
the  doclrine  of  Defcartes  and  Locke  on  this  fubjed:  was 
pretty  generally  received  .5  but,  fince  the  publication  of 
Ho61or  Reid’s  works,  bis  opinion,  which  we  deem  the 
moft  corretft  and  fatisfa&ory,  has  become  very  popular. 
We  will  endeavour  to  abridge  his  account  of  this  matter. 
For  this  purpofe,  let  us  fuppofe.a  perfon,  who  has  grown 
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up  without  the  fenfe  of  fmell,  to  be  immediately  endowed  Smelling'* 
with  the  ufe  of  this  organ,  and  placed  near  fome  flowers  — -~v — ~‘J 
of  an  exquifite  favour.  When  lie  examines  what  he  feels 
in  fuch  a  fituation,  he  can  find  no  refemblance  between 
this  new  fenfation  and  any  thing  with  which  he  is  alrea¬ 
dy  acquainted.  He  finds  himfelf  unable  to  explain  its 
nature,  and  cannot  aferibe  to  it  figure,  extenfion,  or  any 
known  property  of  matter.  It  is  a  Ample  affe&ion,  or 
feeling,  of  mind,  and,  confidered  abftradledly,  can  have 
no  neceffary  connexion  with  the  nerves,  the  noftrils,  or 
effluvia,  or  with  any  thing  material  whatever.  By  the 
nature  of  his  conftitution  he  is,  however,  led  to  refer  this 
peculiar  fenfation  to  the  noftrils,  as  its  organ  3  and  when, 
from  experience,  and  by  means  of  touch,  he  learns  that 
external  obje&s  have  the  power  of  exciting  this  fenfation, 
he  concludes,  that  there  muft  exift  in  bodies  fome  un¬ 
known!  caufe  by  which  it  is  excited.  In  the  firft  part  of 
this  procefs  heconfiders  the  feeling,  or  fenfation,  abftraft- 
edly.  As  fuch  it  exifts  in  the  mind  only  5  and  cannot 
exift  there  but  when  the  mind  is  confcious  of  it.  His 
confcioufnefs  foon  enables  him  to  diftinguiili  different 
forts  of  fmells,  all  of  them  very  diftinft  from  one  another  j 
but,  conformably  to  the  nature  of  all  fenfation,  extreme¬ 
ly  fimple.  He  concludes,  that  each  of  thefe  muft  have 
a  diftinft  caufe  3  and  finding,  by  experience,  that  this 
caufe  is  an  unknown  fome  thing  in  bodies,  he  concludes, 
that  it  muft  be  a  property  of  matter,  and,  for  wrant  of 
another,  gives  it  the  name  of  fmell.  When  he  removes 
an  odorous  body  from  the  organ,  the  fenfation  vanifhes  ; 
when  the  body  is  again  applied,  the  fenfation  is  excited  : 
and  hence  it  is,  that  he  i§  led  naturally  to  connedt  the 
fenfation  with  this  unknowm  peculiarity  of  bodies  by 
which  it  is  produced.  But  fince  we  fee,  that  the  fenfa¬ 
tion  is,  in  a  great  degree,  related  to  other  objedls  befides 
its  unknown  caufe,  to  the  mind  in  which  it  exifts,  for  in- 
ftance,  and  to  the  organ  which  is  its  inftrument,  it  may 
be  afked  why  it  becomes  aflociated  in  the  mind  with  its 
caufe  only  ?  The  reafon  feems  pretty  obvious.  No  fin- 
gle  fenfation  or  clafs  of  fenfations,  is  more  connedled  with 
the  mind,  than  any  others  of  which  it  is  fufceptible. 

Nor  is  the  connexion  fubfifting  between  the  organ  and 
any  of  the  fenfations  peculiar  to  it  greater  than  that 
which  fubfifts  between  it  and  every  other  fenfation  of 
which  it  is  the  inlet.  Hence  the  connexion  bettveen 
the  fmell  of  an  orange  and  the  mind,  or  between  it  and 
the  noftrils,  is  very  general,  and  cannot,  in  the  former 
inftance,  diftinguiih  it  from  any  other  fenfation  of  what¬ 
ever  kind,  nor,  in  the  latter  from  any  other  particular 
fmell.  But  the  connexion  between  this  fenfation  and 
the  orange  is  peculiar  and  permanent  3  and  we  according¬ 
ly  find  them  always  affociated  in  the  mind,  juft  as  we  affo- 
ciate  the  notion  of  fire  with  the  fenfation  of  burning. 

The  relation  which  a  fenfation  of  fmell,  or  any  fenfation, 
bears  to  the  mind,  to  an  organ,  or  to  the  memory  and 
conception  of  itfelf,  is  common  to  all  fenfations.  Tfie 
relation  which  any  fenfation  bears  to  its  own  caufe,  fup- 
pofe  of  the  fenfation  of  fmell  to  a  particular  virtue  or 
quality  of  bodies,  is  common  to  it  with  every  other  fenfa-  _ 
tion,  when  confidered  with  refpeft  to  its  peculiar  caufe. 

And  finally,  a  fenfation  of  any  kind  bears  the  fame  fort 
of  relation  to  the  memory  and  conception  of  itfelf,  that 
any  other  feeling  or  operation  of  mind  bears  to  the  con¬ 
ception  and  memory  of  that  particular  feeling  or  opera¬ 
tion. 

Whatever  then  be  the  natute  of  the  minute  particles 
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5md nag.  of  bodies  by  which  our  fenfations-  of  fmell  are  excited, 


we  cannot  help  confidering  their  unknown  caufe  as  a 
virtue  or  quality  of  matter.  Like  all  other  modifica¬ 
tions  of  material  fubftance,  it  mull  be  confeffed,  that  this 
can  have  no  refemblance  to  the  fenfations  of  mind.  But 
we  are  not,  therefore,  to  conclude  with  the  followers  of 
De$  Cartes  and  Locke,  that  this  fecondary  quality  is  a 
mere  fenfation  ;  efpecially  as  we  can  readily  conceive  it 
exiting  where  it  is  not  fmelled,  or  even  after  fuppofing 
the  annihilation  of  every  fentient  being  throughout  the 
univerfe.  The  exigence  of  the  fenfation  we  know  to  be 
momentary  and  fugitive  ;  but  in  the  exigence  of  its  caufe 
we  can,  without  difficulty,  or  inconfiffency,  conceive  a 
permanency  independent  of  mind  and  of  its  fenfations. 

The  doctrine  we  have  been  illuftrating  has  of  late 
been  called  in  queftion  by  a  fceptical  writer,  who,  it  ap¬ 
pears  to  us,  has  upon  this  occafion  been  entirely  deficient 
in  his  accuflomed  acutenefs.  Dr  Reid’s  account  of  this 
affair  feems  fo  full,  fo  clear  and  convincing,  that  we  are 
at  a  lofs  to  conceive  how  bis  meaning  can  be  mifunder- 
ftood  ;  and  yet  the  arguments  and  obje&ions  of  the  wri¬ 
ter  to  whom  we  allude,  derive  all  their  plau Ability  from 
a  mifinterpretation  of  Dr  Reid’s  meaning,  and  from  a 
deviation  from  the  eftabliflied  ufe  of  language.  u  An 
*  Dr  Reid,  eminent  metaphyfician  *  (fays  this  author)  has  declared 
that  he  has  not  the  leaf!  difficulty  in  conceiving  the  air 
perfumed-  with  aromatic  odours  in  the  deferts  of  Arabia  ; 
and  be  has  decided,  that  the  man  who  maintains  fmells 
to  exiff  only  in  the  mind,  muff  be  mad,  or  muff  abufe 
language  and  difgrace  philofophy.  There  are  fome  au¬ 
thors,  ueverthelefs,  who  differ  widely  on  this  fubjcdl 
from  the  learned  metaphyfician.  Is  it  poffible  for  a  fen¬ 
fation  to  exiff  where  there  is  no  fentient  ?  The  authors 
to  whom  I  allude  think  it  impoffible.”  And  fo,  we 
may  tell  this  learned  author,  does  Dr  Reid,  if  he  will 
take  his  word  for  it.  Off  the  fenfation  of  fmell  he  re¬ 
marks  :  “  It  is  indeed  impoffible,  that  it  can  be  in  any 
body  :  it  is  a  fenfation  •,  and  a  fenfation  can  be  in  a  fen¬ 
tient  thing  only  f.”  Again,  “  I  can  think  of  the  fmell 
" 3  rofe  when  I  do  not  fmell  it  ;  and  it  is  poffible  that 
when  I  think  of  it  there  is  no  rofe  any  where  exiffing ; 
but,  when  I  fmell  it,  I  am  neceffarily  determined  to  be¬ 
lieve  that  the  fenfation  really  exifts.  This  is  common 
to  all  fenfations,  that,  as  they  cannot  exiji  but  in  being 
perceived ,  fo  they  cannot  be  perceived  but  they  muff 
exiff  t.”  But,  continues  this  acute  metaphyfician,  “  a 
fmell  is  nothing  elfe  than  a  fenfation.  It  is  a  feeling, 
which  may  be  agreeable  or  difagreeable  *,  which  may,  as 
fome  think,  be  excited  by  various  combinations  of  ele¬ 
ments  ;  but  which,  fince  it  is  a  feeling,  cannot  be  thofe 
elements  which  are  faid  to  caufe  it,  and  cannot  exiff 
where  there  is  no  creature  to  perceive  it.  What  is  to 
be  underffood,  in  philolophical  ftri£lnefs,  by  the  per¬ 
fumes  of  the  defert  ?  We  can  excufe  the  poet  when  he 
makes  the  ocean  fmile  *,  the  winds  dance  f,  and  the 
flowers  refpire  J  ;  or  even  were  he  to  perfume  the  de- 
t  Thomfon  ^ut:  ^ie  philofopher  is  no  fuch  magician,  and  had 

better  not  wander,  through  the  regions  of  fancy  in  fearch 
of  fenfations  where  there  is  no  fentient.”  And  is  it  then 
true  that  the  word  fmell  means  only  a  fenfation  ?  A  fen¬ 
fation  is  no  more  than  an  effect  ;  it  is  a  tranfient  modifi¬ 
cation  of  the  mind,  which  the  mind  itfelf  can  never  pro¬ 
duce.  It  muff  then  have  fome  caufe  which  is  external 
to  tpe  mind.  Now,  it  is  to  this  caufe,  and  not  to  the 
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fenfation,  (nat  the  name  fmell  is  mo  ft  frequently  applied 
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in  all  languages  3  and  it  is  this  caufe  which  Dr  Reid  fup-  Smelling- 
pofes  capable  of  exifting  in  the  deferts  of  Arabia,  where  v" — 
there  is  no  fentient  being  to  perceive  it.  But  let  us  hear 
himfelf :  u  We  have  confidered  linell  as  fignifying  a 
fenfation,  feeling,  or  impreflion  upon  the  mind  ;  and  in 
this  fenfe  it  can  only  be  in  a  mind  or  fentient  being  : 
but  it  is  evident  that  mankind  give  the  name  of  fmell 
much  more  frequently  to  fome  thing  which  they  con¬ 
ceive  to  be  external,  and  to  be  a  quality  of  body  ;  they 
underftand  by  it  fometbing  which  does  not  at  all  infer  a 
mind,  and  have  not  the  leaft  difficulty  in  conceiving  the 
air  perfumed  with  aromatic  odours  in  the  deferts  of 
Arabia,  or  in  fome  uninhabited  ifland  where  the  human 
foot  never  trod  “  The  faculty  of  fmelling  is  fome-  *  Inquiry r 
thing  very  different  from  the  adlual  fenfation  of  fmell-  <5tc.  ch.  lk 
mg  ;  for  the  faculty  may  remain  when  we  have  no  fen- 
fation.  And  the  mind  is  no  lefs  different  from  the  fa* 
culty,  for  it  continues  the  fame  individual  being  when 
that  faculty  is  loft.  What  is  fmell  in  the  rofe  ?  It  is  a 
quality  or  virtue  of  the  rofe,  or  of  fomething  proceeding 
from  it,  which  we  perceive  by  the  fenfe  of  fmelling  ^ 
and  this  is  all  we  know  of  the  matter.  But  what  is 
fmelling  ?  It  is  an  a<ft  of  the  mind,  but  is  never  imagined 
to  be  a  quality  of  the  mind.  Again,  the  fenfation  of 
fmelling  is  conceived  to  infer  neceffarily  a  mind  of  fen¬ 
tient  being;  but  fmell  in  the  rofe  infers  no  fuch  thing. 

We  fay,  this  body  fmells  fweet  and  that  ftinks ;  but  we 
do  not  fay,  this  mind  fmells  fweet  and  that  funks;  there¬ 
fore,  fmell  in  the  rofe,  and  the  fenfation  which  it  caufes, 
are  not  conceived,  even  by  the  vulgar,  to  be  things  of 
the  fame  kind,  although  they  have  the  fame  name  j.”  ,  Jb-d  ^ 

There  are  fome  other  remarks  on  Dr  Reid’s  opinion  i*.  1 
in  the  work  upon  which  we  have  been  commenting, 
which  we  fliall  pafs  by ;  we  may,  liowTever,  notice  the 
author’s  concluding  argument  :  after  mentioning  fome 
examples,  he  obferves,  “  Now  in  thefe  inftances  we  fee 
men  and  animals  that  muft  have  perception  of  fmell,  if 
I  may  be  permitted  to  fay  fo,  altogether  different  from 
each  other.  Is  not  fmell  fenfation  when  the  fpaniel  finds 
fport  in  the  field  for  his  mafter  ;  when  the  ftiark  pur¬ 
ges  through  the  ocean  its  expended  vidtim  ;  and  when 
the  camel  condudls  the  thirfty  wanderer  to  a  fountain  of 
frefh  water  acrofs  the  burning  fands  of  the  Arabian  de¬ 
fert  ?  If  no  animal  had  the  fenfation  of  fmell,  there 
would  be  no  odour;  for  aroma  and  oils  may  be  thought 
to  be  material  compofitions,  but  are  neither  agreeable 
nor  difagreeable  feelings.”  If  men  and  animals  differ  in 
their  perceptions  of  fmell,  (and  no  doubt,  difference  of 
organization  will  caufe  them  to  do  fo)  the  conclufion 
fhould  not  be,  we  think,  that  fmell  is  merely  fenfation, 
but  that  there  is  adlually  fomething  external  which  is 
the  caufe  of  their  fenfations,  and  about  which  they  differ. 

A  rofe  put  to  the  noftrils  of  a  man  and  then  to  thofe  of 
a  dog,,  may  excite  very  different  fenfations  ;  but  we  can¬ 
not  think  that  the  peculiarity  of  the  rofe,  which  excites 
thefe  different  fenfations,  varies  by  thus  changing  the 
pofition  of  the.  rofe.  If  at  table  one  perfon  miftakes 
mutton  for  beef,  and  another  thinks  that  it  is  venifon, 
the  conclufion  may  be,  that  it  is  neither  venifon  nor 
beef;  but  no  man  in  his  fenfes  can  conclude  that  there 
is  no  meat  at  the  table.  But,  “  is  not  fmell  fenfation 
when  the  fpaniel  finds  fport  for  his  mafter  in  the  field  ?” 

There  is  fenfation  no  doubt ;  but  we  may  be  permitted 
to  afk,  what  would  become  of  the  fpaniel’s  fenfation  of 
fmell  and  of  his  mafter’s  fport,  were  there  no  game  in 
3  F  2  the 
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the  field  ?  What  of  the  fhark’s  fenfation  of  fmell  and 
purfuit,  were  there  no  viftim  in  the  ocean  ?  and  what 
of  the  camel  and  the  thirfly  wanderer,  were  there  no 
fountain  of  frefh  water  in  the  Arabian  deferts  ?  u  The 
fmell  of  a  rofe  fignifies  two  things,  fays  Dr  Reid  5  Firfl, 
A  fenfalion  which  can  have  no  exigence  but  when  it  is 
perceived,  and  can  only  be  in  a  fentient  being  or  mind. 
Secondly ,  It  fignifies  fome  power,  quality,  or  virtue  in 
the  rofe,  or  in  effluvia  proceeding  from  it,  which  hath  a 
permanent  exiftence  independent  of  the  mind  *7  and 
which,  by  the  conftitution  of  nature,  produces  the  fen¬ 
fation  in  us.  Ey  the  original  conflitution  of  our  nature 
we  are  both  led  to  believe  that  there  is  a  permanent 
caufe  of  the  fenfation,  and  prompted  to  feek  after  it ; 
and  experience  determines  us  to  place  it  in  the  rofe.  The 
names  of  all  fmells,  tafles,  founds,  as  well  as  heat  and 
cold,  have  a  like  ambiguity  in  all  languages  5  but  it  de¬ 
fences  our  attention,  that  thefe  names  are  but  rarely,  in 
common  language,  ufed  to  fignify  the  fenfations  ;  for  the 
moft  part,  they  lignify  the  external  qualities  which  are 
indicated  by  the  fenfations  We  have  been  induced 
thus  to  difeufs  this  topic  at  fome  length,  becaufe  we  re¬ 
gretted  to  fee  Dr  Reid’s  opinion  and  reafoning  mifrepre- 
lented ;  and  rve  fhall  now  conclude,  not  as  this  modern 
Berkleian  does,  16  that,  if  no  animal  had  the  fenfation 
of  fmell,  there  would  be  no  odour  but,  that  if  there 
were  no  odour  or  external  caufe  of  fmell,  no  animal 
would  have  this  fenfation. 

The  fenfe  of  fmell  becomes  fometimes  too  acute, 
either  in  confequence  of  fome  defe£l  or  difeafe  of  the 
organ,  or  from  too  great  a  fenfibility  of  the  whole  ner¬ 
vous  fyftem,  fuch  as  we  fometimes  obferve  in  fevers,  in 
phrenitis,  and  in  hyfterical  difeafes.  It  is  however  more 
frequently  blunted  in  confequence  of  affe£tions  of  the 
brain  and  nerves,  ariling  from  blows  on  the  head,  or 
from  internal  caufes  5  or  this  may  happen  on  account  of 
too  great  a  drynefs  of  the  organ,  owing  to  a  fupprefflon 
of  the  accuftomed  humours,  or  to  their  being  conveyed 
off  by  fome  other  channel  :  or  it  may  arife  from  too 
great  a  quantity  of  tears  and  of  mucus  choaking  up  the 
noftrils.  We  have  inftances  of  both  in  cafes  of  common 
cold,  in  which,  at  the  beginning  of  the  difeafe,  the  nof- 
irils  are  dry,  but  as  it  advances,  begin  to  difeharge  a 
great  deal  of  humour,  or  become  obftru&ed  by  a  thick 
mucus.  Whatever  hinders  the  free  entrance  of  the  air 
into  the  noftrils  or  its  paffage  through  them,  muft  alfo 
Injure  the  fenfe  of  fmell.  It  is  alfo  fometimes  fo  de¬ 
praved  as  to  perceive  fmells  when  there  is  no  odorous 
body  prefent,  or  to  perceive  fmells  different  from  thofe 
that  are  really  prefent.  Some  of  the  particles  of  the 
pdorous  effluvia,  after  having  remained  for  fome  time  in 
the  caverns  of  the  noftrils,  iffuing  forth  again  and  affe£t- 
ing  the  organ,  will  fometimes  caufe  this  fpecies  of  falfe 
perception,  even  in  the  moft  healthy  perfons. 

The  fenfe  of  fmelling  may  be  diminilhed  or  deftroy- 
ed  by  difeafes ;  as  by  the  moifture,  drynefs,  inflamma¬ 
tion,  or  fuppuration  of  the  olfa&ory  membrane,  the  com- 
preffion  of  the  nerves  which  fupply  it,  or  fome  fault  in 
the  brain  itfelf  at  their  origin.  A  defe£l,  or  too  great 
a  degree  of  folidity  of  the  fmall  fpongy  bones  of  the  up¬ 
per  jaw,  the  caverns  of  the  forehead,  &c.  may  likewife 
impair  this  fenfe  }  and  it  may  be  alfo  injured  by  a  col¬ 
lection  of  fetid  matter  in  thefe  caverns,  which  is  conti- 
nuallv  exhaling  from  them,  and  alfo  by  immoderate  ufe 
of  fnuff.  When  the  nofe  abounds  with  moifture,  after 
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gentle  evacuations,  fuch  things  as  tend  to  take  off  irri-  Smelling 
tation  and  coagulate  the  thin  Iharp  ferum  may  be  ap-  II 
plied  \  as  the  oil  of  anife  mixed  with  fine  flour,  cam-  .  Sm^ 
phor  diffolved  in  oil  of  almonds,  & c.  the  vapours  of  am¬ 
ber,  frankincenfe,  gum-maftic,  and  benjamin,  may  like¬ 
wife  be  received  into  the  nofe  and  mouth.  For  moift- 
ening  the  mucus  when  it  is  too  dry,  fome  recommend 
fnuff  made  of  the  leaves  of  marjoram,  mixed  with  oil  of 
amber,  marjoram,  and  anifeed  }  or  a  fternutatory  of  cal¬ 
cined  white  vitriol,  twelve  grains  of  which  may  be  mix¬ 
ed  with  two  ounces  of  marjoram  water  and  filtrated. 

The  fleam  of  vinegar  upon  hot  iron,  and  received  up 
the  noftrils,  is  alfo  of  ufe  for  foftening  the  mucus,  re¬ 
moving  obftruClions,  &.c.  If  there  be  an  ulcer  in  the 
nofe,  it  ought  to  be  dreffed  with  fome  emollient  oint¬ 
ment,  to  which,  if  the  pain  be  very  great,  a  little  lau¬ 
danum  mffy  be  added.  If  it  be  a  venereal  ulcer,  12 
grains  of  corrofive  fublimate  may  be  diffolved  in  a  pint 
and  a  half  of  brandy,  a  table  fpoonful  of  which  may  be 
taken  twice  a  day.  The  ulcer  ought  likewife  to  be 
wafhed  with  it,  and  the  fumes  of  cinnabar  may  be  re¬ 
ceived  up  the  noftrils. 

If  there  be  reafon  to  fufpeCl  that  the  nerves  which  fup¬ 
ply  the  organs  of  fmelling  are  inert,  or  want  ftimulating, 
volatile  falts,  or  ftrong  fnuffs,  and  other  things  which  oc- 
cafion  fneezing,  may  be  applied  to  the  nofe  $  the  fore¬ 
head  may  likewife  be  anointed  with  balfam  of  Peru,  to 
which  may  be  added  a  little  oil  of  amber. 

SMELT.  See  Salmo,  Ichthyology  Index, 

SMELTING,  in  Metallurgy ,  the  fufion  or  melting 
of  the  ores  of  metals,  in  order  to  feparate  the  metalline 
part  from  the  earthy,  ftony,  and  other  parts.  See  OliES , 
ReduBion  of. 

SMEW.  See  Mergus,  Ornithology  Index. 

SMILAX,  ROUGH  bindweed,  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  dicecia  and  order  of  hexandria  ; 
and  in  the  natural  fyftem  ranging  under  the  nth  or¬ 
der,  Sarmentacece.  See  Botany,  and  Materia  Me- 
DICA  Index. 

SMITH,  Sir  Thomas,  was  born  at  Walden  in  Ef- 
fex  in  1512.  At  14  he  was  fent  to  Queen’s  college 
Cambridge,  where  he  diftinguillied  himfelf  fo  much, 
that  he  was  made  Henry  VIII. *s  fcholar  together  with 
John  Cheke.  He  was  chofen  a  fellow  of  his  col¬ 
lege  in  1531,  and  appointed  two  years  after  to  read 
the  public  Greek  le&ure.  The  common  mode  of  read¬ 
ing  Greek  at  that  time  was  very  faulty  \  the  fame  found 
being  given  to  the  letters  and  diphthongs,  /,  jj,  v,  u,  01 ,  vu 
Mr  Smith  and  Mr  Cheke  had  been  for  fome  time  fenfible 
that  this  pronunciation  was  wrong:  and  after  a  good 
deal  of  confultation  and  refearch,  they  agreed  to  intro¬ 
duce  that  mode  of  reading  which  prevails  at  prefent. 

Mr  Smith  was  le&uring  on  Ariflotle  de  Republica  in 
Greek.  At  firft  he  dropped  a  word  or  two  at' intervals 
in  the  new  pronunciation,  and  fometimes  he  would 
flop  as  if  he  had  committed  a  miftake  and  correft  him¬ 
felf.  No  notice  was  taken  of  this  for  two  or  three 
days  5  but  as  he  repeated  more  frequently,  his  audience 
began  to  wonder  at  the  unufual  founds,  and  at  laft  fome 
of  his  friends  mentioned  to  him  what  they  had  remark¬ 
ed.  He  owned  that  fomething  was  in  agitation,  but 
that  it  was  not  yet  fufficiently  digefted  to  be  made  pub¬ 
lic.  They  entreated  him  earneftly  to  difeover  his  pro¬ 
ject  :  he  did  fo ;  and  in  a  Ihort  time  great  numbers  re- 
forted  to  him  for  information,  The  new  pronunciation 
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Smith.  v;as  adopted  ivith  enthufiafm,  and  foon  became  univerfal 
at  Cambridge.  It  was  afterwards  oppofed  by  Bifhop 
Gardiner  the  chancellor  ;  but  its  fuperiority  to  the  old 
mode  was  fo  vifible,  that  in  a  few  years  itfpread  overall 
England. 

In  1539  he  travelled  into  foreign  countries,  and  flu- 
died  for  lome  time  in  the  univerfiiies  of  France  and  Ita¬ 
ly.  On  his  return  he  was  made  regius  profeffor  of  ci¬ 
vil  law  at  Cambridge.  About  this  time  he  puoliihed  a 
treatife  on  the  mode  of  pronouncing  Englifh.  He  was 
ufeful  likewife  in  promoting  the  reformation.  Having 
gone  into  the  family  of  the  duke  of  Somerfet,  the  pro¬ 
testor  during  the  minority  of  Edward  VI.  he  was  em¬ 
ployed  by  that  nobleman  in  public  affairs  ;  and  in  1548 
was  made  fecretary  of  date,  and  received  the  honour  of 
knighthood.  While  that  nobleman  continued  in  office, 
he  was  fent  ambaffador,  firft  to  Bruffels  and  afterwards  to 
France. 

Upon  Mary’s  acceffion  he  loft  all  his  places,  but  was 
fortunate  enough  to  preferve  the  friendfhip  of  Gardiner 
and  Bonner.  He  was  exempted  from  perfecution,  and 
was  allowed,  probably  by  their  influence,  a  penfion  of 
100  1.  During  Elizabeth’s  reign  he  was  employed  in 
public  affairs,  and  was  fent  three  times  by  that  prin- 
cefs  as  her  ambaffador  to  France.  He  died  in  1577. 
His  abilities  were  excellent,  and  his  attainments  un¬ 
commonly  great  :  He  was  a  philofopher,  a  phyfician,  a 
chemift,  mathematician,  linguift,  hiftorian,  and  architect. 
He  wrote,  1.  A  treatife  called  the  Englifh  Common - 
wealth.  2.  A  letter  De  Re&a  et  Emendata  Linguae  Gree¬ 
ce  Pronunciatione,  3.  De  Morihus  Turcarum .  4.  De 

Druidum  Morihus . 

Smith,  Edmund ,  an  Englifh  poet,  the  only  fon  of 
Mr  Neale  an  eminent  merchant,  by  a  daughter  of  Ba¬ 
ron  Lechmere,  was  born  in  1668.  By  his  father’s  death 
he  was  left  young  to  the  care  of  Mr  Smith,  who  had 
married  his  father’s  fifter,  and  who  treated  him  with  fo 
much  tendernefs,  that  at  the  death  of  his  generous  guar¬ 
dian  he  affumed  his  name.  His  writings  are  not  many, 
and  thofe  are  fcattered  about  in  mifcellanies  and  collec¬ 
tions  :  his  celebrated  tragedy  of  Phaedra  and  Hippolitus 
was  a&ed  in  1707  ;  and  being  introduced  at  a  time 
when  the  Italian  opera  fo  much  engroffed  the  polite 
world,  gave  Mr  Addifon,  who  wrote  the  prologue,  an 
opportunity  to  rally  the  vitiated  tafte  of  the  public. 
However,  notwithftanding  the  efteem  it  has  always 
,  been  held  in,  it  is  perhaps  rather  to  be  considered  as  a 
fine  poem  than  as  a  good  play.  This  tragedy,  with  a 
Poem  to  the  memory  of  Mr  John  Philips,  three  or  four 
Odes,  with  a  Latin  oration  fpoken  at  Oxford  in  lau - 
dem  Thomce  Bodleii ,  were  publifhed  as  his  works  by 
his  friend  Mr  Oldifworth.  Mr  Smith  died  in  1710, 
funk  into  indolence  and  intemperance  by  poverty  and 
difappointments  ;  the  hard  fate  of  many  a  man  of 
genius. 

Smith,  John ,  an  excellent  mezzotinter,  flouriffied 
about  1700;  but  neither  the  ime  of  his  birth  nor 
death  is  accurately  known.  He  united  foftnefs  with 
ltrength,  and  finifhed  with  freedom  He  ferved  his 
time  with  one  Tillet  a  i  ainter  in  Moorfields  ;  and  as 
foon  as  he  became  his  own  mafter,  learned  from  Becket 
the  fecret  of  mezzotinto,  and  being  farther  inftruSted 
by  Van  der  Vaart,  was  taken  to  work  in  Sir  Godfrey 
Kneller  s  houfe  •,  and  as  he  was  to  be  the  publifher  of 
that  mafter  s  works,  doubtlefs  received  confiderable  hints 
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from  him,  which  he  amply  repaid.  “  To  pofterity  par-  Smith. 

haps  his  prints  (fays  Mr  Walpole)  will  carry  an  idea  of1 - 

fomething  burlefque  ;  perukes  of  an  enormous  length ^atalo^ue 
flowing  over  fuits  of  armour,  compofe  wonderful  habits.  0f  Engra¬ 
il  is  equally  ftrange  that  falhion  could  introduce  the 
one,  and  eftabliffi  the  pra6tice  of  reprefen  ting  the  other 
when  it  was  out  of  faftiion.  Smith  excelled  in  exhibi¬ 
ting  both,  as  he  found  them  in  the  portraits  of  Knel¬ 
ler,  who  was  lefs  happy  in  what- he  fubftituted  to  ar¬ 
mour.  In  the  Kit-cat  club  he  has  poured  full  bottoms 
chiefly  over  night  gowns.  If  thofe  itreams  of  hair  were 
incommode  in  a  battle,  I  know  nothing  (he  adds)  they 
were  adapted  to  that  can  be  done  in  a  night-gown. 

Smith  compofed  two  large  volumes,  with  proofs  of  his 
own  plates,  for  which  he  afked  50k  His  fine  ft  works 
are  Duke  Schomberg  on  horfeback ;  that  duke’s  fon 
and  fucceffor  Maynhard  :  the  earls  of  Pembroke,  Dor- 
fet,  and  Albemarle  ;  three  plates  wflth  two  figures  in 
each,  of  young  perfons  or  children,  in  which  he  (hone  ; 

William  Cowper  ;  Gibbons  and  his  wife  ;  Queen  Anne  5 
the  duke  of  Gloucefter,  a  whole  length,  with  a  flower¬ 
pot  ;  a  very  curious  one  of  Queen  Mary,  in  a  high  head, 
fan,  and  gloves ;  the  earl  of  Godolphin  ;  the  duchefs  of 
Ormond,  a  whole  length,  with  a  black  ;  Sir  George 
Hooke,  &c.  There  is  a  print  by  him  of  James  II.  with, 
an  anchor,  but  no  infeription  ;  which  not  being  finifhed 
when  the  king  went  away,  is  fo  fcarce  that  it  is  fome- 
times  fold  for  above  a  guinea.  Smith  alfo  performed 
many  hiltoric  pieces;  as  the  loves  of  the  gods,  from 
Titian,  at  Blenheim,  in  ten  plates;  Venus  Handing  in  a 
(hell,  from  a  pidture  by  Corregio,  and  many  more,  of 
which  perhaps  the  moft  delicate  is  the  holy  family  with 
angels,  after  Carlo  Maratti.” 

Smith,  Dr  Adam ,  the  celebrated  author  of  the  Philofophi - 
Inquiry  into  the  Nature  and  Caufes  of  the  Wealth  of calTranf- 
Nations,  was  the  only  fon  of  Adam  Smith  comptroller  a^ii'ons  6f 
of  the  cuftoms  at  Kirkaldy,  and  of  Margaret  Douglas 
daughter  of  Mr  Douglas  of  Stratheriry.  He  was  born  Edinburgh, 
at  Kirkaldy  on  the  5th  June  1723,  a  few  months  after  voi.iii. 
the  death  of  his  father.  His  conftitution  during  his 
infancy  was  infirm  and  fickly,  and  required  all  the  care 
of  his  furviving  parent.  When  only  three  years  old  he 
was  carried  by  his  mother  to  Strathenry  on  a  vifit  to 
his  uncle  Mr  Douglas  ;  and  happening  one  day  to  be 
ambfing  himfelf  alone  at  the  door  of  the  houfe,  he  was 
ftolen  by  a  party  of  thofe  vagrants  who  in  Scotland  are 
called  tinkers .  Luckily  he  was  miffed,  immediately,  and 
the  vagrants  purfued  and'  overtaken  in  Leflie  wood  ; 
and  thus  Dr  Smith  was  preferved  to  extend  the  bounds 
of  feience,  and  reform  the  commercial  policy  of  Eu¬ 
rope. 

He  received  the  rudiments  of  his  education  in  the 
fchool  of  Kirkaldy  under  David  Miller,  a  teacher  of 
confiderable  eminence,  and  whofe  name  deferves  to  be 
recorded  on  account  of  the  great  number  of  eminent 
men  which  that  feminary  produced  while  under  his  di- 
reStion.  Dr  Smith,  even  while  at  fchool,  attracted  no¬ 
tice  by  his  paffionate  attachment  to  books,  and  by  the 
extraordinary  powers  of  his,  memory ;  while  his  friend¬ 
ly  and  generous  difpofition  gained  and  fecured  the  af¬ 
fection  of  his  fchoolfellows.  Even  then  he  was  remark¬ 
able  for  thofe  habits  which  remained  with  him  through 
life,  of  fpeaking  to  himfelf  when  alone  and  of  abfence 
in  company.  He  was  fent  in  1737  to  the  univerfity  of 
Glafgow,  where  he  remained  till  1740,  when  he  went 
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lo  Baliol  college  Oxford,  as  an  exhibitioner  on  Snell’ 
foundation.  His  favourite  purfuits  while  at  the  uni¬ 
verfity  were  mathematics  and  natural  philofophy.  Af¬ 
ter  his  removal  to  England  he  frequently  employed  him- 
felf  in  trail  Hating,  particularly  from  the  French,  with  a 
view  to  the  improvement  of  his  own  ftyle  :  a  pradlice 
which  he  often  recommended  to  all  who  wiflied  to  cul¬ 
tivate  the  art  of  composition.  It  was  probably  then  al- 
fo  that  he  applied  himfelf  with  the  greateft  care  to  the 
fludy  of  languages,  of  which,  both  ancient  and  modern, 
his  knowledge  was  uncommonly  extenfive  and  accu¬ 
rate. 

After  feven  years  refidence  at  Oxford  he  returned  to 
Kirkaldv,  and  lived  two  years  with  his  mother  without 
any  fixed  plan  for  his  future  life.  He  had  been  defin¬ 
ed  for  the  church  of  England  j  but  didiking  the  eccle- 
Hafhcal  profeffiion,  he  refolved  to  abandon  it  altogether, 
and  to  limit  his  ambitiem  to  the  profpedt  of  obtaining 
fome  of  thofe  preferments  to  which  literary  attainments 
lead  in  Scotland.  In  1748  he  fixed  his  refidence  in  E- 
dinburgh,  and  for  three  years  read  a  courfe  of  le&ures 
on  rhetoric  and  belles  lettres  under  the  patronage  of 
Lord  Karnes.  In  1751  he  was  elected  profeffor  of  lo¬ 
gic  in  the  univerfity  of  Glafgow,  and  the  year  follow¬ 
ing  was  removed  to  the  profefibrfhip  of  moral  phi¬ 
lofophy,  vacant  by  the  death  of  Mr  Thomas  Cragie, 
the  immediate  fucceffior  of  Dr  Hutchefon.  In  this  fi- 
tuation  he  remained  13  years,  a  period  he  ufed  frequent¬ 
ly  to  look  back  to  ss  the  mod  ufeful  part  of  his  life. 
His  le&ures  on  moral  philofophy  were  divided  into  four 
parts :  The  firft  contained  natural  theology  •  in  which 
he  confide  red  the  proofs  of  the  being  and  attributes  of 
God,  and  thofe  truths  on  which  religion  is  founded  : 
the  fecond  comprehended  ethics,  finally  fo  called,  and 
confided  chiefly  of  thofe  do&rines  which  he  afterwards 
publifhed  in  his  theory  of  moral  fentiments  :  in  the 
third  part  he  treated  more  at  length  of  that  part  of  mo¬ 
rality  called  jujlice ;  and  which,  being  fufceptible  of 
precife  and  accurate  rules,  is  for  that  reafon  capable  of 
a  full  and  accurate  explanation  :  in  the  lad  part  of  his 
leftures  he  examined  thofe  political  regulations  which 
are  founded,  not  upon  the  principle  of  judice,  but  of 
expediency  5  and  which  are  calculated  to  increafe  the 
riches,  the  power,  and  the  profperity  of  a  date.  Un¬ 
der  this  view  he  conddered  the  political  inditutions  re¬ 
lating  to  commerce,  to  finances,  to  ecelefiadical  and 
military  governments  :  this  contained  the  fubdance  of 
bis  Wealth  of  Nations .  In  delivering  bis  le&ures  he 
truded  almod  entirely  to  extemporary  elocution  :  his 
manner  was  plain  and  unaffe&ed,  and  he  never  failed  to 
intered  his  hearers.  His  reputation  foon  rofe  very  high, 
and  many  dudents  reforted  to  the  univerfity  merely  up¬ 
on  his  account. 

When  his  acquaintance  with  Mr  Hume  fird  com¬ 
menced  is  uncertain  5  but  it  had  ripened  into  frienudiip 
before  the  year  1752. 

In  1759  he  publifhed  his  Theory  of  Moral  Senti¬ 
ments  ;  a  work  which  defervedly  extended  his  reputa¬ 
tion  :  for,  though  feveral  of  its  conclufions  be  ill- 
founded,  it  mud  be  allowed  by  all  to  be  a  fingular  ef¬ 
fort  of  invention,  ingenuity,  and  fuhtilty.  Befuies,  it 
contains  a  great  mixture  of  important  truth  ;  and, 
though  the  author  has  fometimes  been  milled,  he  has  had 
the  merit  of  directing  the  attention  of  philofophers  to  a 
view  of  human  nature,  which  had  formerly  in  a  great 
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meafure  efenped  their  notice.  It  abounds  everywhere  Smith, 
with  the  pured  and  mod  elevated  maxims  concerning 
the  pra£lical  conduct  of  life  j  and  when  the  fubjedl  of 
Lis  work  leads  him  to  addrefs  the  imagination  and  the 
heart,  the  variety  and  felicity  of  his  iliudrations,  the 
richnefs  and  duency  ot  his  eloquence,  and  the  fkill  with 
which  he  wins  the  attention  and  commands  the  padions 
of  his  readers,  leave  him  among  our  Britifh  rnoralids 
without  a  rival. 

.  Towards  the  end  of  1 763  Dr  Smith  received  an  in- 
\itation  irom  IVIr  Charles  I  ownfend  to  accompany  the 
duke  of  Buccleugh  on  his  travels  5  and  the  liberal 
terms  in  which  this  propofal  was  made  induced  him  to 
refign  his  office  at  Glafgow.  He  joined  the  duke  of 
Buccleugh  at  London  early  in  the  year  1764,  and  fet 
out  with  him  for  the  continent  in  the  month  of  March 
following.  After  a  day  of  about  ten  days  at  Paris, 
they  proceeded  to  Thouloufe,  where  they  fixed  their 
refidence  for  about  18  months  ;  thence  they  went 
by  a  pretty  extenfive  route  through  the  fouth  of  France 
to  Geneva,  where  they  palled  two  months.  About 
Chridmas  1765  they  returned  to  Paris,  and  remained 
there  till  October  following.  The  fociety  in  which 
Dr  Smith  palled  thefe  ten  months  may  be  conceived  in 
con feq uence  of  the  recommendation  of  Mr  Hume.  Tur¬ 
got,  yuefnai,  Necker,  d’Alembert,  Helvetius,  Mar- 
montel,  Madame  Riccoboni,  were  among  the  number 
of  his  acquaintances ;  and  fome  of  them  he  continued 
ever  after  to  reckon  among  the  number  of  his  friends. 

In  October  1766  the  duke  of  Buccleugh  returned  to 
England. 

>  Hr  Smith  fpent  the  next  ten  years  of  his  life  with 
his  mother  at  Kirkaldy,  occupied  habitually  in  intenfe 
dudyf  but  unbending  his  mind  at  times  in  the  company 
of  fome  of  his  old  fchoolfellows,  who  dill  continued  to 
refide  near  the  place  of  their  birth.  In  1776  he  pub- 
lilhed  his  Inquiry  into  the  Nature  and  Caufes  of  the  Wealth 
of  Nations ;  a  book  fo  univerfally  known,  that  any  pa¬ 
negyric  on  it  would  be  ufelefs.  The  variety,  impor¬ 
tance,  and  (may  we  not  add)  novelty,  of  the  informa¬ 
tion  which  it  contains }  the  Ikill  and  comprehenfivenefs 
of  mind  difplayed  in  the  arrangement  j  the  admirable 
iliudrations  with  which  it  abounds  j  together  with  a 
plainnefs  and  perfpicuity  which  makes  it  intellible  to  all 
— render  it  unquedionably  the  mod  perfedl  work  which 
has  yet  appeared  on  the  general  principles  of  any  branch 
of  legidation. 

He  fpent  the  next  two  years  of  his  life  in  London, 
where  he  enjoyed  the  fociety  of  fome  of  the  mod  emi¬ 
nent  men  of  the  age  :  but  he  removed  to  Edinburgh  in 
1778,  in  confequence  of  having  been  appointed,  at  the 
requed  of  the  duke  of  Buccleugh,  one  of  the  commif- 
fioners  of  the  cudoms  in  Scotland.  Here  he  fpent  the 
lad  twelve  years  of  his  life  in  an  affluence  which  was 
more  than  equal  to  all  his  wants.  But  his  dudies  feem- 
ed  entirely  fufpended  till  the  infirmities  of  old  age  re¬ 
minded  him,  when  it  was  too  late,  of  what  he  yet  owed 
to  the  public  and  to  bis  own  fame.  The  principal  mate¬ 
rials  of  the  works  which  he  had  announced  had  long 
ago  been  pollened,  and  little  probably  was  wanting  but 
a  few  years  of  health  and  retirement  to  complete  them. 

The  death  of  his  mother,  who  had  accompanied  him  to 
Edinburgh  in  1784,  together  with  that  of  his  cQufin 
Mifs  Douglas  in  1788,  contributed  to  frudrate  thefe 
proje&s.  They  had  been  the  obje&s  of  his  affedion 
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for  more  than  60  years,  and  In  their  fociety  he  had  en¬ 
joyed  from  his  infancy  all  that  he  ever  knew  of  the  en¬ 
dearments  of  a  family.  He  was  now  alone  and  help- 
Jefs;  and  though  he  bore  his  lofs  with  equanimity,  and 
regained  apparently  his  former  cheerfulnefs,  yet  his 
health  and  ilrength  gradually  declined  till  the  period 
of  his  death,.  which  happened  in  July  1790.  Some 
days  before  his  death  he  ordered  all  his  papers  to  be 
burnt  except  a  few  eflays,  which  have  fince  been  nub- 
lilhed. 

Of  the  originality  and  comprehenfivenefs  of  his  views ; 
the  extent,  the  variety,  and  the  corrednefs  of  his  infor¬ 
mation  j  the  inexhauftible  fertility  of  his  invention — he 
has  left  behind  him  lading  monuments.  To  his  private 
worth,  the  moil:  certain  of  all  teftimonies  may  be  found 
in  that  confidence,  refped,  and  attachment,  which  fol¬ 
lowed  him  through  all  the  various  relations  of  life.  He 
was  habitually  abfent  in  converfation,  and  was  apt 
when  he  fpoke  to  deliver  his  ideas  in  the  form  of  a  lec¬ 
ture.  He  was  rarely  known  to  ftart  a  new  topic  him- 
felf,  or  to  appear  unprepared  upon  thofe  topics  that  were 
introduced  by  others.  In  his  external  form  and  appear¬ 
ance  there  was  nothing  uncommon.  When  perfe&ly  at 
eafe,  and  when  warmed  with  converfation,  his  geftures 
were  animated  and  not  ungraceful }  and  in  the  fociety 
of  thofe  he  loved,  his  features  were  often  brightened  by 
a  fmile  of  inexprefifible  benignity.  In  the  company  of 
Grangers,  his  tendency  to  abfence,  and  perhaps  Hill  more 
his  confcioufnefs  of  that  tendency,  rendered  his  manners 
fomewhat  embarrafied  ;  an  dfed  which  was  probably 
not  a  little  heightened  by  thofe  fpeculative  ideas  of  pro¬ 
priety  which  his  reclufe  habits  tended  at  once  to  per¬ 
fect  in  his  conception,  and  to  diminhh  liis  power  of  re¬ 
alizing. 

SMITHIA,  a  genus  of  plants  belonging  to  the  dia- 
delphici  clafs  ;  and  in  the  natural  method  ranking  under 
the  32 d  order,  Papilionacece .  See  Botany  Index. 

SM11HERY,  a  finith’s  (hop  j  alto  the  art  of  a  fmith, 
by  which  iron  is  wrought  into  any  lhape  by  means  of 
fire,  hammering,  filing,  Sic. 

SMI  TING- line,  in  a  Ihip,  is  a  fm  all  rope  fafiened 
to  the  mizen-yard  arm,  below  at  the  deck,  and  is  always 
fulled  up  with  the  mizen-fail,  even  to  the  upper  end 
of  the  yard,  and  thence  it  comes  down  to  the  poop. 

Its  ufe  is  to  Ioo^e  the  mizen-fail  without  finking  down 
the  yard,  which  is  eafily  done,  hecaufe  the  mizen-fail  is 
furled  up  only  with  rope-yarns  ;  and  therefore  when 
this  rope  is  pulled  hard,  it  breaks  ail  the  rope-varns 
and  fo  the  fail  falls  down  of  itfelf.  The  Tailor’s  phrafe  is’ 
fmte  the  mi%en  (whence  this  rope  takes  its  name),  that 
is,  hale  by  this  rope  that  the  fail  may  fall  down. 

.  SMOKE,  a  denfe  elaftic  vapour,  arifing  from  burn¬ 
ing  bodies.  As  this  vapour  is  extremely  dilagreeable 
to  the  fenfes,  and  often  prejudicial  to  the  health,  man¬ 
kind  have  fallen  upon  feveral  contrivances  to  enjoy  the 
benefit  of  fire;  without  being  annoyed  by  fmoke.  The 
molt  umverfal  of  thefe  contrivances  is  a  tube  leadincr 
Irom  the  chamber  in  which  the  fire  is  kindled  to  the 

t0j*  j-r6  brU1!d.in£’  tllrough  which  ti  e  fmoke  afeends, 

•and  „  difperfed  into  the  atmofphere.  Thefe  tubes  are 
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knowledge  of  the  manner  in  which  chimneys  ought  to  Smoke. 

be  built,  we  can  hardly  perform  a  more  acceptable  fer-  1 - S'— — > 

vice  to  the  public  than  to  point  out  the  manner  in 
which  they  ought  to  be  confiru&ed,  fo  as  to  carry  off 
the  fmoke  entirely  *,  as  well  as  to  explain  the  caufes 
from  which  the  defers  fo  often  complained  of  generally 
proceed,  and  the  method  of  removing  them. 

Thofe  who  would  be  acquainted  with  this  fubjeft,  T™nfac-  ^ 
fliould  begin  by  considering  on  what  principle  fmoke  tlJns  °f 
afeends  in  any  chimney.  At  firft  many  are  apt  to  think  Philofophi - 
that  fmoke  is  in  its  nature,  and  of  itfelf,  fpecifically  cal  Society* 
lighter  than  air,  and  rifes  in  it  for  the  fame  reafon  that 
cork  rifes  in  water.  Thefe  fee  no  caufe  why  fmoke 
fliould  not  rife  in  the  chimney  though  the  room  be  ever 
fo  dole.  Others  think  there  is  a  power  in  chimneys  to 
draw  *  up  the  fmoke,  and  that  there  are  different  forms 
of  chimneys  which  afford  more  or  lefs  of  this  power. 

1  hefe  amufe  themfehre$  with  fearching  for  the  belt  form. 

3.  he  equal  dimenfions  of  a  funnel  in  its  whole  length  is 
not  thought  artificial  enough,  and  it  is  made,  for  fancied 
reafons,  fometimes  tapering  and  narrowing  from  below 
upwards,  and  fometimes  the  contrary,  &c.  &c.  A 
fimple  experiment  or  two  may  ferve  to  give  more  cor- 
re£t  ideas.  Having  lighted  a  pipe  of  tobacco,  plunge  the 
ftem  to  the  bottom  of  a  decanter  half  filled  wTith  cold 
water  ;  then  putting  a  rag  over  the  bowl,  blow  through 
it,  and  make  the  fmoke  defeend  in  the  fiem  of  the  pipe, 
from  the  end  of  which  it  will  rife  in  bubbles  through' 
the  water  ;  and  being  thus  cooled,  will  not  afterwards 
rife  to  jro  out  through  the  neck  of  the  decanter,  but  re- 


-and 

*  j  iitic  iuucs  are 

called  chimneys;  which,  when  confiru&ed  in  a  proper 
manner,  carry  off  the  fmoke  entirely  ;  but,  when  im¬ 
properly  continued,  they  carry  off  the  fmoke  imper- 
ethy,  to  the  great  annoyance  of  the  inhabitants.  As 
our  maions  at  prefent  feem  to  have  a  very  imperfeft 


main  fpreading  itfelf  and  refiing  on  the  furface  of  the 
water.  This  fhows  that  fmoke  is  really  heavier  than 
air,  and  that  it  is  carried  upwards  cnly  when  attached 
to  or  afted  upon  by  air  that  is  heated,  and  thereby  ra¬ 
refied.  and  rendered  fpecifically  lighter  than  the  air  in 
its  neighbourhood. 

Smoke  being  rarely  feen  but  in  company  with  heat¬ 
ed  air,  and  its  upward  motion  being  vifible,  though  that 
of  the  rarefied  air  that  drives  it  is  not  fo,  has  naturally 
given  rife  to  the  error.  It  is  now  well  known  that  air 
is  a  fluid  which  has  weight  as  well  as  others,  though 
about  800  times  lighter  than  water  5  that  heat  makes 
the  particles  of  air  recede  from  each  other,  and  take  up 
more  fpace,  fo  that  the  fame  -weight  of  air  heated  will 
have  more  bulk  than  equal  weights  of  cold  air  which 
may  furround.it,  and  in  that  cafe  mull  rife,  being  forced 
upwards  by  fuch  colder  and  heavier  air,  which  prefies 
to^get  under  it  and  take  its  place.  That  air  is  fo  ra¬ 
refied  or  expanded  by  heat,  may  be  proved  1o  their  com- 
prehenfion  by  a!  lank  blown  bladder,  which  laid  before 
a  fire,  will  foon  fwell,  grow  tight,  and  burfi. 

Another  experiment  may  be  to  take  a  glafs  tube 
about  an  inch  in  diameter,  and  12  inches  long,  open  at  pjat 
both  ends,  and  fixed  upright  on  legs  fo  that  it  need  not  ccccxcvir* 
be  handled,  for  the  hands  might  warm  it.  At  the  end 
of  a  quill  fallen  fitfe  or  fix  inches  of  the  finefl  light  fila¬ 
ment  of  lilk,  fo  that  it  may  be  held  either  above  the 
upper  end  of  the  tube  or  under  the  lower  end,  your 
warm  hand  being  at  a  diflance  by  the  length  of  the 
quill.  .  If  there  were  any  motion  of  air  through  the 
tube,  it  would  manife-ft  itfelf  by  its  effe&  on  the  filk  y 
but  if  the  tube  and  the  air  in  it  are  of  the  fame  tempe¬ 
rature  with  the  furrounding  air,  there  will  be  no  fuch 
motion,  whatever  may  be  the  form  of  the  tube,  whether 
crooked  or  firaight,  narrow  below  and  widening  up- 

.warefe. 
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Stticke.  wards,  or  the  contrary,  the  air  in  it  will  be  quiefcent. 
Warm  the  tube,  and  you  will  find  as  long  as  it  continues 
warm,  a  conftant  current  of  air  entering  below  and  pal¬ 
ling  up  through  it  till  difcharged  at  the  top  j  becaufe 
the  warmth  of  the  tube  being  communicated  to  the  air 
it  contains,  rarefies  that  air,  and  makes  it  lighter  than 
the  air  without }  which  therefore  preffes  in  below,  forces 
it  upwards,  follows  and  takes  its  place,  and  is  rarefied 
in  its  turn.  And,  without  warming  the  tube,  if  you 
hold  under  it  a  knob  of  hot  iron,  the  air  thereby  heat¬ 
ed  will  rife  and  fill  the  tube,  going  out  at  its  top  ;  and 
this  motion  in  the  tube  will  continue  as  long  as  the 
knob  remains  hot,  becaufe  the  air  entering  the  tube  be¬ 
low,  is  heated  and  rarefied  by  palling  near  and  over  that 
knob. 

That  this  motion  is  produced  merely  by  the  difference 
of  fpecific  gravity  between  the  fluid  within  and  that 
without  the  tube,  and  not  by  any  fancied  form  of  the 
tube  itfelf,  may  appear  by  plunging  it  into  water  con¬ 
tained  in  a  glafs  jar  a  foot  deep,  through  which  fuch 
motion  might  be  feen.  The  water  within  and  without 
the  tube  being  of  the  fame  fpecific  gravity,  balance 
each  other,  and  both  remain  at  red.  Eut  take  out  the 
tube,  flop  its  bottom  with  a  finger,  and  fill  it  with  olive 
oil,  which  is  lighter  than  water  j  then  flopping  the 
top,  place  it  as  before,  its  lower  end  under  water,  its 
top  a  very  little  above.  As  long  as  you  keep  the  bot¬ 
tom  flopped  the  fluids  remain  at  reft  }  but  the  moment 
it  is  unflopt,  the  heavier  enters  below,  forces  up  the 
lighter,  and  takes  its  place  :  and  the  motion  then 
ceafes,  merely  becaufe  the  new  fluid  cannot  be  fuccef- 
fively  made  lighter,  as  air  may  be  by  a  warm  tube. 

In  fa£l,  no  form  of  the  funnel  of  a  chimney  has  any 
fhare  in  its  operation  or  effe£l  refpe6ling  fmoke  except 
its  height.  The  longer  the  funnel,  if  ere£l,  the  greater 
its  force  wrhen  filled  with  heated  and  rarefied  air  to 
draw  in  below  and  drive  up  the  fmoke,  if  one  may,  in 
compliance  with  cuftom,  ufe  the  expreffion  draw ,  wThen 
in  fa£l  it  is  the  fuperior  weight  of  the  furrounding  at- 
mofphere  that  preffed  to  enter  the  funnel  below,  and  fo 
drives  up  before  it  the  lmoke  and  warm  air  it  meets 
with  in  its  paffage. 

What  is  it  then  xvhich  makes  a  fmoky  chimney,  that 
is,  a  chimney  wThich,  inflead  of  conveying  up  all  the 
fmoke,  difeharges  a  part  of  it  into  the  room,  offending 
the  eyes  and  damaging  the  furniture  ? 

The  caufes  of  this  effe£l  may  be  reduced  to  nine,  dif¬ 
fering  from  each  other,  and  therefore  requiring  different 
remedies. 

Smohy  chimneys  in  a  new  houfe  are  fuch  frequently 


from  mere  want  of  air .  The  workmanfhip  of  the  rooms 
being  all  good,  and  juft  out  of  the  workman’s  hands,  the 
joints  of  the  boards  of  the  flooring,  and  of  the  pannels 
of  wTainfcotting,  are  all  true  and  tight  $  the  more  fo  as 
the  walls,  perhaps  not  yet  thoroughly  dry,  preferve  a 
dampnefs  in  the  air  of  the  room  which  keeps  the  wood¬ 
work  fwelled  and  clofe.  The  doors  and  the  fafhes  too, 
being  worked  with  truth,  fhut  with  exa£lnefs,  fo  that 
the  room  is  as  tight  as  a  fnuff-box,  no  paffage  being 
left  open  for  air  to  enter  except  the  key-hole,  and  even 
that  is  fometimes  covered  by  a  little  dropping  fhutter. 
Now  if  fmoke  cannot  rife  but  as  connected  with  rare¬ 
fied  air,  and  a  column  of  fuch  air,  fuppofe  it  filling  the 
funnel,  cannot  rife  unlefs  other  air  be  admitted  to  fup- 
ply  its  place j  and  if  therefore  no  current  of  air  enter 
,  3 
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the  opening  of  the  chimney — there  is  nothing  to  prevent 
the  fmoke  from  coming  out  into  the  room.  If  the  motion 
upwards  of  the  air  in  a  chimney  that  is  freely  fupplied 
be  obferved  by  the  riling  of  the  fmoke  or  a  feather  in 
it,  and  it  be  confidered  that  in  the  time  fuch  feather 
takes  in  lifting  from  the  fire  to  the  top  of  the  chimney, 
a  column  of  air  equal  to  the  content  of  the  funnel  mull 
be  difcharged,  and  an  equal  quantity  fupplied  from  the 
room  below,  it  will  appear  abfolutely  impoftible  that 
this  operation  fhould  go  on  if  the  tight  room  is  kept 
fhut ;  for  were  there  any  force  capable  of  drawing  con- 
flantly  fo  much  air  out  of  it,  it  mull  foon  be  exhaufted 
like  the  receiver  of  an  air-pump,  and  no  animal  could 
live  in  it.  Thofe  therefore  who  flop  every  crevice  in  a 
room  to  prevent  the  admiflion  of  frefh  air,  andyetwmuld 
have  their  chimney  carry  up  the  fmoke,  require  incon- 
fiftencies,  and  expedl  impoffibilities.  Yet  under  this  fi- 
tuation  it  is  not  uncommon  to  fee  the  owner  of  a  new 
houfe  in  defpair,  and  ready  to  fell  it  for  much  lefs  than 
it  coft  •  conceiving  it  uninhabitable  becaufe  not  a  chim¬ 
ney  in  any  one  of  its  rooms  will  carry  off  the  fmoke 
unlefs  a  door  or  window  be  left  open.  Much  ex¬ 
pence  has  alfo  been  made  to  alter  and  amend  new  chim¬ 
neys  which  had  really  no  fault :  in  one  houfe  particu¬ 
larly  which  Dr  Franklin  knew  that  belonged  to  a  no¬ 
bleman  in  Weftminfter,  that  expence  amounted  to  no 
lefs  than  300I.  after  his  houfe  had  been,  as  he  thought, 
finilhed  and  all  charges  paid.  And  after  all,  feveral  of 
the  alterations  were  ineffe6lual,  for  want  of  underfland- 
ing  the  true  principles. 

Remedies .  When  you  find  on  trial  that  opening  the 
door  or  a  window  enables  the  chimney  to  carry  up  all 
the  fmoke,  you  may  be  fure  that  wTant  of  air  from  with¬ 
out  was  the  caufe  of  its  fmoking.  “  I  fay  from  with - 
out  (adds  Dr  Franklin),  to  guard  you  againft  a  com¬ 
mon  miftake  of  thofe  who  may  tell  you  the  room  is 
large,  contains  abundance  of  air  fufficient  to  fupply  any 
chimney,  and  therefore  it  cannot  be  that  the  chimney 
wants  air.  Thefe  reafoners  are  ignorant  that  the  large- 
nefs  of  a  room,  if  tight,  is  in  this  cafe  of  fmall  import¬ 
ance,  fince  it  cannot  part  with  a  chimneyfull  of  its  air 
without  occafioning  fo  much  vacuum )  wdiich  it  requires 
a  great  force  to  effe£l,  and  could  not  be  borne  if  ef- 
fefted.” 

It  appearing  plainly  then,  that  fome  of  the  outward 
air  muft  be  admitted,  the  queftion  will  be,  how  much  is 
abfolutely  neceffary  ?  for  you  w^ould  avoid  admitting 
more,  as  being  contrary  to  one  of  your  intentions  in 
having  a  fire,  viz.  that  of  warming  your  room.  To 
difeover  this  quantity,  fhut  the  door  gradually  while  a 
middling  fire  is  burning,  till  you  find  that  before  it  is 
quite  {hut  the  fmoke  begins  to  come  out  into  the  room  j 
then  open  it  a  little  till  you  perceive  the  fmoke  comes 
out  no  longer.  There  hold  the  door,  and  obferve  the 
width  of  the  open  crevice  between  the  edge  of  the  door 
and  the  rabbet  it  fhould  fhut  into.  Suppofe  the  di- 
flance  to  be  half  an  inch,  and  the  door  eight  feet  high  5 
you  find  thence  that  your  room  requires  an  entrance 
for  air  equal  in  area  to  96  half  inches,  or  48  fquare 
inches,  or  a  paffage  of  6  inches  by  8.  This,  however, 
is  a  large  fuppofition  j  there  being  few  chimneys  that, 
having  a  moderate  opening  and  a  tolerable  height  of 
funnel,  will  not  be  fatisfied  with  fuch  a  crevice  of  a 
quarter  of  an  inch  :  Dr  Franklin  found  a  fquare  of  6 
by  6t  or  3 6  fquare  inches,  to  be  pretty  good  medium 

that 
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Smoke,  that  will  ferve  for  moft  chimneys.  High  funnels  with 
“ "V—— fmall  and  low  openings  may  indeed  be  fupplied  through 
a  lefs  fpace  3  becaufe,  for  reafons  that  will  appear  here¬ 
after,  the  force  of  levity,  if  one  may  fo  fpeak,  being 
greater  in  fuch  funnels,  the  cool  air  enters  the  room 
with  greater  velocity,  and  confequently  more  enters  in 
the  famey  time.  This,  however,  has  its  limits  3  for  ex¬ 
perience  ffiows,  that  no  increafed  velocity  fo  occafioned 
lias  made  the  admiffion  of  air  through  the  key-hole 
equal  in  quantity  to  that  through  an  open  door,  though 
through  the  door  the  current  moves  flowly,  and  through 
the  key-hole  with  great  rapidity. 

It  remains  then  to  be  confidered,  how  and  where 
this  neceflary  quantity  of  air  from  without  is  to  be  ad¬ 
mitted  fo  as  to  be  leait  inconvenient  :  for  if  at  the  door, 
left  fo  much  open,  the  air  thence  proceeds  dire£lly  to 
the  chimney,  and  in  its  way  comes  cold  to  your  back 
and  heels  as  you  lit  before  your  fire.  If  you  keep  the 
door  fhut,  and  raife  a  little  the  faffi  of  your  window, 
you  feel  the  fame  inconvenience.  Various  have  been 
the  contrivances  to  avoid  this  3  fuch  as  bringing  in  frcfli 
air  through  pipes  in  the  jams  of  the  chimney,  which 
pointing  upwards  fhould  blow  the  fmoke  up  the  funnel  3 
opening  paflages  into  the  funnel  above,  to  let  in  air  for 
the  fame  purpofe.  But  thefe  produce  an  efte&  con¬ 
trary  to  that  intended  :  for  as  it  is  the  conftant  current 
of  air  pafling  from  the  room  through  the  opening  of 
the  chimney  into  the  funnel  which  prevents  the  fmoke 
from  coming  out  into  the  room,  if  you  fupply  the  funnel 
by  other  means  or  in  other  ways  with  the  air  which  it 
wants,  and  efpecially  if  that  air  be  cold,  you  diminilh  the 
force  of  that  current,  and  the  fmoke  in  its  efforts  to  en¬ 
ter  the  room  finds  lefs  refiftance. 

The  wanted  air  muff  then  indifpenfably  be  admitted 
into  the  room,  to  fupply  what  goes  off  through  the 
opening  of  the  chimney.  M.  Gauger,  a  very  ingenious 
and  intelligent  French  writer  on  the  fubjeft,  propofes 
with  judgement  to  admit  it  above  the  opening  of  the 
chimney ;  and  to  prevent  inconvenience  from  its  cold- 
nefs,  he  dire&s  that  it  may  be  fo  made,  that  it  ffiall 
pafs  in  its  entrance  through  winding  cavities  made  be¬ 
hind  the  iron  back  and  fides  of  the  fire-place,  and  un* 
der  the  iron  hearth-plate  3  in  which  cavities  it  will  be 
warmed,  and  even  heated,  fo  as  to  contribute  much,  in¬ 
stead  of  cooling,  to  the  warming  of  the  room.  This 
invention  is  excellent  in  itfelf,  and  may  be  ufed  with 
advantage  in  building  new  houfes ;  becaufe  the  chim¬ 
neys  may  then  be  fo  difpofed  as  to  admit  conveniently 
the  cold  air  to  enter  fuch  paflages  :  but  in  houfes  built 
without  ftrh  views,  the  chimneys  are  often  fo  lituated 
as  not  to  afford  that  convenience  without  great  and  ex- 
penfive  alterations.  Eafy  and  cheap  methods,  though 
not  quite  fo  perfeft  in  themfelves,  are  of  more  general 
utility  3  and  fuch  are  the  following. 

In  all  rooms  where  there  is  a  fire,  the  body  of  air 
warmed  and  rarefied  before  the  chimney  is  continually 
changing  place,  and  making  room  for  other  air  that  is 
to  be  wanned  in  its  turn.  Part  of  it  enters  and  goes 
up  the  chimney,  and  the  reft  rifes  and  takes  place  near 
the  ceiling.  If  the  room  be  lofty,  that  warm  air  re¬ 
mains  above  our  heads  as  long  as  it  continues  warm, 
and  we  are  little  benefited  by  it,  becaufe  it  does  not 
defeend  till  it  is  cooler.  Few  can  imagine  the  difference 
of  climate  between  the  upper  and  lower  parts  of  fuch  a 
room,  who  have  not  tried  it  by  the  thermometer,  or  by 
Voi*.  XIX.  Part  II.  J 
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going  up  a  ladder  till  their  heads  are  near  the  celling. 
It  is  then  among  this  warm  air  that  the  wanted  quail-  v“ 
tity  of  outward  air  is  belt  admitted,  with  which  being 
mixed,  its  coldnefs  is  abated,  and  its  inconvenience  di~ 
minifhed  fo  as  to  become  fcarce  obfervable.  This  may 
be  eafrly  done  by  drawing  down  about  an  inch  the  upper 
fafh  of  a  window  3  or,  if  not  moveable,  by  cutting  fuch 
a  crevice  through  its  frame  3  in  both  which  cafes  it  will 
be  well  to  place  a  thin  fhelf  of  the  length  to  conceal 
the  opening,  and  floping  upwards,  to  diied  the  entering 
air  horizontally  along  and  under  the  ceiling.  In  fome 
houfes  the  air  may  be  admitted  by  fuch  a  crevice  made 
in  the  wainfeot,  cornice,  or  plaftering,  near  the  ceiling 
and  over  the  opening  of  the  chimney.  This,  if  pra&i- 
cable,  is  to  be  chofen,  becaufe  the  entering  cold  air 
will  there  meet  with  the  warmeft  rifing  air  from  before 
the  fire,  and  be  fooneft  tempered  by  the  mixture.  The 
fame  kind  of  fhelf  fhould  alfo  be  placed  here.  Another  Fi 
way,  and  not  a  very  difficult  one,  is  to  take  out  an  up¬ 
per  pane  of  glafs  in  one  of  your  Taffies,  fet  it  in  a  tin 
frame,,  giving  it  two  fpringing  angular  fides,  and  then 
replacing  it,  with  hinges  below  on  which  it  may  be 
turned  to  open  more  or  lefs  above.  It  will  then  have 
the  appearance  of  an  internal  fkyUight.  By  drawing 
this  pane  in,  more  or  lefs,  you  may  admit  what  air  you 
find  neceflary.  Its  pofition  will  naturally  throw  that 
air  up  and  along  the  ceiling.  This  is  what  is  called  in 
France  a  Was  ijl  das  $  As  this  is  a  German  queflion, 
the  invention  is  probably  of  that  nation,  and  takes  its 
name  from  the  frequent  afking  of  that  queftion  when  it 
firft  appeared*  In  England  fome  have  of  late  years  cut 
a  round  hole  about  five  inches  diameter  in  a  pane  of  the 
faffi  and  placed  againft  it  a  circular  plate  of  tin  hung  on 
an  axis,  and  cut  into  vanes  3  which,  being  feparatelv 
bent  a  little  obliquely,  are  a&ed  upon  by  the  entering 
air,  fo  as  to  force  the  plate  continually  round  like  the 
vanes  of  a  windmill.  This  admits  the  outward  air, 
and  by  the  continual  whirling  of  the  vanes,  does  it* 
fome  degree  difperfe  it.  The  noife  only  is  a  little  incon¬ 
venient. 

2.  A  fecond  caufe  of  the  fmoking  of  chimneys  is, 
their  openings  in  the  room  being  too  laige ;  that  is,  too 
wide,  too  high,  or  both.  Architeas  in  general  have  no 
other  ideas  of  proportion  in  the  opening  of  a  chimnev 
than  what  relate  to  fymmetry  and  beauty  refpeaing  the 
dimenfions  of  the  room  3  while  its  true  proportion  re¬ 
fpeaing  its  funaion  and  utility  depends  on  quite  other 
principles  3  and  they  might  as  properly  proportion  the 
ftep  in  a  ftaircafe  to  the  height  of  the  ftory,  inftead  of 
the  natural  elevation  of  men’s  legs  in  mounting.  The 
proportion  then  to  be  regarded,  is  what  relates  to  the 
height  of  the  funnel.  For  as  the  funnels  in  the  different 
ftories  of  a  houfe  are  neceflarily  of  different  heights  or 
lengths,  that  from  the  loweft  floor  being  the  higheft  or 
longeft,  and  thofe  of  the  other  floors  ffiorter  and  ffiorter, 
till  we  come  to  thofe  in  the  garrets,  which  are  of  courfe 
the  ffiorteft  3  and  the  force  of  draft  being,  as  already 
faid,  in  proportion  to  the  height  of  funnel  filled  with  ra¬ 
refied  air,  and  a  current  of  air  from  the  room  into  the 
chimney,  fufficient  to  fill  the  opening,  being  neceflary 
to  oppofe  and  prevent  the  fmoke  from  coming  out  into 
the  room  3  it  follows,  that  the  openings  of  the  longeft 
funnels  may  be  larger,  and  that  thofe  of  the  Ihorter  fun¬ 
nels  fhould  be  fmaller.  For  if  there  be  a  large  opening 
to  a  chimney  that  does  not  draw  ftrongly,  the  funnel 
3  G-  may 
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^  may  happen  to  be  furnifhed  with  the  air  which  it  de¬ 
mands  by  a  partial  current  entering  on  one  fide  of  the 
opening,  and  leaving  the  other  fide  free  of  any  oppofing 
current,  may  permit  the  fmoke  to  iffue  there  into  the 
room.  Much  too  of  the  force  of  draft  in  a  funnel  de¬ 
pends  on  the  degree  of  rarefaction  in  the  air  it  contains, 
and  that  depends  on  the  nearnefs  to  the  fire  of  its  paf- 
fage  in  entering  the  funnel.  If  it  can  enter  far  from 
the  tire  on  each  fide,  or  far  above  the  fire,  in  a  wide  or 
high  opening,  it  receives  little  heat  in  palling  by  the 
fire,  and  the.  contents  of  the  funnel  are  by  thofe  means 
lefs  different  in  levity  from  the  furrounding  atmofphere, 
and  its  force  in  drawing  confequently  weaker.  Hence 
if  too  large  an  opening  be  given  to  chimneys  in  upper 
rooms,  thofe  rooms  will  be  fmoky  :  On  the  other  hand, 
if  too  fmall  openings  be  given  to  chimneys  in  the 
lower  rooms,  the  entering  air  operating  too  dire&ly  and 
violently  on  the  fire,  and  afterwards  ftrengthening  the 
draft  as  it  afcends  the  funnel,  will  confume  the  fuel  too 
rapidly. 

Remedy .  As  different  circumftances  frequently  mix 
themfelves  in  thefe  matters,  it  is  difficult  to  give  precife 
dimenfions  for  the  openings  of  all  chimneys.  Our  fa¬ 
thers  made  them  generally  much  too  large  :  we  have 
leffened  them  ;  but  they  are  often  ftill  of  greater  dimen¬ 
fions  than  they  fhould  be,  the  human  eye  not  being  ea- 
fily  reconciled  to  fudden  and  great  changes.  If  you  fu- 
fpe£  that  your  chimney  fmokes  from  the  too  great  di- 
menfion  of  its  opening,  contrad  it  by  placing  moveable 
boards  fo  as  to  lower  and  narrow  it  gradually  till  you 
find  the  fmoke  no  longer  ilfues  into  the  room.  The  pro¬ 
portion  fo  found  will  be  that  which  is  proper  for  that 
chimney,  and  you  may  employ  the  bricklayer  or  mafon 
to  reduce  it  accordingly.  However,  as  in  building  new 
houfes  fomething  muft  be  fometimes  hazarded,  Dr 
Franklin  propofes  to  make  the  openings  in  the  lower 
rooms  about  30  inches  fquare  and  18  deep,  and  thofe  in 
the  upper  only  18  inches  fquare  and  not  quite  fo  deep  ; 
the  intermediate  ones  diminifhing  in  proportion  as  the 
height  of  the  funnel  is  diminiflied.  In  the  larger  open¬ 
ings,  billets  of  two  feet  long,  or  half  the  common  length 
ofcordwood,  maybe  burnt  conveniently  j  and  for  the 
fmaller,  fuch  wood  may  be  fawed  into  thirds.  Where 
coals  are  the  fuel,  the  grates  will  be  proportioned  to  the 
openings.  The  fame  depth  is  nearly  neceffary  to  all, 
the  funnels  being  all  made  of  a  fize  proper  to  admit  a 
chimney-fweeper.  If  in  large  and  elegant  rooms  cuf- 
tom  or  fancy  fhould  require  the  appearance  of  a  larger 
chimney,  it  may  be  formed  of  expenfive  marginal  deco¬ 
rations,  in  marble,  &c.  But  in  time  perhaps,  that 
which  is  fitteft  in  the  nature  of  things  may  come  to  be 
thought  handfomeft. 

3.  Another  caufe  of  fmoky  chimneys  is  too  ffjort  a 
funnel.  This  happens  neceffarily  in  fome  cafes,  as  where 
a  chimney  is  required  in  a  low  building  ;  for,  if  the  fun¬ 
nel  be  railed  high  above  the  roof,  in  order  to  ftrengthen 
its  draft,  it  is  then  in  danger  of  being  blown  down,  and 
crufhing  the  roof  in  its  fall. 

Remedies .  Contrail  the  opening  of  the  chimney,  fo 
as  to  oblige  all  the  entering  air  to  pafs  through  or  very 
near  the  fire  5  whereby  it  will  be  more  heated  and  rare¬ 
fied,  the  funnel  itfelf  be  more  wrarmed,  and  its  contents 
have  more  of  what  may  be  called  the  force  of  levity,  fo 

as  to  rife  ftrongly  and  maintain  a  good  draft  at  the 
opening. 
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.  y°u  may  in  fome  cafes,  to  advantage,  build  addi¬ 
tional  dories  over  the  low  building,  which  will  fupport 
a  high  funnel.  r 

If  the  low  building  be  ufed  as  a  kitchen,  and  a  con¬ 
traction  of  the  opening  therefore  inconvenient,  a  large 
one  being  neceffary,  at  lead  when  there  are  great  din¬ 
ners,  for  the  free  management  of  fo  many  cooking  uten- 
fils  ;  in  fuch  cafe  the  belt  expedient  perhaps  would  be 
to  build  two  more  funnels  joining  to  the  firft,  and  hav¬ 
ing  three  moderate  openings,  one  to  each  funnel,  inftead 
ot  one  large  one.  When  there  is  occafion  to  ufe  but 
one,  the  other  two  may  be  kept  ftiut  by  Hiding  plates, 
hereafter  to  be  defcribed  j  and  two  or  all  of  them  may 
be  ufed  together  when  wanted.  This  will  indeed  be  an 
expence,  but  not  an  ufelefs  one,  fince  your  cooks  will 
work  with  more  comfort,  fee  better  than  in  a  fmoky 
kitchen  what  they  are  about,  your  vi&uals  will  be 
cleaner  dreffed  and  not  tafte  of  fmoke,  as  is  often  the 
cafe  ;  and  to  render  the  effed  more  certain,  a  ftack  of 
three  funnels  may  be  fafely  built  higher  above  the  roof 
than  a  Angle  funnel. 

1  he  cafe  of  too  fhort  a  funnel  is  more  general  than 
would  be  imagined,  and  often  found  where  one  would 
not  expeft  it.  For  it  is  not  uncommon,  in  ill-contrived 
buildings,  inftead  of  having  a  funnel  for  each  room  or 
fire-place,  to  bend  and  turn  the  funnel  of  an  upper  room 
fo  as  to  make  it  enter  the  fide  of  another  funnel  that 
comes  from  below.  By  thefe  means  the  upper  room 
funnel  is  made  fhort  of  courfe,  fince  its  length  can  only 
be  reckoned  from  the  place  where  it  enters  the  lower 
room  funnel ;  and  that  funnel  is  alfo  fhortentd  by  all 
the  diftance  between  the  entrance  of  the  fecond  funnel 
and  the  top  of  the  ftack  :  for  all  that  part  being  readily 
fupplied  with  air  through  the  fecond  funnel,  adds  no 
ftrength  to  the  draft,  efpecially  as  that  air  is  cold  when 
there  is  no  fire  in  the  fecond  chimney.  The  only  eafy 
remedy  here  is,  to  keep  the  opening  of  that  funnel  Ihut 
in  which  there  is  no  fire. 

4.  Another  very  common  caufe  of  the  fmoking  of 
chimneys  is,  their  overpowering  one  another.  For  in- 
fiance,  if  there  be  two  chimneys  in  one  large  room,  and. 
you  make  fires  in  both  of  them,  the  doors  and  windows 
clofe  fhut,  you  will  find  that  the  greater  and  Wronger 
fire  ffiall  overpower  the  weaker,  from  the  funnel  of 
which  it  will  draw  air  down  to  fupply  its  own  demand  * 
which,  air  defending  in  the  weaker  funnel,  will  drive 
down  its  fmoke,  and  force  it  into  the  room.  If,  inftead 
of  being  in  one  room,  the  two  chimneys  are  in  two  dif¬ 
ferent  rooms,  communicating  by  a  door,  the  cafe  is  the 
fame  whenever  that  door  is  open.  In  a  very  tight  houfe 

a  kitchen  chimney  on  the  loweft  floor,  when  it  had  a 
great  fire. in  it,  has  been  known  to  overpower  any  other 
chimney  in  the  houfe,  and  draw  air  and  fmoke  into  its 
room  as  often  as  the  door  communicating  with  the  flair- 
cafe  was  opened. 

Remedy .  Take  care  that  every  room  have  the  means 
of  fupply ing  itfelf  from  without  with  the  air  which  its 
chimney  may  require,  fo  that  no  one  of  them  may  be 
obliged,  to  borrow  from  another,  nor  under  the  neceflity 
of  lending.  A  variety  of  thefe  means  have  been  already 
defcribed. 

5.  Another  caufe  of  fmoking  is,  when  the  tops  of 
chimneys  are  commanded  hy  higher  buildings ,  or  by  a  hill, 
fo  that  the  wind  blowing  over  fuch  eminences  falls  like 
water  over  a  dam,  fometimes  almoft  perpendicularly  om 
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Smoke,  the  tops  of  the  chimneys  that  lie  in  its  way,  and  beats 


down  the  fmoke  contained  in  them. 

Fig.  3.  To  illuftrate  this,  let  A  (fig.  3.)  reprefent  a  fmall 

building  at  the  fide  of  a  great  rock  B,  and  the  wind 
coming  in  the  dire&ion  CD  5  when  the  current  of  air 
comes  to  the  point  D,  being  hurried  forward  with  great 
velocity,  it  goes  a  little  forward,  but  foon  defcends 
downward,  and  gradually  is  reflected  more  and  more  in¬ 
ward,  as  reprefented  by  the  dotted  lines  EE,  &c.  fo 
that,  defcending  downwards  upon  the  top  of  the  chim¬ 
ney  A,  the  fmoke  is  beat  back  again  into  the  apart¬ 
ments. 

It  is  evident  that  houfes  fituated  near  high  hills  or 
thick  woods  will  be  in  fome  meafure  expofed  to  the 
fame  inconvenience  }  but  it  is  likewife  plain,  that  if  a 
houfe  be  fituated  upon  the  flope  of  a  hill  (as  at  F, 
fig.  3.),  it  will  not  be  in  any  danger  of  fmoke  when  the 
wind  blows  towards  that  fide  of  the  hill  upon  which  it 
is  fituated  5  for  the  current  of  air  coming  over  the  houfe- 
top  in  the  dire&ion  GH,  is  immediately  changed  by  the 
flope  of  the  hill  to  the  dire£tion  HC,  which  powerfully 
draws  the  fmoke  upward  from  the  top  of  the  chimney. 
But  it  is  alfo  evident,  that  a  houfe  in  this  fituation  will 
be  liable  to  fmoke  when  the  wind  blows  from  the  hill  • 
for  the  current  of  air  coming  downward  in  the  dire&ion 
CH,  will  beat  downward  on  the  chimney  F,  and  pre¬ 
vent  the  fmoke  from  afcending  with  freedom.  The  ef- 
£e£t  will  be  much  heightened  if  the  doors  and  windows 
are  chiefly  in  the  lowermoft  fide  of  the  houfe. 

Remedy .  That  commonly  applied  to  this^cafe  is  a 
turncap  made  of  tin  or  plate  iron,  covering  the  chimney 
above  and  on  three  fides,  open  on  one  fide,  turning  on 
a  fpindle  ;  and  which  being  guided  or  governed  by  a 
vane  always  prefen ts  its  back  to  the  current.  This 
may  be  generally  effe&ual,  though  not  certain,  as  there 
may  be  cafes  in  which  it  will  not  fucceed.  Railing  your 
funnels  if  practicable,  fo  as  their  tops  may  be  higher, 
or  at  leaft  equal,  with  the  commanding  eminence,  is 
more  to  be  depended  on.  But  the  turning  cap,  being 
cafier  and  cheaper,  fhould  firft  be  tried.  “  If  obliged  to 
build  in  fuch  a  fituation,  I  would  choofe  (fays  Dr 
Franklin)  to  place  my  doors  on  the  fide  next  the  hill, 
and  the  backs  of  my  chimneys  on  the  farthefi  fide  )  for 
then  the  column  of  air  falling  over  the  eminence,  and  of 
courfe  prefiing  on  that  below,  and  forcing  it  to  enter 
the  doors  or  was-ift-dasts  on  that  fide,  would  tend  to 
balance  the  preffure  down  the  chimneys,  and  leave 
the  funnels  more  free  in  the  exercife  of  their  func¬ 
tions.” 

6.  There  is  another  cafe  which  is  the  reverfe  of  that 
laft  mentioned.  It  is  where  the  commanding  eminence 
is  farther  from  the  wind  than  the  chimney  commanded. 
To  explain  this  a  figure  may  be  neceflary.  Suppofe  then 
a  building  whofe  fide  AB  happens  to  be  expofed  to  the 
wind,  and  forms  a  kind  of  dam  againfl  its  progrefs. 
Suppofe  the  wind  blowing  in  the  direClion  FE.  The 
air  obftru&ed  by  this  dam  or  building  AB  will  like 
water  prefs  and  fearch  for  pafiages  through  it  \  but  find¬ 
ing  none,  it  is  beat  back  with  violence,  and  fpreads  it- 
felf  on  every  fide,  as  is  reprefented  by  the  curved  lines 
e->  e->  *•>  e‘  It  wrill  therefore  force  itfelf  down  the 

fmall  chimney  C,  in  older  to  get  through  bv  fome  door 
or  window  open  on  the  other  fide  of  the  building.  And 
if  there  be  a  fire  in  fuch  chimney,  its  fmoke  is  of  courfe 
beat  down,  and  fills  the  room. 
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Remedy .  There  is  but  one  remedy,  which  is  to  raife  Smoke, 
fuch  a  funnel  higher  than  the  roof,  fupporting  it  if  ne¬ 
ceflary  by  iron  bars.  For  a  turncap  in  this  cafe  has  no 
effect,  the  dammed*up  air  prefling  dowTn  through  it  in 
whatever  polition  the  wind  may  have  placed  its  open¬ 
ing- 

Dr  Franklin  mentions  a  city  in  which  many  heufes 
are  rendered  fmoky  by  this  operation.  For  their  kitch¬ 
ens  being  built  behind,  and  conne&ed  by  a  pafiage  with 
the  houfes,  and  the  tops  of  the  kitchen-chimneys  lowTer 
than  the  tops  of  the  houfes,  the  whole  fide  of  a  ftreet 
when  the  wind  blows  againft  its  back  forms  fuch  a  dam 
as  above  deferibed  \  and  the  wind  fo  obftru&ed  forces 
down  thofe  kitchen-chimneys  (efpecially  when  they  have 
but  weak  fires  in  them)  to  pafs  through  the  pafiage  and 
houfe  into  the  ftreet.  Kitchen-chimneys  fo  formed  and 
fituated  have  another  inconvenience.  In  fummer,  if  you 
open  your  upper  room  windows  for  air,  a  light  breeze 
blowing  over  your  kitchen-chimney  towards  the  houfe, 
though  not  firong  enough  to  force  down  its  fmoke  as 
aforefaid,  is  fufficient  to  waft  it  into  your  windows,  and 
fill  the  rooms  with  it  j  which,  befides  the  difagreeable- 
nefs,  damages  your  furniture. 

7.  Chimneys,  otherwife  drawing  wTell,  are  fome  times 
made  to  fmoke  by  the  improper  and  inconvenient  Jltuation 
of  a  door .  When  the  door  and  chimney  are  on  the 
fame  fide  of  the  room,  if  the  door  being  in  the  corner 
is  made  to  open  againft  the  w^all,  which  is  common,  a* 
being  there,  wThen  open,  more  out  of  the  way,  it  fol¬ 
lows,  that  when  the  door  is  only  opened  in  part,  a  cur¬ 
rent  of  air  rufhing  in  pafles  along  the  w^all  into  and 
acrofs  the  opening  of  the  chimney,  and  flirts  fome  of  the 
fmoke  out  into  the  room.  This  happens  more  certainly 
when  the  door  is  (hutting,  for  then  the  force  of  the  cur¬ 
rent  is  augmented,  and  becomes  very  inconvenient  to 
thofe  W'ho,  warming  themfelves  by  the  fire,  happen  to 
fit  in  its  w^ay. 

The  remedies  are  obvious  and  eafy.  Either  put  an 
intervening  fereen  from  the  wall  round  great  part  of 
the  fireplace  j  or,  wiiich  is  perhaps  preferable,  (hift  the 
hinges  of  your  door,  fo  as  it  may  open  the  other  way, 
and  w^hen  open  throw  the  air  along  the  other  wall. 

8.  A  room  that  has  no  fire  in  its  chimney  is  fome- 
times  filled  with  fmoke  which  is  received  at  the  top  of  its 
funnel \  and  defcends  into  the  room.  Funnels  without 
fires  have  an  effect  according  to  their  degree  of  cold- 
nefs  or  warmth  on  the  air  that  happens  to  be  contained 
in  them.  The  furrounding  atmofphere  is  frequently 
changing  its  temperature  *,  but  ftacks  of  funnels  covered 
from  winds  and  fun  by  the  houfe  that  contains  them, 
retain  a  more  equal  temperature.  If,  after  a  w^arm  fea- 
fon,  the  outward  air  fuddenly  grows  cold,  the  empty 
warm  funnels  begin  to  draw  ftrongly  upward  ;  that  is, 
they  rarefy  the  air  contained  in  them,  which  of  courfe 
rifes,  cooler  air  enters  below  to  fupply  its  place,  is  ra¬ 
refied  in  its  turn,  and  rifes  j  and  this  operation  continues 
till  the  funnel  grow’s  cooler,  or  the  outward  air  warmer, 
or  both,  when  the  motion  ceafes.  On  the  other  hand, 
if  after  a  cold  feafon  the  outward  air  fuddenly  growls 
warm  and  of  courfe  lighter,  the  air  contained  in  the 
cool  funnels  being  heavier  defcends  into  the  room  ;  and 
the  warmer  air  wdiich  enters  their  tops  being  cooled  in 
its  turn*  and  made  heavier,  continues  to  defeend  ;  and 
this  operation  goes  on  till  the  funnels  are  warmed  by  the 
pafling  ©f  w7arm  air  through  them,  or  the  air  itfelf  growls 

3  G  2  cooler. 


Smoke. 


s  M  O  [42' 

p  pooler.  When  the  temperature  of  the  air  and  of  the 
funnels  is  nearly  equal,  the  difference  of  warmth  in  the 
air  between  day  and  night  is  fufficient  to  produce  thefe 
currents  :  the  air  will  begin  to  afcend  the  funnels  as  the 
cool  of  the  evening  comes  on,  and  this  current  will  con¬ 
tinue  till  perhaps  nine  or  ten  o’clock  the  next  morning, 
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when  it  begins  to  hefitate  j  and  as  the  heat  of  the  day 
approaches,  it  fets  downwards,  and  continues  fo  till  to¬ 
wards  evening,  when  it  again  hefitates  for  fome  time, 
and  then  goes  upwards  conftantly  during  the  night,  as 
before  mentioned.  Now  when  fmoke  iffuing  from  the 
tops  of  neighbouring  funnels  paffes  over  the  tops  of  fun¬ 
nels  which  are  at  the  time  drawing  downwards,  as  they 
often  are  in  the  middle  part  of  the  day,  fuch  fmoke  is 
of  neceffity  drawn  into  thefe  funnels,  and  defcends  with 
the  air  into  the  chamber. 

The  remedy  is  to  have  a  Aiding  plate  that  will  (hut 
perfectly  the  offending  funnel.  Dr  Franklin  has  thus 
defcribed  it :  “  7  he  opening  of  the  chimney  is  contract¬ 
ed  by  brick-work  faced  with  marble  flabs  to  about  two 
feet  between  the  jams,  and  the  bread;  brought  down  to 
within  about  three  feet  of  the  hearth.  An*iron  frame  is 
placed  juff  under  the  breaff,  and  extending  quite  to  the 
back  of  the  chimney,  fo  that  a  plate  of  the  fame  metal 
may  Aide  horizontally  backwards  and  forwards  in  the 
grooves  on  each  Ade  of  the  frame.  This  plate  is  juft  fo 
large  as  to  fill  the  wffiole  fpace,  and  ftiut  the  chimney 
entirely  when  thruft  quite  in,  which  is  convenient  when 
there  is  no  fire.  Draw  it  out,  fo  as  to  leave  between 
its  further  edge  and  the  back  a  fpace  of  about  two  inches  $ 
this  fpace  is  fufficient  for  the  fmoke  to  pafs  ;  and  fo  large 
a  part  of  the  funnel  being  ftopt  by  the  reft  of  the  plate, 
the  paffage  of  warm  air  out  of  the  room,  up  the  chim¬ 
ney,  is  obftru&ed  and  retarded  j  and  by  thofe  means 
much  cold  air  is  prevented  from  coming  in  through  cre¬ 
vices,  to  fup ply  its  place.  This  effeft  is  made  manifeft 
three  ways.  1.  When  the  fire  burns  brifkly  in  cold 
weather,  the  howling  or  whiffling  noife  made  by  the 
wind,  as  it  enters  the  room  through  the  crevices,  when 
the  chimney  is  open  as  ufual,  ceafes  as  foon  as  the  plate 
is  Aid  in  to  its  proper  diftance.  2.  Opening  the  door 
of  the  room  about  half  an  inch,  and  holding  your  hand 
againft  the  opening,  near  the  top  of  the  door,  you  feel 
the  cold  air  coming  in  againft  your  hand,  but  weakly, 
if  the  plate  be  in.  Let  another  perfon  fuddenly  draw  it 
out,  fo  as  to  let  the  air  of  the  room  go  up  the  chimney, 
with,  its  ufual  freedom  where  chimneys  are  open,  and 
you  immediately  feel  the  cold  air  rufliing  in  ftrongly. 

3.  If  fomething  be  fet  againft  the  door,  juft  fufficient, 
when  the  plate  is  in,  to  keep  the  door  nearly  Aiut,  by 
refilling  the  preffure  of  the  air  that  would  force  it  open  : 
then,  when  the  plate  is  draw  out,  the  door  will  be  for¬ 
ced  open  by  the  increafed  preffure  of  the  outward  cold 
air  endeavouring  to  get  in  to  fupply  the  place  of  the 
warm  air  that  now  paffes  out  of  the  room  to  go  up  the 
chimney.  In  our  common  open  chimneys,  half  the  fuel 
is  wafted,  and  its  effedl  loft  *,  the  air  it  has  warmed  be¬ 
ing  immediately  drawn  off.” 

9.  Chimneys  .which  generally  draw  well,  do  neverthe- 
Iefs  fometimes  give  fmoke  into  the  rooms,  it  being  driven 
down  byjirong  winds paffing  over  the  tops  of  their  funnels , 
though  not  defeending  from  any  commanding  eminence. 
This  cafe  is  moft  frequent  where  the  funnel  'is  fliort  and 
the  opening  turned  from  the  wind.  It  is  the  more 
grievous,  when  it  happens  to  be  a  cold  wind  that  produ- 
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ces  the  effeft,  becaufe  when  you  moft  want  your  fire  Smoke, 
you  are. fometimes  obliged  to  extinguifli  it.  To  under-  — 
ftand  this,  it  may  be  confidered  that  the  rifing  light  air, 
to  obtain  a  free  iffue  from  the  funnel,  muft  pufti  out  of 
its  way  or  oblige  the  air  that  is  over  it  to  rife.  In  a 
time  of  calm  or  of  little  wind  this  is  done  vifibly  \  for 
we  fee  the  fmoke  that  is  brought  up  by  that  air  rife  in  a 
column  above  the  chimney.:  but  when  a  violent  current 
of.  air,  that  is,  a  ftrong  wind,  paffes  over  the  top  of  a 
chimney,  its  particles  have  received  fo  much  force,  which 
keeps  them  in  a  horizontal  direaion  and  folJtfv  each 
other  fo  rapidly,  that  the  rifing  light  air  has  not  ftrength 
lufficient  to  oblige  them  to  quit  that  direaion  and  move 
upwards  to  permit  its  ifliie. 

Remedies .  In  Venice,  the  cuftom  is  to  open  or  widen 
the  top  of  the  flue,  rounding  it  in  the  true  form  of  a  fun¬ 
nel.  In  other  places  the  contrary  is  pradifed  ;  the  tops 
of  the  flues  being  narrowed  inwards,  fo  as  to  form  a  flit 
for  the  iffue  of  the  fmoke,  long  as  the  breadth  of  the  fun¬ 
nel,  and  only  four  inches  wide.  This  feems  to  have  been 
contrived  on  a  fuppofition  that  the  entry  of  the  wind 
would  thereby  be  obftruded  and  perhaps  it  might  have 
been  imagined,  that  the  whole  force  of  the  rifing  warm 
air  being  condenfed,  as  it  were,  in  the  narrow  opening, 
would  thereby  be  ftrengthened,  fo  as  to  overcome  the  re^ 
fiftance  of  wind,  [his,  however,  did  not  always  fucceed  \ 
for  when  the  wind  vras  at  north-eaft  and  blew  fre/h,  the 
ffnoke  was  forced  down  by  fits  into  the  room  wffiere  Dr 
Franklin  commonly  fat,  fo  as  to  oblige  him  to  fliift  the 
fire  into  another.  The  pofition  of  the  Ait  of  this  fun¬ 
nel  was  indeed  north-eaft  and  fouth-weft.  Perhaps  if 
it  had  lain  acrofs  the. wind,  the  effe&  might  have  been 
different.  But  on  this  we  can  give  no  certainty.  It 
feems  a  matter  proper  to  be  referred  to  experiment 
Poffibly  a.turncap  might  have  been  ferviceable,  but  it 
was  not  tried. 

With  all  the  fcience,  however,  that  a  man  (hall  fup- 
pofe  himfelf  poilcffed  of  in  this  article,  he  mav  fometimes 
meet  with  cafes  that  (hall  puzzle  him.  “  I  once  lodged 
(fays  Dr  Franklin)  in  a  houfe  at  London,  which  in  a 
little  room  had  a  fir.gle  chimney  and  funnel.  The  open- 
mg  was  very  fmall,  yet  it  did  pot  keep  in  the  fmoke, 
and  all  attempts  to  have  a  fire  in  this  room  were  fruit- 
lefs.  I  could  not  imagine  the  reafon,  till  at  length  cb- 
ferving  that  the  chamber  over  it,  which  had  no  fireplace  in 
it,  was  always  filled  with  fmoke  when  a  fire  was  kindled 
below,  and  that  the  fmoke  came  through  the  cracks  and 
crevices  of  the  wain  foot ,  I  had  the  wainfeot  taken  down, 
and  difeovered  that  the  funnel  which  went  up  behind  it 
had  a  crack  many  feet  in  length,  and  wide  enough  to 
admit  my  arm  ;  a  breach  very  dangerous  with  regard  to 
fire,  and  occafioned  probably  by  an  apparent  irregular 
fettling  of  one  fide  of  the  houfe.  The  air  entering  this 
breech  freely,  dellroyed  the  drawing  force  of  the  funnel. 

The  remedy  would  have  been,  filling  up  the  breach,  or 
rather  rebuilding  the  funnel  :  but  the  landlord  rather 
chofe  to  ft  op  up  the  chimney. 

“  Another  puzzling  cafe  I  met  with  at  a  friend’s 
country  houfe  near  London.  His  bell  room  had  a 
chimney  in  which,  he  told  me,  he  never  could  have  a 
fire,  for  all  the  fmoke  came  out  into  the  room.  I  flat¬ 
tered  myfelf  I  could  eafily  find  the  caufe  and  preferibe 
the  cure.  I  opened  the  door,  and  perceived  it  was  not 
want  of  air.  I  made  a  temporary  contraction  of  the 
opening  of  the  chimney,  and  found  that  it  was  not  its 

being 
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S'mc fa,  being  too  large  that  caufed  the  fmoke  to  ifiue.  I  went 
Smoka-  out  and  looked  up  at  the  top  of  the  chimney  :  Its  fun- 

_  nel  was  joined  in  the  fame  flack  with  others  ;  fome  of 

~  them  fhorter,  that  drew  very  well,  and  1  faw  nothing  to 
prevent  its  doing  the  fame.  In  fine,  after  every  other 
examination  I  could  think  of,  I  was  obliged  to  own  the 
infufficiency  of  my  fkill.  But  my  friend,  who  made  no 
pretenfion  to  fuch  kind  of  knowledge,  afterwards  difco- 
vered  the  caufe  himfelf.  He  got  to  the  top  of  the  fun¬ 
nel  by  a  ladder,  and  looking  down  found  it  filled  with 
twigs  and  draw  cemented  by  earth  and  lined  with  fea¬ 
thers.  It  feems  the  houfe  after  being  built,  had  flood 
empty  fome  years  before  he  occupied  it )  and  he  con¬ 
cluded  that  fome  large  birds  had  taken  the  advantage  of 
its  retired  fituation  to  make  their  neft  there,  ihe  rub- 
bifh,  confiderable  in  quantity,  being  removed,  and  the 
funnel  cleared,  the  chimney  drew  well,  and  gave  fatis- 
fa£tion.” 

Chimneys  whole  funnels  go  up  in  the  north  wall  of  a 
houfe,  and  are  expofed  to  the  north  winds,  are  not  fo  apt 
lo  draw  well  as  thofe  in  a  fouth  wall  5  becaufe  when 
rendered  cold  by  thofe  winds,  they  draw  downwards. 

Chimneys  inclofed  in  the  body  of  a  houfe  are  better 
than  thofe  whofe  funnels  are  expofed  in  cold  walls. 

Chimneys  in  flacks  are  apt  to  draw  better  than  fepa- 
rate  funnels,  becaufe  the  funnels  that  have  conflant  fires 
in  them  wTarm  the  others  in  fome  degree  that  have 


none. 

SMOKE- Jack.  This  ingenious  machine  is  of  German 
origin,  and  MefTmger,  in  his  CoJleBion  of  Mechanical 
Performances ,  fays  it  is  very  ancient,  being  reprefented 
in  a  painting  at  Nurenbergh,  which  is  known  to  be  old¬ 
er  than  the  year  1350. 

Plate  Its  condnudion  is  abundantly  fimple.  An  upright 
ccccxcvir.  iron  fpindle  GA  (fig.  5.),  placed  m  the  narrow  part  of 
*JS*  5*  the  kitchen  chimney,  turns  round  on  two  points  H  and 
I.  The  upper  one  H  pafies  through  an  iron  bar,  which 
is  built  in  acrofs  the  chimney  j  and  the  lower  pivot  I’ is 
of  tempered  fleel,  and  is  conical  or  pointed,  reding  in  a 
conical  bell-metal  focket  fixed  on  another  crofs  bar. 
On  the  upper  end  of  the  fpindle  is  a  circular  fly  G,  con¬ 
fiding  of  4,  6,  8,  or  more  thin  iron  plates,  fet  obliquely 
on  the  fpindle  like  the  fails  of  a  windmill,  as  we  fhail 
deferibe  more  particularly  by  and  by.  Near  the  lower 
end  of  the  fpindle  is  a  pinion  A,  which  works  in  the 
teeth  of  a  contrate  or  face  wrheel  B,  turning  on  a  ho¬ 
rizontal  axis  BC.  One  pivot  of  this  axis  turns  in  a 
cock  fixed  on  the  crofs  bar,  which  fupports  the  lower 
end  of  the  upright  fpindle  HI,  and  the  other  pivot  turns 
in  a  cock  fixed  on  the  fide  w^all  of  the  chimney  5  fo 
that  this  axle  is  parallel  to  the  front  of  the  chimney. 
On  the  remote  end  of  this  horizontal  axle  there  is  a 
fmall  pulley  C,  having  a  deep  angular  groove.  Over 
this  pulley  there  paffes  a  chain  CDE,  in  the  lower  bight 
of  which  hangs  the  large  pulley  E  of  the  fpit.  This 
end  of  the  fpit  turns  loofely  between  the  branches  of  the 
fork  of  the  rack  or  raxe  F,  but  without  reding  on  it. 
This  is  on  the  top  of  a  moveable  dand,  wThich  can  be 
/hi tied  nearer  to  or  farther  from  the  fire.  The  other 
end  turns  in  one  of  the  notches  of  another  rack.  The 
number  of  teeth  in  the  pinion  A  and  wheel  B,  and  the 
diameters  of  the  pulleys  C  and  E,  are  fo  proportioned 
that  the  fly  G  makes  from  12  to  20  turns  for  one  turn 
of  the  fpit. 


The  manner  of  operation  of  this  ufeful  machine  is  Smoke* 
eafily  underdood.  The  air  which  contributes  to  the  Jack* 
burning  of  the  fuel,  and  pafies  through  the  midfl  of  it, 
is  greatly  heated,  and  expanding  prodigioudy  in  bulk, 
becomes  lighter  than  the  neighbouring  air,  and  is  there¬ 
fore  pufhed  by  it  up  the  chimney.  In  like  manner,  all 
the  air  wThich  comes  near  the  fire  is  heated,  expanded, 
becomes  lighter,  and  is  driven  up  the  chimney.  This 
is  called  the  draught  or  fu&ion ,  but  w  ould  with  greater 
propriety  be  termed  the  drift  of  the  chimney.  As  the 
chimney  gradually  contra£ls  in  its  dimenfions,  and  as 
the  fame  quantity  of  heated  air  pafies  through  every 
fe£tion  of  it,  it  is  plain  that  the  rapidity  of  its  afeent 
mud  be  greated  in  the  narrowreft  place.  There  the  fly 
G  fhould  be  placed,  becaufe  it  will  there  be  expofed  to 
the  dronged  current.  The  nir,  linking  the  fly  vanes 
obliquely,  pudies  them  afide,  and  thus  turns  them  round 
with  a  confiderable  force.  If  the  joint  of  meat  is  ex¬ 
actly  balanced  on  the  fpit,  it  is  plain  that  the  only  re- 
fidance  to  the  motion  of  the  fly  is  what  arifes  from  the 
fri&ion  of  the  pivots  of  the  upright  fpindle,  the  fri^liort 
of  the  pinion  and  wheel,  the  fridlion  of  the  pivots  of 
the  horizontal  axis,  the  friction  of  the  fmall  end  of  the 
fpit,  and  the  fri£lion  of  the  chain  in  the  top  pulleys; 

The  whole  of  this  is  but  a  mere  tride.  But  there  is  fre¬ 
quently  a  confiderable  inequality  in  the  weight  of  the 
meat  on  different  fides  of  the  fpit  :  there  mud  therefore 
be  a  diffident  overplus  of  force  in  the  impnlfe  of  the 
afeending  air  on  the  vanes  of  the  fly,  to  overcome  this 
want  of  equilibrium  occafioned  by  the  unfkilfulnefs  or 
negligence  of  the  cook.  There  is,  however,  common¬ 
ly  enough  of  power  when  the  machine  is  properly  con- 
flru&ed.  The  utility  of  this  machine*  will,  wre  hope, 
procure  us  the  indulgence  of  fome  of  our  readers,  while 
wre  point  out  the  circumdances  on  which  its  performance 
depends,  and  the  maxims  which  fhould  be  followed  in 
its  conftru&ion. 

The  upward  current  of  air  is  the  moving  power,  and 
fhould  be  increafed  as  much  as  pofiible,  and  applied  in 
the  mod:  advantageous  manner.  Every  thing  wrill  in- 
creafe  the  current  wdiich  improves  the  draught  of  the 
chimney,  and  fecures  it  from  fmoking.  A  fmoky  chim¬ 
ney  mud  always  have  a  weak  current.  For  this  parti¬ 
cular,  therefore,  we  refer  to  what  has  been  delivered  in 
the  article  Pneumatics,  N°  359  ;  and  the  article 
Smoke. 

With  refpeft  to  the  manner  of  applying  this  force,  it 
is  evident  that  the  bed  condrudion  of  a  windmill  fails 
will  be  nearly  the  beft  conftrudlion  for  the  fly.  Ac¬ 
cording  to  the  ufual  theory  of  the  impulfe  of  fluids, 
the  greated  effective  impulfe  (that  is,  in  the  dire&ion  of 
the  fly’s  motion)  will  be  produced  if  the  plane  of  the 
vane  be  inclined  to  the  axis  in  an  angle  of  54  degrees 
46  minutes.  But,  fince  we  have  pronounced  this  the¬ 
ory  to  be  fo  very  defe&ive,  we  had  better  take  a  deter¬ 
mination  founded  on  the  experiments  on  the  impulfe  of 
fluids  made  by  the  academy  of  Paris.  Thefe  authorife 
us  to  fay,  that  49^  or  50  degrees  will  be  the  bed  angle 
to  give  the  vane  :  but  this  mud  be  underdood  only  of 
that  part  of  it  which  is  clofe  adjoining  to  the  axis.  The 
vane  itfelf  mufl  be  twided,  or  Weathered  as  the  mill¬ 
wrights  term  it,  and  mud  be  much  more  oblique  at  its 
outer  extremity.  The  ex  aft  pofition  cannot  be  deter¬ 
mined^  with  any  precifion  )  becaufe  this  depends  on  the 

proportion 


Smoke 

Jack. 
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proportion  of  the  velocity  of  the  vane  to  that  of  the 
current  of  heated  air.  This  is  fubjeft  to  no  rule,  being 
changed  according  to  the  load  of  the  jack.  We  ima- 
gine  that  an  obliquity  of  65  degrees  for  the  outer  ends 
of  the  vanes  will  be  a  good  pofition  for  the  generality 
of  cafes.  _  Meffinger  defcnbes  an  ingenious  contrivance 
for  changing  this  angle  at  pleafure,  in  order  to  vary  the 
velocity  of  the  motion.  Each  vane  is  made  to  turn 
round  a  midrib,  which  Hands  out  like  a  radius  from  the 
lpindle,  and  the  vane  is  moved  by  a  ilifFwire  attached  to 
one  of  the  corners  adjoining  to  the  axle.  Thefe  wires 
are  attached  to  a  ring  which  Hides  on  the  fpindle  like 
the  fpreader  of  an  umbrella  5  and  it  is  Hopped  on  any 
part  of  the  fpmdle  by  a  pin  thrufl  through  a  hole  in  the 
fpindle  and  ring  We  mention  this  briefly,  it  being 
eafily  underflood  by  any  mechanic,  and  but  of  little  con- 
sequence,  becaufe  the  machine  is  not  fufceptible  of  much 
precilion. 

It  is  eafy  to  fee  that  an  increafe  of  the  furface  of  the 
vanes  will  increafe  the  power  :  therefore  they  fliould  oc- 
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Tancefrom  thaeq,U?dm?rJrapUlfe  «  half  the  di-  Smoke- 

fnr  f  fk  h  •*  ,  Ihe  momentura  or  ^ergy  there-  3*ck. 
fore  of  the  current  is  double.  Therefore,  fuppofing  the 

Pinion,  wheel,  and  pulleys  of  both  jacks  to  be  the  lame 
he  jack  with  the  fmall  fly,  placed  in  the  narrow  part  of 
the  vent,  will  be  H>  times  more  powerful. 

By  this  example,  more  eafily  underflood  than  a  ge¬ 
neral  procefs,  it  appears  that  it  is  of  particular  impor¬ 
tance  to  place  the  fly  m  an  elevated  part  of  the  vent 
wnere  the  area  may  be  much  contrafted.  In  order  Hill’ 
farther  to  increafe  the  power  of  the  machine,  it  would 

nut  t0  leRgthen  the  fPilldle  ftiU  -ore,  and  to 

put  another  fly  on  it  at  a  confiderable  diftance  above  the 

firft,  and  a  third  above  this,  &c. 

As  the  velocity  of  the  current  changes  by  every 
change  of  the  fire,  the  motion  of  this  jack  muft  be  very 
unfteady.  1  o  render  it  as  adjuftable  as  may  be  to  the 
particular  purpofe  of  the  cook,  the  pulley  E  has  feveral 
grooves  of  different  diameters,  and  the  fpit  turns  more 
or  lefs  flowly,  by  the  fame  motion  of  the  fly,  according 

as  It  hancrs  in  fhf*  olinin  kvr  „  1 - r  11  & 


cupy  the  whole  fpace  of  the  circle  and  not  confift  of  V ’l  l  7  u  ■  m0ti°n  of  the  %>  according 

four  narrow  arms  like  the  fails  of  a  windmill.  It  E  bet-  '  Cham  by  a  larSer  or  fmaller  P“Uey  of 

ter  to  make  many  narrow  vanes  than  a  few  broad  ones  : 
as  wi  1  appear  plain  to  one  well  acquainted  with  the 
mode  of  impulfe  of  fluids  afting  obliquely.  We  recom¬ 
mend  eight  or  twelve  at  leaft  ;  and  each  vane  fliould 


r  r  ,  °  ,  .  ,  w  5  cacii  vane  mould 

be  lo  broad,  that  when  the  whole  is  held  perpendicular 
between  the  eye  and  the  light,  no  light  fliall  come 
through  the  fly,  the  vanes  overlapping  each  other  a  very 
f  ™  .te  We.alfo  recommend  the  making  them 
ot  Hitt  plate.  Their  weight  contributes  to  the  fteady 
motion,  and  enables  the  fly,  which  has  acquired  a  con- 
iiderable  velocity  during  a  favourable  pofition  of  things, 
°,.fa'n  “  momentum  fufficient  to  pull  round  the  fpit 
xvhile  the  heavy  fide  of  the  meat  is  rifing  from  its  loweft 
pofition.  In  fuch  a  fituation  a  light  fly  foon  lofes  its 
momentum,  and  the  jack  flaggers  under  its  load. 

It  is  plain,  from  what  has  been  faid,  that  the  fly  fliould 
occupy  the  whole  of  that  fedlion  of  the  vent  where  it  is 
placed.  The  vent  muft  therefore  be  brought  to  a  round 
form  m  that  place,  that  none  of  the  current  may  pafs 
ufelefsly  by  it. 

It  is  an  important  queftion  where  the  fly  fliould  be 
placed.  If  in  a  wide  part  of  the  vent,  it  will  have  a 
great  furface,  and  aft  by  a  long  lever ;  but  the  current 
P^ce  is  flow,  and  its  impulfe  weak.  This  is  a  fit 
ubje£t  of  calculation.  Suppofe  that  we  have  it  in  our 
choice  to  place  it  either  as  it  is  drawn  in  the  figure,  or 
iarther  up  at  g,  where  its  diameter  mull  be  one  half  of 
xvhat  it  is  at  G.  Since  the  fame  quantity  of  heated  air 
palfes  through  both  lections,  and  the  fedion  g  has  only 
one-fourth  of  the  area  of  the  feSion  G,  it  is  plain  that 
the  air  muft.be  moving  four  times  falter,  and  that  its  im- 
pulle  is  16  times  greater.  But  the  furface  on  which  it 
is  ading  is  the  fourth  part  of  that  of  the  fly  G  :  the  ac¬ 
tual  impulfe  therefore  is  only  four  times  greater,  fuppo- 
hng  both  flies  to  be  moving  with  the  fame  relative  ve¬ 
locity  in  refpedt  of  the  current ;  that  is,  the  rim  of  each 
moving  wnh  the  fame  portion  of  the  velocity  of  the  cur¬ 
rent.  This  will  be  the  cafe  when  the  fmall  fly  turns 
eight  times  as  often  in  a  minute  as  the  large  fly  :  for 
the  air  is  moving  four  times  as  quick  at  g,  and  the  dia- 
meter  of  g  is  one-half  of  that  of  G.  Therefore,  when 
the  imall  fly  ,s  turning  eight  times  as  quick  as  the  great 


groove. 

Such  is  the  conftrudion  of  the  fmoke-jack  in  its  moll 
limple  form.  Some  are  more  artificial  and  complicated, 
having,  in  place  of  the  pulleys  and  conneding  chain,  a 
lpindle  coming  down  from  the  horizontal  axis  BC.  On 
the  upper.  end  of  this  fpindle  is  a  horizontal  contrate 
wheel,  driven  by  a  pinion  in  place  of  the  pulley  C.  On 
the  lower  end  is  a  pinion,  driving  a  contrate  wheel  in 
place  of  the  pulley  E.  This  conftrudion  is  reprefent- 
ed  in  fig.  6.  Others  are  conftruded  more  Amply,  inFfo  6 
the  manner  reprefented  in  fig.  7.  But  our  firft  con-Fi!  7 
ltrudion  has  great  advantage  in  point  of  fimplicity,  and  S'  ?’ 
allows  a  more  eafy  adjuftment  of  the  fpit,  which  may  be 
brought  nearer  to  the  fire  or  removed  farther  from  it 
without  any  trouble  ;  whereas,  in  the  others,  with  a 
tram  of  wheels  and  pinions,  this  cannot  be  done  with- 
out  levera!  changes  of  pins  and  fcrews.  The  only  im- 
perfedion  of  the  pulley  is,  that  by  long  ufe  the  grooves 
become  flippery,  and  an  ill-balanced  joint  is  apt  to  hold 
back  the  fpit,  while  the  chain  Aides  in  the  grooves, 
lhis  may  be  completely  prevented  by  making  the 

angular  (which  greatly diminifhes 
the  -ridion),  and  furmflung  them  with  fhort  ftuds  or 
pms  which  take  into  every  third  or  fourth  link  of  the 
chain.  If  the  chain  be  made  of  the  fimpleft  form,  with 
flat  links,  and  each  link  be  made  of  an  exad  length 
(making  them  all  on  a  mould),  the  motion  will  be  as 
eaiy  as  with  any  wheelwork,  and  without  the  leaft  chance 
or  Hipping. 

It  is  always  of  importance  to  avoid  this  flipping  of 
the  chain  by  balancing  the  loaded  fpit.  For  this  pur- 
pofe  it  will  be  extremely  convenient  to  have  what  is 
called  a  balance-Jhe’wer.  Let  a  part  of  the  fpit,  imme¬ 
diately  adjoining  to  the  pulley,  be  made  round,  and  let 
an  arm  be  made  to  turn  on  it  ftiffly,  fo  that  it  may  be 
made  fall  in  any  pofition  by  a  fcrew.  Let  a  leaden  ball 
be  made  to  Hide  along  this  arm,  with  a  fcrew  to  fallen 
tt  at  any  diftance  from  the  fpit.  When  the  meat  is 
lpitted,  lay  it  on  the  racks,  and  the  heavieft  fide  wall 
immediately  place  itfelf  undermoft.  Now  turn  round 
the  balance-lkewer,  fo  that  it  may  point  ftraight  up¬ 
wards,  and  make  it  fall  in  that  pofition  by  the  fcrew. 

Put  the  leaden  ball  on  it,  and  Hide  it  inwards  or  out¬ 
wards 
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Smoke*  wards  till  it  exactly  balances  the  heavy  fide,  which  will 
{  JrtCk*  appear  by  the  fpit’s  remaining  in  any  pofition  in  which 
it  is  put. 

The  greateft  difficulty  is  to  keep  the  machine  in  re¬ 
pair.  The  eftential  part  of  it,  the  firft  mover,  the  fly, 
and  the  pinion  and  wheel,  by  which  its  motion  is  trans¬ 
mitted  to  the  reft  of  the  machine,  are  fituated  in  a  place 
of  difficult  accefs,  and  where  they  are  expofed  to  vio¬ 
lent  heat  and  to  the  fmoke  and  foot.  The  whole  weight 
of  the  fly,  refting  on  the  lower  pivot  I,  muft  exert  a 
great  prefiure  there,  and  occalion  great  friCtion,  even 
when  this  pinion  is  reduced  to  the  fmalleft  ftze  that  is 
compatible  with  the  neceflary  ftrengtli.  The  pivot  muft 
he  of  hardened  fteel,  tapered  like  an  obtufe  cone,  and 
muft  turn  in  a  conical  focket,  alfo  of  hardened  fteel  or 
of  bell-metal  *,  and  this  feat  of  prefture  and  friCtion  muft 
be  continually  Supplied  with  oil,  which  it  conSumes  very 
quickly.  It  is  not  Sufficient  that  it  be  from  time  to  time 
fmeared  with  an  oiled  feather  *,  there  muft  be  an  iron 
cup  formed  round  the  focket,  and  kept  filled  with  oil. 
It  is  furprifing  how  quickly  it  difappears  ;  it  foon  be¬ 
comes  clammy  by  evaporation,  and  by  the  foot  wdiich 
gathers  about  it.  The  continued  rubbing  of  the  pivot 
and  focket  wears  them  both  very  faft }  and  this  is  in- 
creafed  by  hard  powders,  Such  as  Sandy  duft,  that  are 
hurried  up  by  the  rapid  current  every  time  that  the 
cook  ftirs  the  fire.  Thefe,  getting  between  the  rub¬ 
bing  parts,  caufe  them  to  grind  and  wear  each  other 
prodigioufly.  It  is  a  great  improvement  to  invert  thefe 
rubbing  parts.  Let  the  lower  end  of  the  fpindle  be  of 
a  considerable  thicknefs,  and  have  a  conical  hollow  nice¬ 
ly  drilled  in  its  extremity.  Let  a  blunt-pointed  coni¬ 
cal  pin  rife  up  in  the  middle  of  the  oil  cup,  on  which 
the  conical  hollow  of  the  fpindle  may  reft.  Here  will 
be  the  fame  fteady  Support,  and  the  fame  friCtion  as  in 
the  other  way  ;  but  no  grinding  duft  can  now  lodge  be¬ 
tween  the  pivot  and  its  focket :  and  if  this  upright  pin 
be  Screwed  up  through  the  bottom  of  the  cup,  it  may 
be  ferewed  farther  up  in  proportion  as  it  wears  ;  and 
thus  the  upper  pivot  g  will  never  defert  its  hole,  a  thing 
which  foon  happens  in  the  common  way.  We  can  fay 
from  experience,  that  a  jack  conftruCted  in  this  way  will 
not  require  the  fifth  part  of  the  repairs  of  one  done  in 
the  other  way. 

It  is  of  importance  that  the  whole  be  fo  put  toge¬ 
ther  as  to  be  eafily  taken  down,  in  order  to  Sweep  the 
vent,  or  to  be  repaired,  &c.  For  this  purpofe,  let  the 
crofs  bar  which  carries  the  lower  end  of  the  upright 
fpindle  be  placed  a  little  on  one  fide  of  the  perpendicu¬ 
lar  line  from  the  upper  pivot  hole.  Let  the  cock  which 
carries  the  oil-cup  and  the  pivot  of  the  horizontal  axis 
BC  be  ferewed  to  one  fide  of  this  crofs  bar,  fo  that  the 
centre  of  the  cup  may  be  exaCtly  under  the  upper  pivot 
hole.  By  this  conftruCtion  we  have  only  to  unferew 
this  cock,  and  then  both  axles  come  out  of  their  places 
at  once,  and  may  be  replaced  without  any  trouble.  We 
Fig.  S.  have  fketched  in  fig.  8.  the  manner  in  which  this  may 
be  done,  where  M  reprefents  a  feCtion  of  the  lower  crofs 
bar.  BCDE  is  the  cock,  fixed  to  the  bar  by  the  pins 
which  go  through  both,  with  finger  nuts  a  and  b  on  the 
oppofite  fide.  F  1  is  the  hard  fteel  pin  with  the  conical 
top  on  which  the  lower  end  I  of  the  upright  fpindle 
AG  refts,  in  the  manner  recommended  as  the  beft  and 
moft  durable.  The  pivot  of  the  horizontal  axis  turns 
Li  a  hole.,  at  E  the  top  of  the  cock. 


After  all,  we  muft  acknowledge  that  the  fmoke-jack  Smoke*. 
is  inferior  to  the  common  jack  that  is  moved  by  a  weight.  Lck 
It  is  more  expenfive  at  firft,  and  requires  more  frequent 
repairs  \  its  motion  is  not  fo  much  under  command  j  it  >T,  —  —  j 
occafions  foot  to  be  thrown  about  the  fire,  to  the  great 
annoyance  of  the  cook  ;  and  it  is  a  great  encumbrance 
when  we  would  clean  the  vent. 

SMOKE-Fart  kings.  The  pentecoftals  or  cuftomary 
oblations  offered  by  the  difperfed  inhabitants  within  a 
diocefe  when  they  made  their  proceflion  to  the  mother 
or  cathedral  church,  came  by  degrees  into  a  Handing  an¬ 
nual  rent  called  f moke-far  things. 

SMOKE-Silver .  Lands  were  holden  in  fome  places  by 
the  payment  of  the  fum  of  6d.  yearly  to  the  fheriff, 
called  fmoke  fiver  (Par.  4.  Edw.  VI.).  Smoke-filver 
and  fmoke-penny  are  to  be  paid  to  the  minifters  of  di¬ 
vers  parifhes  as  a  modus  in  lieu  of  tithe- wood  :  and  in 
fome  manors  formerly  belonging  to  religious  houfes, 
there  is  ftill  paid,  as  appendant  to  the  faid  manors,  the 
ancient  Peter-pence,  by  the  name  of fmoke-money  (Tiv'fd. 

Hifl.  Vindicat.  77.). — The  biftiop  of  London  anno  1444 
iffued  out  his  commiflion,  Ad  levandum  le  fmoke-far- 
things,  &c. 

SMOLENSKO,  a  large  and  ftrong  city  of  Ruftia, 
and  capital  of  a  palatinate  of  the  fame  name,  with  a 
caftle  feated  on  a  mountain,  and  a  bifhop’s  fee.  It  is 
ftrong  by  its  fituation,  being  in  the  middle  of  a  wood, 
and  furrOunded  by  almoft  inacceftible  mountains.  It  has 
been  taken  and  retaken  feveral  times  by  the  Poles  and 
Ruffians  5  but  thefe  laft  have  had  polfeftion  of  it  ever 
fince  the  year  1687.  It  is  feated  on  the  river  Nieper, 
near  the  frontiers  of  Lithuania,  188  miles  fouth-welt  of 
Mofcow.  £.  Long.  31.  22.  N.  Lat.  54.  50. 

Smolensko,  a  duchy  and  palatinate  of  Ruffia,  bound¬ 
ed  on  the  north  by  Biela,  on  the  eaft  by  the  duchy  of 
Mofcow,  on  the  fouth  by  that  of  Severia  and  the  pala¬ 
tinate  of  Meiftaw,  and  on  the  weft  by  the  fame  palati¬ 
nate  and  by  that  of  Witeplk.  It  is  full  of  forefts  and 
mountains  :  and  the  capital  is  of  the  fame  name. 

SMOLLET,  Dr  Tobias,  an  author  whofe  writings 
will  tranfmit  his  name  with  honour  to  pofterity,  was 
born  in  the  year  1720  at  a  fmall  village  within  two 
miles  of  Cameron,  on  the  banks  of  the  river  Leven. 

He  appears  to  have  received  a  claffical  education,  and 
was  bred  to  the  praCtice  of  phyfic  and  furgery  \  and  in 
the  early  part  of  his  life  ferved  as  a  furgeon’s  mate  in. 
the  navy. 

The  incidents  that  befel  him  during  his  continuance 
in  this  capacity  ferved  as  a  foundation  for  Roderic  Ran¬ 
dom,  one  of  the  moft  entertaining  novels  in  the  Englifh 
tongue.  He  was  prefent  at  the  fiege  of  Carthagena  y 
and  in  the  before  mentioned  novel  he  has  given  a  faith¬ 
ful,  though  not  very  pJcafing,  account  of  the  manage¬ 
ment  of  that  ill-conduCted  expedition,  which  he  cenfures 
in  the  warmeft  terms,  and  from  circumftances  which  fell, 
under  his  own  particular  obfervation. 

His  connection  with  the  fea  feems  not  to  have  been 
01  long  continuance  \  and  it  is  probable  that  he  wrote 
feveral  pieces  before  he  became  known  to  the  public  by 
his  capital  productions.  The  firft  piece  we  know  of 
with  certainty  is  a  Satire  in  two  parts,  printed  firft  in 
the  years  1746  and  1747,  and  reprinted  in  a  Collection 
of  his  Plays  and  Poems  in  1777.  About  this  period,  or 
fome  time  before,  he  wrote  for  Mr  Rich  an  opera  Intitled* 

Alcefte,  which  has  never  been  performed  nor  printed. 

Ait 
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At  the  age  of  18  he  wrote  a  tragedy  intitled  The 
Regicide,  founded  on  the  ftory  of  the  affaffination  of 
James  I.  of  Scotland.  In  the  preface  to  this  piece, 
publifhed  by  fubfeription  in  the  year  1 749,  he  bitterly 
exclaimed  againft  falfe  patrons,  and  the  duplicity  of 
theatrical  managers.  The  warmth  and  impetuofity  of 
his  temper  hurried  him,  on  this  occafion,  into  unjuft  re¬ 
flexions  .againft  the  late  George  Lord  Lyttleton  and 
Mr  Garrick  :  the  charaXer  of  the  former  he  charaXer- 
ifed  in  the  novel  of  Peregrine  Pickle,  and  he  added  a 
burlelque  of  the  Monody  written  by  that  nobleman  on 
the  death  of  his  lady.  Againll  Mr  Garrick  he  made 
illiberal  ill-founded  cnticifms ;  and  in  his  novel  of  Ro- 
deric  Random  gave  a  very  unfair  reprefentation  of  his 
treatment  of  him  refpefting  this  tragedy.  Of  this  con- 
flud  he  afterwards  repented,  and  acknowledged  his  er- 
rors ;  though  in  the  fubfequent  editions  of  the  novel  the 
paffages  which  were  the  hafly  effufions  of  difappointment 
were  not  omitted. 

1  *  ^J?-neVer’  *n  &lv*n£  a  °f  the  liberal  arts  in 

his  Hiltory  of  England,  he  afterwards  remarked,  “  the 
exhibitions  of  the  ftage  were  improved  to  the  molt  ex- 
quilite  entertainment  by  the  talents  and  management  of 
Garrick,  who  greatly  Impaired  all  his  predeceffors  of 
this  and  peihaps  every  other  nation,  in  his  genius  for 
acting,  in  the  fweetnefs  and  variety  of  his  tones,  the  ir- 
rcfiftible  maS'c  eye>  the  fire  and  vivacity  of  his 

action,  the  eloquence  of  attitude,  and  the  whole- pathos 
of  expreffion.  f 

Not  fatisfied  with  this  public  declaration,  he  wrote 
an  apology  to  Mr  Garrick  in  ilill  flronger  terms.  With 
thefe  ample  conceffions,  Mr  Garrick  was  completely  fa- 
tisfied  j  fo  that  in  1 757,  when  Dr  Smollet’s  comedy  of 
the  Reprifals,  an  afterpiece  of  two  a 61s,  was  performed 
at  Drury  Lane  theatre,  the  latter  acknowledged  himfelf 
highly  obliged  for  the  friendly  care  of  Mr  Garrick  ex¬ 
erted  in  preparing  it  for  the  ftage  ;  and  flill  more  for 
his  aXing  the  part  of  Lufignan  in  Z,ara  for  his  benefit, 
on  the  fixth  inftead  of  the  ninth  night,  to  which  he  w’as 
only  intitled  by  the  cuftom  of  the  theatre. 

The  Adventures  of  Roderic  Random,  publifhed  in  1748, 

2  vols  i2mo,  a  book  which  flill  continues  to  have  a  moft 
extenfive  fale,  firft  eftabliftied  the  DoXor’s  reputation. 
All  the  firft  volume  2nd  the  beginning  of  the  fecond  ap¬ 
pear  to  confift  of  real  incident  and  charaXer,  though 
certainly  a  good  deal  heightened  and  difguifed.  The 
Judge  his  grandfather,  Crab  and  Potion  the  two  apo¬ 
thecaries,  and  ’Squire  Gawky,  were  charaXers  well 
known  in  that  part  of  the  kingdom  where  the  feene  was 
laid.  Captains  Oakhum  and  Whiffle,  DoXors  Mack- 
fhane  and  Morgan,  were  alfo  faid  to  be  real  perfonages •, 
but  their  names  we  have  either  never  learned  or  have 
now  forgotten,  A  bookbinder  and  barber  long  eager¬ 
ly  contended  for  being  fhadowed  under  the  name  of 
Strap.  The  DoXor  feems  to  have  enjoyed  a  peculiar 
felicity  in  describing  fea  charaXers,  particularly  the 
officers  and  failors  of  the  navy.  His  Trunnion.  Hatch¬ 
way,  and  Pipes,  are  highly  finifhed  originals  5  but 
what  exceeds  them  all,  and  perhaps  equals  any  charac¬ 
ter  that  has  yet  been  painted  by  the  happieft  genius  of 
ancient  or  modern  times,  is  his  Lieutenant  Bowling. 
This  is  indeed  nature  itfelf  5  original,  unique ,  and  fui 
generis . 

-By  the  publication  of  this  work  the  DoXor  had  ac¬ 
quired  fo  great  a  reputation,  that  henceforth  a  certain 
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degree  of  fuccefs  was  infured  to  every  thing  known  or  Smollet. 

fufpeXed  to  proceed  from  his  hand.  In  the  courfe  of'— "V - 

a  few  years,  the  Adventures  of  Peregrine  Pickle  ap¬ 
peared  ;  a  work  of  great  ingenuity  and  contrivance  in 
the  compofition,  and  in  which  an  uncommon  degree  of 
erudition  is  diiplayed,  particularly  in  the  defeription  of 
the  entertainment  given  by  the  Republican  DoXor,  af¬ 
ter  the  manner  of  the  ancients.  Under  this  perfonage 
the  late  Dr  Akenfide,  author  of  The  Pleafures  of  Ima¬ 
gination,  is  fuppofed  to  be  typified  5  and  it  would  be 
difficult  to  determine  whether  profound  learning  or  ge¬ 
nuine  humour  predominate  moft  in  this  epifodc.  An¬ 
other  cpifode  of  The  Adventures  of  a. Lady  of  Quality, 
likewife  inferted  in  this  work,  contributed  greatly  to  its 
fuccefs.,  and  is  indeed  admirably  executed  *,  the  material? 
it  is  faid,  the  lady  herfelf  (the  celebrated  Lady  Vane] 
furni  Died.  y 

Thefe  were  not  the  only  original  compofitions  of  this 
ftamp  wTith  which  the  DoXor  has  favoured  the  public. 
Ferdinand  Count  Fathom,  and  Sir  Launcelot  Greaves, 
are  flill  in  the  lift  of  what  may  be  called  reading  novels , 
and  have  gone  through  feveral  editions ;  but  there  is  no 
in  juft  ice  in  placing  them  in  a  rank  far  below  the  former. 

No  doubt  invention,  charaXer,  compofition,  and  con¬ 
trivance,.  are  to  be  found  in  both  ;  but  then  fituations 
are  deferibed  which  are  hardly  poffible,  and  charaXers 
are  painted  which,  if  not  altogether  unexampled,  are  at 
leaft  incompatible  with  modern  manners  ;  and  which 
ought  not  to  be,  as  the  feenes  are  laid  in  modern 
times. 

The  laft  work  which  we  believe  the  DoXor  publifhed 
was  of  much  the  fame  fpecies,  but  caft  into  a  different 
form — The  Expedition  of  Humphrey  Clinker.  It  con¬ 
fix  of  a  feries  of  letters,  written  by  different  perfons  to 
their  refpeXive  correfpondents.  He  has  here  carefully 
avoided  the  faults  which  may  be  juftly  charged  to  his  two 
former  produXions.  Here  are  no  extravagant  charac¬ 
ters  nor  unnatural  fituations.  On  the  contrary,  an  ad¬ 
mirable  knowledge  of  life  and  manners  is  difplayed  $  and 
moft  ufeful  leffons  are  given  applicable  to  interefting  but 
to  very  common  fituations. 

Wc  know  not  whether  the  remark  has  been  made, 
but  there  is  certainly  a  very  obvious  fimilitude  between 
the  charaXers  of  the  three  heroes  of  the  DoXor’s  chief 
produXions.  Roderic  Random,  Peregrine  Pickle,  and 
Matthew  Bramble,  are  all  brothers  of  the  fame  family. 

The  fame  fatirical,  cynical  difpofition,  the  fame  gene- 
rofity  and  benevolence,  are  the  diftinguifiung  and  eba- 
raXeriftical  features  of  all  three  \  but  they  are  far  from 
being  fervile  copies  or  imitations  of  each  other.  They 
differ  as  much  as  the  Ajax,  Diomed,  and  Achilles  of 
Plomer.  This  was  undoubtedly  a  great  effort  of  ge¬ 
nius  j  and  the  DoXor  feems  to  have  deferibed  his  own 
c  haraXer  at  the  different  ft  ages  and  fituations  of  his 
life. 

Before  he  took  a  houfe  at  Chelfea,  he  attempted  to 
fettle  as  praXitioner  of  phyfic  at  Bath  5  and  with  that 
view  wrote  a  treatife  on  the  waters ;  but  was  unfuccefs- 
ful,  chiefly  becaufe  he  could  not  render  himfelf  agree¬ 
able  to  the  women,  whofe  favour  is  certainly  of  great 
confequence  to  all  candidates  for  eminence,  whether  in 
medicine  or  divinity.  This,  however,  was  a  little  ex¬ 
traordinary,  for  thofe  who  remembered  Dr  Smollet  at 
that  time,  cannot  but  acknowledge  that  he  was  as  grace¬ 
ful  and  handfome  a  man  as  any  of  the  age  he  lived  in  > 

befides. 
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Smollet.  befides,  there  was  a  certain  dignity  in  his  air  and  mai> 
L— -v -  ner  which  could  not  but  infpire  refpeft  wherever  he  ap¬ 

peared.  Perhaps  he  was  too  foon  difcouraged  ;  in  all 
probability,  had  he  perfevered,  a  man  of  his  great  learn¬ 
ing  profound  fagacity,  and  intenfe  application,  befides 
being  endued  with  every  other  external  as  well  as  inter¬ 
nal  accomplishment,  mull  have  at  lad  fucceeded,  and, 
had  he  attained  to  common  old  age,  been  at  the  head  of 
his  profeflion. 

Abandoning  phyfic  altogether  as  a  profeflion,  he  fix¬ 
ed  his  refidence  at  Chelfea,  and  turned  his  thoughts  en¬ 
tirely  to  writing.  Yet,  as  an  author,  he  was  not  near 
fo  fuccefsful  as  his  happy  genius  and  acknowledged  me¬ 
rit  certainly  deferved.  He  never  acquired  a  patron 
among  the  great,  who  by  his  favour  or  beneficence  re¬ 
lieved  him  from  the  neceflity  of  writing  for  a  fubfiflence. 
The  truth  is,  Dr  Smollet  poffeffed  a  loftinefs  and  eleva¬ 
tion  of  fentimsnt  and  chara&er  which  appear  to  have 
difqualified  him  for  paying  court  to  thofe  who  were  ca¬ 
pable  of  conferring  favours.  Xt  would  be  wrong  to  call 
this  difpofition  pride  or  haughtinefs  ;  for  to  his  equals 
and  inferiors  he  was  ever  polite,  friendly,  arid  generous. 
Bookfellers  may  therefore  be  find  to  have  been  his  on¬ 
ly  patrons  ;  and  from  them  he  had  condant  employ¬ 
ment  in  t  ran  dating*  compiling,  and  reviewing.  He 
trjmdated  Gil  Bias  and  Don  Quixote,  both  fo  happily, 
that  all  the  former .tranflations  of  thefe  excellent  pro¬ 
ductions  of  genius  have  been  almod  fuperfeded  by  his. 
His  name  likewifc  appears  to  a  tranflation  of  Voltaire’s 
Profe  Works  *,  but  little  of  it  was  done  by  his  own 
hand  ;  he  only  revifcd  it,  and  added  a  few  notes.  He 
was  concerned  in  a  great  variety  of  compilations.  His 
Hiftory  of  England  was  the  principal  work  of  that 
kind.  It  had  a  mod  extenfive  fale  ;  and  the  Doclor  is 
laid  to  have  received  2000I.  for  writing  it  and  the  con¬ 
tinuation. 

In  1755  he  fet  on  foot  the  Critical  Review,  and 
continued  the  principal  manager  of  it  till  he  went  abroad 
for  the  firft  time  in  the  year  1763.  He  was  perhaps 
too  acrimonious  fometimes  in  the  conduft  of  that  work  ; 
and  at  the  fame  time  difplayed  too  much  fenfibility 
when  any  of  the  unfortunate  authors  attempted  to  reta¬ 
liate  whole  works  he  had  perhaps  judly  cenfured. 

Among  other  controverfies  in  which  his  engagements 
in  this  publication  involved  him,  the  mod  material  in 
its  confequences  was  that  occafioned  by  his  remarks  on 
a  pamphlet  publHhed  by  Admiral  Knowles.  That* gen¬ 
tleman,  in  defence  of  his  condufl  on  the  expedition  to 
Roclifort,  publiihe.l  a  vindication  of  himfelf  5  which  fal¬ 
ling  under  the  Doflor’s  examination,  produced  fome 
very  fevere  ttri&ures  both  on  the  performance  and  on 
the  chara&er  of  the  writer.  The  admiral  ^immediately 
commenced  a  profecution  againd  the  printer  ;  declaring 
at  the  fame  time  that  he  defired  only  to  be  informed 
who  the  writer  was,  that  if  he  proved  to  be  a  gentle¬ 
man  he  might  "obtain  the  fatisfadfion  of  one  from  him. 
In  this  affair  the  DoClor  behaved  both  with  prudence 
and  with  fpirit.  Defirous  of  compromifing  the  difpute 
with  the  admiral  in  an  amicable  manner,  he  applied  to 
his  friend  Mr  Wilkes  to  interpofe  his  good  offices  with 
his  opponent.  The  admiral,  however,  was  inflexible  } 
and  jufl  as  fentence  was  going  to  be  pronounced  againd 
the  printer,  the  Doflor  came  into  court,  avowed  him¬ 
felf  the  author  of  the  Strictures,  and  declared  himfelf 
ready  to  trive  Mr  Knowles  any  fatisfaftion  he  chofe. 
Vol.  XIX.  Part  II. 


The  admiral  immediately  commenced  a  frefli  a&ion  SnioNet,  , 
againd  the  Do&or,  who  was  found  guilty,  fined  iool.,  v  r 
and  condemned  to  three  months  imprifonment  in  the 
King’s  Bench.  It  is  there  he  is  faid  to  have  written 
the  Adventures  of  Sir  Launcelot  Greaves,  in  which  he 
has  deferibed  fome  remarkable  characters,  then  his  fel¬ 
low-  pri loners. 

When  Lord  Bute  was  called  to  the  chief  adminidra- 
tion  of  affairs,  he  was  prevailed  upon  to  write  in  defence 
of  that  nobleman’s  meafures;  which  he  did  in  a  weekly 
paper  called  the  Briton .  This  gave  rife  to  the  famous 
North  Briton  ;  wherein,  according  to  the  opinion  of 
the  public,  he  was  rather  baffled.  The  truth  is,  the 
Dodlor  did  not  feem  to  poffefs  the  talents  neceffary  for 
political  altercation.  He  wanted  temper  and  coolnefs  5 
and  his  friends  accufed  his  patron  of  having  denied  him 
the  neceffary  information,  and  even  negledled  the  fulfil¬ 
ling  of  fome  of  his  other  engagements  with  him.  Be 
that  as  it  will,  the  Dodlor  is  faid  not  to  have  forgotten, 
him  in  his  fubfequent  performances.. 

Befides  the  Briton,  Dr  Smollet  is  fuppofed  to  have 
written  other  pieces  in  fupport  of  the  caufe  he  efpoufed. 

The  Adventures  of  an  Atom,  in  two  volumes,  are  known 
to  be  his  produ&ion. 

His  conflitution  being  at  lad  greatly  impaired  by  a 
fedentary  life  and  adiduous  application  to  dudy,  he 
went  abroad  for  his  health  in  June  17 63,  and  continued 
in  France  and  Italy  two  years.  He  wrote  an  account 
of  his  travels  in  a  feries  of  letters  to  fome  friends,  which 
were  afterwards  publidied  in  two  volumes  o&avo,  1766. 

During  all  that  time  he  appears  to  have  laboured  under 
a  condant  fit  of  chagrin.  A  very  flight  perufai  of  thefe 
letters  will  fufficiently  evince  that  this  obfervation  is 
founded  in  fadl,  and  *12  indeed  a  melancholy  indance  of 
the  influence  of  bodily  didemper  over  the  bed  difpofi¬ 
tion. 

His  relation  of  his  travels  is  adlually  cynical  \  for 
which  Sterne,  in  his  Sentimental  Journey,  has  animad¬ 
verted  on  him  under  the  character  of  Smelfungus.  The 
Doctor  lived  to  return  to  his  native  country  :  but  his 
health  continuing  to  decline,  and  meeting  with  frefli 
mortifications  and  difappointments,  he  went  back  to 
Italy,  where  he  died  in  October  21.  1771.  He  was  em- 
played,  during  the  lad  years  of  his  life,  in  abridging  the 
Modern  Univerfal  Hidory,  great  part  of  which  he  had 
originally  written  himfelf,  particularly  the  hidories  of 
France,  Italy,  and  Germany. 

He  certainly  met  with  many  mortifications  and  dif¬ 
appointments ;  which,  in  a  letter  to  Mr  Garrick,  he 
thus  feelingly  expreffes :  “  I  am  old  enough  to  have 
feen  and  obferved,  that  we  are  all  playthings  of  For¬ 
tune  j  and  that  it  depends  upon  fomething  as  infignifi- 
cant  and  precarious  as  the  toffing  up  of  a  halfpenny, 
whether  a  man  rifes  to  affluence  and  honours,  or  conti¬ 
nues  to  his  dying  day  druggling  with  the  difficulties  and 
difgraces  of  life.” 

It  would  be  needle fs  to  expatiate  cn  the  chara&er  of 
a  man  fo  well  known  as  Dr  Smollet,  who  has,  befides, 
given  fo  many  ftri&ures  of  his  own  character  and  man¬ 
ner  of  living  in  his  writings,  particularly  in  Humphrey 
Clinker  *,  where  he  appears  under  the  appellation  of 
Mr  Ser/e,  and  has  an  interview  with  Mr  Bramble  \  and 
his  manner  of  living  is  deferibed  in  another  letter,  where 
young  Melford  is  fuppofed  to  dine  with  him  at  his  houfe 
in  Chelfea.  No  doubt  he  made  money  by  his  connec- 
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economic,  or  endued  with  the  gift  of  retention  (an  ex- 
preflion  of  his  own),  he  might  have  lived  and  died  very 
independent.  However,  to  do  juftice  to  his  memory, 
his  difficulties,  whatever  they  were,  proceeded  not  from 
extravagance  or  want  of  economy.  He  was  hofpitable, 
but  not  ottentatioufly  fo  ;  and  his  table  was  plentiful,  but 
not  extravagant.  _  No  doubt  he  had  his  failings  ;  but 
dill  it  would  be  difficult  to  name  a  man  who  was  fo  re- 
ipeftable  for  the  qualities  of  his  head,  or  more  amiable  for 
the  virtues  of  his  heart. 

Since  his  death  a  monument  has  been  ere&ed  to  his 
memory  pear  Leghorn,  on  which  is  inferibed  an  epitaph 
written  in  Latin  by  his  friend  J)r  Armffrong,  author 
of  The  Art  of  Preferving  Health,  and  many  other  ex¬ 
cellent  pieces.  An  infeription  written  in  Latin  was  like- 
wife  inferibed  on  a  pillar  ereded  to  his  memory  on  the 
banks  of  the  Leven,  by  one  of  his  relations. 

To  thefe  memoirs  we  are  extremely  forry  to  add,  that 
fo  late  as  1785  the  widow  of  Dr  Smollet  was  redding  in 
indigent  circumttances  at  Leghorn.  On  this  account 
the  tragedy  of  Venice  Preferved  ivas  afted  for  her  bene¬ 
fit  at  Edinburgh  on  the  5  th  of  March,  and  an  excellent 
prologue  fpoken  on  that  occafion. 

I  lie  pieces  inferted  in  the  pofthumous  collection  of 
Dr  Smol let’s  plays  and  poems  are,  The  Regicide,  a 
tragedy  :  The  Reprifal,  a  comedy  ;  Advice  and  Re¬ 
proof,  two  fatires ;  The  Tears  of  Scotland  \  Verfes  on 
a  Young  Lady  ;  a  Love  Elegy,  in  imitation  of  Tibullus; 
two  Songs ;  a  Burlefque  Ode  ;  Odes  to  Mirth,  to 
Sleep,  to  Leven  Water,  to  Blue-ey’d  Ann,  and  to  In¬ 
dependence. 

#  SMUGGLERS,  perfons  who  import  or  export  prohi¬ 
bited  goods  without  paying  the  duties  appointed  by  the 
lawn 

The  duties  of  cuttcms,  it  is  faid,  were  originally  in- 
touted,  in  order  to  enable  the  king  to  afford  protec¬ 
tion  to  trade  againft  pirates  :  they  have  fincc  been  con¬ 
tinued  as  a  branch  of  the  public  revenue.  As  duties 
impofed  upon  the  importation  of  goods  ntceffarily  raife 
their  price  above  what  they  imght  otherwife  have  been 
fold  for,  a  temptation  is  prefented  to  import  the  com¬ 
modity  clandeftinely  and  to  evade  the  duty.  Many 
perfons,  prompted  by  the  hopes  of  gain,  and  confider- 
ing  the  violation  of  a  pofitive  lawr  of  this  nature  as 
in  no  refpect  criminal  (an  idea  in  which  they  have 
been  encouraged  by  a  great  part  of  the  community, 
who  make  no  fcruple  to  purchafe  fmuggled  goods), 
have  engaged  in  this  illicit  trade.  It  was  impoflible 
that  government  could  permit  this  praClice,  which  is 
highly  injurious  to  the  fair  trader,  as  the  fmuggler  is 
enabled  to  underfell  him,  while  at  the  fame  time*  he  im¬ 
pairs  the  national  revenue,  and  thus  wholly  deftroys  the 
end  for  which  thefe  duties  were  appointed.  Such  penal¬ 
ties  are  therefore  infli&ed  as  it  was  thought  would  pre¬ 
vent  fmuggling. 

Many  laws  have  been  made  with  this  view.  If  any 
goods  be  (hipped  or  landed  without  warrant  and  pre¬ 
fence  of  an  officer,  the  veflel  fliall  be  forfeited,  and  the 
wharfinger  fliall  forfeit  I  col.  and  the  matter  01  ma¬ 
riner  of  any  fhip  inward  bound  fhall  forfeit  the  value  of 
the  goods  :  and  any  carman,  porter,  or  other  aflifting, 
fliall  be  committed  to  gaol,  till  he  find  furety  of  his 
good  behaviour,  or  until  he  fliall  be  difeharged  by  t!  e 
court  of  exchequer  (13  &  14  C.  II.  c.  n.f  If  goods 


[  42  6  ]  S  M  U 

a  riaid  be  relanded  after  drawback,  the  veflel  and  goods  ttialf  Smuggle*. 


be  forfeited  ;  and  every  perlon  concerned  therein  fliall 
forfeit  double  the  value  of  the  drawback  (8  An.  c.  13.) 

Goods  taken  in  at  fea  fhall  be  forfeited,  and  alfo  the 
veffel  into  wnich  they  are  taken;  and  every  perlon  con¬ 
cerned  therein  fliall  forfeit  treble  value  (9  G.  II.  c.  35.) 

A  veffel  hovering  near  the  coaft  fliall  be  forfeited,  if 
under  30  tons  burden ;  and  the  goods  fhall  alfo  be  for¬ 
feited,  or  the  value  thereof  (5  G.  IlI.c.  43.)  Perfons 
receiving  or  buying  run  goods  fhall  forfeit  20I.  (8  G. 
c.  18.)  A  concealer  of  run  goods  fliall  forfeit  treble 
value  (8  G.  c.  18.)  Offering  run  goods  to  fale,  the 
fame  fliall  be  forfeited,  and  the  perlon  to  whom  they 
are  offered  may  feize  them  ;  and  the  perfon  offering 
them  to  fale  fliall  forfeit  treble  value  (11  G.  c.  30.)  A 
porter  or  other  perfon  carrying  run  goods  fliall  forfeit 
treble  value  (9  G.  II.  c.  35.)  Perfons  armed  or  dif- 
guifed  carrying  run  goods  fliall  be  guilty  of  felony, 
and  tranfported  for  feven  years  (8  G.  c.  18.  9  G.  II. 

c*  35-) 

But  the  laft  ffatute,  19  G.  II.  c.  34.  is  for  this  pur- 
pofe  itijlar  omnium  ;  for  it  makes  all  forcible  a<Rs  of 
fmuggling,  carried  on  in  defiance  of  the  laws,  or  even 
in  difguife  to  evade  them,  felony  without  benefit  of  cler¬ 
gy  :  enabling,  that  if  three  or  more  perfons  fliall  af 
femble,  with  fire-arms  or  other  offenfive  weapons,  to  af- 
fift  in  the  illegal  exportation  or  importation  of  goods, 
or  in  refeuing  the  fame  after  feizure,  or  in  refeuing  of¬ 
fenders  in  cuffody  for  fuch  offences  :  or  fliall  pafs  with 
fuch  goods  in  difguife  ;  or  fliall  wound,  flioot  at,  or  af- 
fault,  any  officers  of  the  revenue  when  in  the  execution 
of  their  duty  ;  fuch  perfons  fliall  be  felons,  without  the 
benefit  of  clergy. 

When  we  confider  tile  nature,  and  Hill  more  the  hi- 
ttory  of  mankind,  we  mutt  allow  that  the  enacting  of 
fevere  penal  laws  is  not  the  way  to  prevent  crimes.  It 
were  indeed  much  to  be  wi (Led  that  there  were  no  fuch 
thing  as  a  political  crime  ;  for  the  generality  of  men, 
but  efpecially  the  lower  orders,  not  di  leaning  the  pro¬ 
priety  or  utility  of  fuch  laws,  confider  them  as  oppref- 
five  and  tyrannical,  and  never  hefitate  to  violate  them 
when  they  can  do  it  with  impunity.  Inftead  therefore  Smith's 
of  puni filing  fmugglers,  it  would  be  much  better  to  r &  Wealth  of 
move  the  temptation.  But  the  high  duties  which  have  Nations> 
been  impofed  upon  the  importation  of  many  different '°  * U1* 
forts  of  foreign  goods,  in  order  to  difeourage  their  con- 
fumption  in  Great  Britain,  have  in  many  cafes  ferved 
only  to  encourage  fmuggling  ;  and  in  all  cafes  have  re¬ 
duced  the  revenue  of  the  cuiloms  below  what  more  mo¬ 
derate  duties  would  have  afforded.  The  faying  of  Dr 
Swift,  that  in  the  arithmetic  of  the  cuttoms  two  and 
two,  inttead  of  making  four,  make  fometimes  only  one, 
holds  perfeffiy  true  with  regard  to  fuch  heavy  duties, 
which  never  could  have  been  impofed,  had  not  the  mer¬ 
cantile  fyttem  taught  us,  in  many  cafes,  to  employ  tax¬ 
ation  as  an  inttrument,  not  of  revenue,  but  of  mono- 
poly. 

The  bounties  which  are  fometimes  given  upon  the 
exportation  of  home  produce  and  manufactures,  and  the 
drawbacks  which  are  paid  upon  the  re-exportation  of 
the  greater  part  of  foreign  goods,  have  given  occaficn 
to  many  frauds,  and  to  a  fpteies  of  fmuggling  more  de- 
ftrudtive  of  the  public  revenue  than  any  other.  In  or¬ 
der  to  obtain  the  bounty  or  drawback,  the  goods,  it  is 
well  known,  a're  fometimes  (Lipped  and  fent  to  fea,  but 

foon 
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foc-n  afterwards  clandeftinely  relanded  in  icme  other  part 

of  the  country.  *  , 

Heavy  duties  being  impofed  upon  almoft  ail  goods 
imported,  our  merchant  importers  frauggle  as  much, 
and  make  entry  of  as  little  as  they  can.  Our  merchant 
exporters,  on  the  contrary,  make  entry  of  more  than 
they  export  ;  fome times  out' of  vanity,  and  to  pafs  for 
great  dealers  in  goods  which  pay  no  duly  *,  and  fome- 
times  to  gain  a  bounty  or  a  drawback.  Our  exports, 
in  confequence  of  thefe  different  frauds,  appear  upon 
the  cuftomhoufe  books  greatly  to  overbalance  our  im¬ 
ports  ;  to  the  unfpeakable  comfort  of  thofe  politicians 
who  meafure  the  national  profperity  by  what  they  call 

the  balance  of  trade.  '  ' 

SMUT,  in  Hujhandry ,  a  difeafe  in  corn,  when  the 
grains,  inftead  of  being  filled  with  flour,  are  full  of  a 
ftinking  black  powder.  See  Wheat. 

SMYRNA,  or  Jsmir,  at  prefent  the  largeff  and 
rich  eft  city  of  Afia  Minor,  is  fkuated  in  north  latitude 
3S0  28',  and  in  E.  Long.  270  25'  from  Greenwich,  and 
about  183  miles  weft  by  fouth  of  Conftantino-ple.  The 
town  extends  along  the  ftiore  about  half  a  mile  on  a 
gentle  declivity.  The  houfes  of  the  Englifli,  French, 
and  Dutch  confuls  are  handfome  ftru&ures  ;  thefe,  with 
moft  of  thofe  occupied  by  the  Chriftian  merchants,  are 
wafhed  on  one  fide  by  the  fea,  forming  a  ftreet  named 
Frank-JIreet ,  from  its  being  folely  inhabited  by  Euro¬ 
pean  Chriftians.  In  the  year  1763  the  whole  of  this 
quarter  was  confumcd  by  fire  :  the  lofs  fuftained  by 
this  calamity  in  merchandife  was  eftimated  at  a  million 
and  a  half  of  T urkifti  dollars,  or  near  200,oool.  fter- 
ling.  The  port  is  one  of  the  fineft  of  the  Levant,  it 
being  able  to  contain  the  largeft  fleet;  and  indeed 
there  are  feldom  in  it  fewer  than  100  (hips  of  different 
nations. 

A  caftle  ftand.  at  its  entrance,  and  commands  all  the 
(hipping  which  fail  in  or  out.  There  is  likewife  an  old 
ruinous  caftle,  near  a  mile  in  circumference,  which  ftands 
in  the  upper  part  of  the  city,  and,  according  to  tradi¬ 
tion,  was  built  by  the  emprefs  Helena:  and  near  it  is 
an  ancient  ftru&ure,  faid  to  be  the  remains  of  a  palace 
where  the  Greek  council  was  held  when  Smyrna  was 
the  metropolis  of  Afia  Minor.  They  alfo  (how  the 
ruins  of  an  amphitheatre,  where  it  is  faid  St  Polycarp, 
the  fir  ft  bilhop,  fought  with  lions. 

This  city  is  about  four  miles  in  circumference,  and 
n.early  of  a  triangular  form  ;  but  the  fide  next  the 
mountain  is  much  longer  than  the  other  fides.  The 
houfes  are  low,  and  moftly  built  with  clay  walls,  on  ac¬ 
count  of  the  earthquakes  to  which  the  country  is  fub- 
;  but  the  caravanferas  and  fome  other  of  the  public 
buildings  have  an  air  of  magnificence.  The  ftreets  are 
wide,  and  almoft  a  continued  bazar,  in  which  a  great 
part  of  the  merchandife  of  Europe  and  Afia  is  expofed 
to  fale,  with  plenty  of  provifions  ;  though  thefe  are  not 
fo  cheap  as  in  many  other  parts  of  Turkey,  on  account 
of  the  populou fiefs  of  the  place,  and  the  great  refort 
of  foreigners.  It  is  faid  to  contain  15,000  Turks 
3  0,000  Greeks,  1  800  Jew's,  200  Armenians,  and  200 
Franks  :  but  the  whole  population  is  computed  at 
3  20,000.  The  Turks  have  19  mofques  ;  two  churches 
belong  to  the  Greeks  ;  one  to  the  Armenians  ;  and  the 
Jews  have  eight  fynagogues.  The  Romanifts  have 
three  convents.  There  is  alfo  one  of  the  fathers  Della 
Terra  Santa.  Here  refides  an  archbiftiop  of  the  Greek 
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church  ;  a  Latin  biftiop  who  has  a  falary  from  Rome, 
with  the  title  of  biftiop  of  Smyrna  in  partibus  infidehum  ; 
and  the  Englifh  and  Dutch  fadories  have  each  their 
chaplain. 

The  walks  about  the  town  are  extremely  pleafani, 
particularly  on  the  weft  fide  of  frank  ftreet,  where 
there  are  fcveral  little  groves  of  orange  and  lemon  trees, 
which  being  always  clothed  with  leaves,  blofloms,  and 
fruit,  regale  feveral  of  the  fenfts  at  the  (ame  time,  the 
vines  which  cover  the  little  hills  about  Smyrna  afford^ 
both  a  delightful  profped  and  plenty  of  grapes,  of 
which  good  wine  is  made,  ihefe  hills  are  agreeably 
interfperfed  with  fertile  plains,  little  forefts  of  olives 
and  other  fruit-trees,  and  many  plea  lure -houfes,  to 
which  the  Franks  ufually  retire  during  the  lummer.  In 
the  neighbourhood  of  Smyrna  is  great  plenty  of  game 
and  wild- fowl,  and  particularly  deer  and  wild-hogs. 
The  fea  alfo  abounds  with  a  variety  of  good  filh.  1  he 
European  Chriftians  are  here  allowed  all  imaginable  li¬ 
berties,  and  ufually  clothe  themfelves  after  the  Euro¬ 
pean  manner.  ‘ 

The  chief  commerce  of  this  city  confifts  in  raw  filk, 
filk-ftufts,  grograms,  and  cotton  yarn. 

However,  the  unhealthfulnefs  of  the  fituation,  and 
more  efpecially  the  frequent  earthquakes,  from  which, 
it  is  faid,  they  are  fcarcely  ever  free  for  two  years  to¬ 
gether,  and  which  have  been  felt  40  days  fucceftively, 
are  an  abatement  of  the  pleafure  that  might  other  wife 
be  enjoyed  here.  A  very  dreadful  one  happened  in 
June  1688,  which  overthrew  a  great  number  of  the 
houfes  ;  and  the  rock  opening  where  the  caftle  ftood, 
(wallowed  it  up,  and  no  lefs  than  5000  perfons  periflied 
on  this  occafion. 

In  the  year  1758,  fo  deflating  a  plague  raged  here, 
that  fcarcely  a  fufticient  number  of  the  inhabitants  fur- 
vived  to  gather  in  the  fruits  of  the  earth.  In  the  year 
1772,  three-fourth  parts  of  the  city  were  confirmed  by 
fire  ;  and  fix  years  after  it  was  vilited  by  the  moft  dread¬ 
ful  earthquakes,  which  continued  from  the  25th  of  June 
to  the  5th  of  July  ;  by  which  fucceftive  calamities  the 
city  has  been  fo  much  reduced,  that  its  former  confe- 
quence  is  never  likely  to  be  leftored. 

The  ladies  here  wear  the  oriental  drefs,  confiding  of 
large  trowfers  or  breeches,  which  reach  to  the  ancle  ; 
long  veils  of  rich  filk  or  velvet,  lined  in  winter  wiui 
coftly  furs  ;  and  round  their  waift  an  embroidered  zone 
with  clafps  of  filver  or  gold.  Their  hair  is  plaited, 
and  defeends  down  the  back  often  in  great  profufion. 
The  girls  have  fometimes  above  twenty  thick  treffes, 
befides  two  or  three  encircling  the  head  as  a  coronet, 
and  fet  oft'  with  flowers  and  plumes  of  feathers,  pearls, 
or  other  jewels.  They  commonly  ftain  it  of  a  chefnut 
colour,  which  is  the  moft  defined.  Their  apparel  and 
carriage  are  alike  antique.  It  is  remarkable  that  the 
trowfers  are  mentioned  in  a  fragment  of  Sappho  as  part 
of  the  female  drefs. 

SMYRNIUM,  Alexanders  ;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  pentandria,  and  to  the  order  of 
digynia  ;  and  in  the  natural  fyftem  ranging  under  the 
45th  order,  Umbellatec,  See  Botany  Index . 

SNAFFLE,  in  the  manege,  is  a  very  {lender  bit- 
mouth  without  any  branches,  much  ufed  in  England.; 
the  true  bridles  being  referved  for  war. 

SNAIL,  in  Zoology,  See  Helix,  Conchology 
Index,  and  Limax,  Helminthology  Index, 
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.  ‘  115  Zoology.  See  Anguis- and  Serpens, 

UPHiOLOGy  Index . 

SNAKE-Stones ,  Ammonite,  in  Natural  Hiftont  the 
name  of  a  large  genus  of  foflil  (hells,  very  few  if  any  of 
which  are  yet  known  in  their  recent  llate,  or  living 
either  on  our  own  or  any  other  fhores ;  fo  that  it  feems 
wonderful  whence  fo  vail  a  number  and  variety  of  them 
Ihould  be  brought  into  our  fubterranean  regions.  They 
feem  indeed  difperfed  in  great  plenty  throughout  the 
world,  but  nowhere  are  found  in  greater  numbers,  beau¬ 
ty,  and  variety,  than  in  our  ifland. 

Mr  Harenberg  found  prodigious  numbers  of  them  on 
the  banks  of  a  river  in  Germany.  He  traced  this  river 
through  its  feveral  windings  for  many  miles,  and  among 
a  great  variety  of  oelemnitae,  cornua  ammonis,  and  coch- 
litre,  of  various  kinds  ;  he  found  alfo  great  quantities  of 
wood  of  recent  petrifa&ion,  which  dill  preferved  plain 
marks  of  the  axe  by  which  it  had  been  cut  from  the 
trees  then  growing  on  the  fhore.  The  water  of  this  river 
he  found  in  dry  feafons,  when  its  natural  fprings  were 
not  diluted  with  rains,  to  be  confiderably  heavier  than 
common  water  \  and  many  experiments  (bowed  him 
that  it  contained  ferruginous,  as  well  as  dony  particles, 
m  great  quantity,  whence  the  petrifadions  in  it  appear¬ 
ed  the  lefs  wonderful,  though  many  of  them  of  recent 
date. 

Of  the  cornua  ammonis,  or  ferpent-dones,  lie  there 
obferved  more  than  30  different  fpecics.  They  lie  im- 
merfed  in  a  bluifli  foffil  done,  of  a  foft  texture  and  fatty 
appearance,  in  prodigious  numbers,  and  of  a  great  va¬ 
riety  of  fizes,  from  the  larger  known  forts  down  to 
fuch  as  could  not  be  feen  without  very  accurate  infpec- 
lion  or  the  aflidance  of  a  microfcope.  Such  as  lie  in 
the  fofted  of  thefe  dones  are  foft  like  their  matrix,  and 
ealily  crumble  to  pieces  ;  others  are  harder.  In  a  piece 
of  this  done,  of  the  bignefs  of  a  finger,  it  is  common  to 
find  30  or  more  of  thefe  fofiils  }  and  often  they  are  feen 
only  m  form  of  white  fpecks,  fo  minute  that  their  fi¬ 
gure  cannot  be  didinguifhed  till  examined  by  the  mi¬ 
crofcope. 

They  all  confid  of  feveral  volutse,  which  are  different 
in  number  in  the  different  fpecies,  and  their  drire  alfo 
are  extremely  various  ;  fome  very  deep  with  very  high 
ridges  between  them,  others  very  flight  \  fome  draight, 
others  crooked  ;  others  undulated,  and  fome  termina¬ 
ting  in  dots,  tubercles,  or  cavities,  towards  the  back, 
and  others  having  tubercles  in  two  or  three  places. 
They  are.  all  compofed  of  a  great  number  of  chambers 
or  cells,  in  the  manner  of  the  nautilus  Gracoru m,  each 
having  a  communication  with  the  others,  by  means  of  a 
pipe  or  fiphunculus.  There  is  a  fmall  white  diell  fifh  of 
Barbadoes,  which  feems  truly  a  recent  animal  of  this 
genus  ;  and  in  the  Ead  Indies  there  is  another  alfo, 
fmall  and  grayifh  ;  but  the  large  and  beautifully  marked 
qnes  are  found  only  foffil. 

They  are  compofed  of  various  foffil  bodies,  often  of 
quarry  done,  fometimes  of  the  matter  of  the  common 
pyrites,  and  of  a  great  variety  of  other  fubdances  )  and 
though  they  appear  ufually  mere  dones,  yet  in  fome  the 
pearly  part  of  the  original  fhell  is  preferved  in  all  its 
beauty.  Sometimes  alfo,  while  the  outer  fubdance  is 
of  the  matter  of  the  pyrites,  or  other  coarfe,  dony,  or 
mineral  matter,  the  inner  cavity  is  filled  with  a  pure 
white  fpar  of  the  common  plated  texture.  This  <nves 
a  great  beauty  to  the  fpecimen.  The  cornua  ammonis, 
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or  fnake-ftones  are  found  in  many  parts  of  England 
particularly  in  Yorkftdre,  where  they  are  very  plentiful 
in  the  alum  rocks  of  feveral  fizes. 

SNAKE-Root  See  Poly  gala,  Botany  Index. 

SNAKE-lVecd.  See  Polygonum,  Botany  Index. 

r  5NAP£-DRAGON.  See  Antirrhinum,  Botany 
index. 

oNEEZING,  a  convulfive  motion  of  the  mufcles  of 
the  bread  whereby  the  air  is  expelled  from  the  nofe 
with  much  vehemence  and  noife.  It  is  caufed  bv  the 
irritation  of  the  upper  membrane  of  the  nofe,  occafioneci 
by  aend  fubdances  floating  in  the  air,  or  by  medicines 
called  Jtcniutatonj . 

This  irritation  is  performed  either  externally,  by 
ltrcng  fmell.s,  as  marjoram,  rofes,  &c.  or  by  dud  float¬ 
ing  in  the  air,  and  taken  in  by  migration  ;  or  by  (harp 
pungent  medicines,  as  creffes  and  other  dernutatories 
which  vellicate  the  membrane  of  the  nofe  ;  or  internally* 
by  the  acrimony  of  the  lympha  or  mucus,  which*  natu- 
J^y  moidens  that  membrane.  The  matters  cad  forth 
in  fneezing  come  piimarily  from  the  nofe  and  throat  : 
the  pituitary  membrane  continually  exuding  a  mucus 
thither  j  and,  fecondarily,  from  the" bread,  the  trachea 
and  the  bronchia  of  the  lungs. 

.  1  practice  of  faluting  the  perfon  who  fneezed  ex- 

ifted  in  Africa,  among  nations  unknown  to  the  Greeks 
and  Romans.  The  accounts  we  have  of  Monomotana 
inform  us  *,  that  when  the  prince  fneczes,  all  his  fub- 
jefts  in  the  capital  arc  advertifed  of  it,  that  they  may  X'/Xy 
offer  up  prayers  for  his  fafely.  The  author  of  the  con- 
qued  of  Peru  affures  us,  that  the  cacique  of  Guachoia 
having  fneezed  in  prefence  of  the  Spaniards,  the  In¬ 
dians  of  his  train  fell  prodrate  before  him,  dretchcd 
orth  their  hands,  and  difplayed  to  him  the  accudomed 
marks  of  refpeft,  while  they  invoked  the  fun  to  en¬ 
lighten  lnm,  to  defend  him,  and  to  be  his  condant 
guard. 

Every  body  knows  that  the  Romans  Eluted  each 
other  on  thefe  occafions  :  and  Pliny  relates  f ,  that  'J  ibe- 1  Kip. 
nus  exafled  thefe  figns  of  homage  when  drawn  in  hisA^f‘ lib’  “• 
chariot.  Superdition,  whofe  influence  can  debafe  every  Cap‘ 
thing,  had  degraded  this  cudom  for  feveral  a<res,  by 
attaching  favourable  or  unfavourable  omens  to  futezina 
according  to  the  hour  of  the  day  or  night,  according  to 
the  figns  of  the  zodiac,  according  as  a  woik  was  more 
or  lefs  advanced,  or  according  as  one  had  fneezed  to  the 
right  or  to  the  left  J.  If  a  man  fneezed  at  rifing  from  t  StonJ. 
table  or  from  his  bed,  it  was  necefiary  for  him  to  fit  or  Hcmeri 
lie  down  again.  You  are  (buck  with  aftonifliment,  faid  Comment. 
Timotheus  to  the  Athenians,  who  wiflied  to  return  into 
the  harbour  with  their  fleet  §,  becaufe  he  had  fneezed  5  §  Frontin. 
}ou  are  fhuck  with  aftoiiifhnient,  becaufe  among  ic,oco**h*  *•  caP» 
there  is  one  man  whofe  brain  is  moifL  ’  n* 
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there  is  one  man  whofe  brain  is  moifL 

Polydore  Virgil  pretends,  that  in  the  time  of  Gre¬ 
gory  the  Great,  there  reigned  in  Italy  an  epidemic  dif- 
lemper,  which,  carried  off  by  fneezing  all  thofe  who 
were  feized  by  it  j  and  that  this  pontiff  ordered  prayers 
to  be  made  again!!  it,  accompanied  by  certain  figns  of 
the  crofs.  But  befides  that,  there  are  very  few  cafes  in 
which  fneezing  can  be  confidered  as  dangerous,  and  that 
it  is  frequently  a  favourable  fympiem  \\1  it  is  evident, jr  wv*  . 
that. we  ought  not  to  date  from  the  lixth  centuiy  the crat.  Halm 
origin  of  a  cuficm  which  lofes  itfelf  in  the  obfeurity  of leri'phyj* 
antiquity.  Avicenna  and  Cardan  fay,  it  is  a  fort  of  con- 
vulfion,  which  gives  occaficn  to  dread  an  epilepfy,  and 

that 
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Sneezing. 


*  Plutarch 
de  gen .  So- 
crat . 
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£  Homcri 
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that  this  difeafe  is  endeavoured-  to  be  warded  off  by 
prayers.  Clement  of  Alexandria  confiders  it  as  a  mark 
of  intemperance  and  effeminacy,  which  ought  to  be 
proferibed.  And  he  inveighs  bitterly  againft.  thofe  who 
endeavour  to  procure  fneezing  by  external  aid.  Mon¬ 
taigne,  on  the  contrary,  explains  this  fa&  in  a  tone  ra¬ 
ther  cynical.  It  is  lingular  enough,  that  fo  many  ridi¬ 
culous,  contradi&oiy,  and  fuperftirious  opinions,  have 
net  aboli (bed  tfcofe  cuflomary  civilities  which  are  llill 
preferved  equally  among  high  and  low  \  and  which  only 
the  Anabaptifts  and  Quakers  have  reje&ed,  becaufe 
they  have  renounced  faluiations  in  every  cafe. 

Among  the  Greeks  fneezing  was  almoft  always  a  good 
omen.  It  excited  marks  of  tendernefs,  of  refped:,  and 
attachment.  The  genius  of  Socrates  informed  him  by 
fneezing,  when  it  was  neceffary  to  perform  any  a£tion  L 
The  young  Parthenis,  hurried  on  by  her  paflion,  refol- 
ved  to  write  to  Sarpedon  an  avowal  of  her  love  f  j  file 
fnsezes  in  the  mod  tender  and  impaffioned  part  of  her 
letter  :  This  is  fufficicnt  for  her  ;  this  incident  fupplies 
the  place  of  an  anfwer,  and  perfuades  her  that  Sarpedon 
is  her  lover.  Penelope,  haraffed  by  the  vexatious  court- 
flap  of  her  fui tors,. begins  to  curfe  them  all,  and  to  pour 
forth  vows  for  the  return  of  Uiyffes  J.  Her  fon  lele- 
machus  interrupts  her  by  a  loud  fneeze.  Sne  inflantly 
exults  with  joy,  and  regards  this  fign  as  an  affurance  of 
the  approaching  return  of  her  hufband.  Xenophon  was 
haranguing  his  troops  j  a  foldier  fneezed  in  the  mo¬ 
ment  when  he  was  exhorting  them  to  embrace  a  dange¬ 
rous  but  neceffary  refolutlon.  'The  whole  army,  moved 
by  this  prefage,  determine  to  purfue  the  projefl  of  their 
general*,  and  Xenophon  orders  facrifices  to  Jupiter  the 
preferver 

This  religious  reverence  for  fneezing,  fo  ancient  and 
fo  uni verfal' even  in  the  times  of  Homer,  always  excited 
the  curiofily  of  the  Greek  philofophers  and  of  the  rab¬ 
bins.  Thefe  laft  have  fpread  a  tradition,  that,  after  the 
creation  of  the  world,  God  made  a  general  law  to  this 
purport,  that  every  living  man  lhould  fneeze  but  once 
in  his  life,  and  that  at  the  fame  inffant  he  fhould  render 
up  his  foul  into  the  hand  of  his  Creator  ||,  without  any 
preceding  indifpofition.  Jacob  obtained  an  exemption 
from  the  common  law,  and  the  favour  of  being  informed 
of  his  lafl  hour :  He  fneezed  and  did  not  die  ;  and  this 
f  gn  of  death  was  changed  into  a  fign  of  life.  Notice 
cl  this  was  font  to  all  the  princes  of  the  earth  ;  and  they 
ordained,  that  in  future  fneezing  (hould  be  accompanied 
with  forms  of  bleffing,  and  vows  for  the  perfons  who 
fneezed. 

Ariflotle  remounts  likewise  to  the  fources  of  natural 
religion.  He  obferves,  that  the  brain  is  the  origin  of 
the  nerves,  of  our  fentiments,  our  fenfations,  the  feat  of 
the  foul,  the  image  of  the  Divinity  *  ;  that  upon  all 
thefe  accounts,  the  fub fiance  of  the  brain  has  ever  been 
held  in  honour ;  that  the  firff  men  fwore  by  their  head  ^ 
that  they  durff  not  touch  nor  eat  the  brains  of  any  ani¬ 
mal  j  that  it  was  even  a  facred  word  which  they  dared 
not  to  pronounce.  Filled  with  thefe  ideas,  it  is  not 
wonderful  that  they  extended  their  reverence  even  to 
freezing.  Such  is  the  opinion  of  the  moff  ancient  and 
/agacious  philofophers  of  Greece. 

According  to  mythology,  the  firfl  fign  of  life  Pro¬ 
metheus’s  artificial  man  gave  was  by  fternutation.  "Phis 
fuppofed  creator  is  faid  to  have  ftolen  a  portion  of  the 
folar  rays  5  and  filling  with  them  a  phial,  which  he  had 


made  on  purpofe,  fealed  it  up  hermetically.  He  inffant-  Sneezing 
ly  dies  back  to  his  favourite  automaton,  and  opening  U. 
the  phial  holds  it  clofe  to  the  ftatue  *,  the  rays  ffill  re-  ,  n0^ng^ 
taining  all  their  a&ivity,  infinuate  themfelves  through 
the  pores,  and  fet  the  fictitious  man  a  fneezing.  Pro¬ 
metheus,  tranfported  with  the  fuccefs  of  his  machine, 
offers  up  a  fervent  prayer,  with  wiffies  for  the  prefer va- 
tion  of  fo  lingular  a  being.  His  automaton  obferved 
him,  remembering  his  ejaculations,  was  very  careful,  on 
the  like  occaffons,  to  offer  thefe  wiffies  in  behalf  of  his 
defendants,  who  perpetuated  it  from  father  to  fon  in 
all  their  colonies. 

SNIGGLING,  a  method  of  fiffiing  for  eels,  chiefly 
ufed  in  the  day-time,  when  they  are  found  to  hide 
themfelves  near  wears,  mills,  or  fiood-gates.  It  is  per¬ 
formed  thus  :  Take  a  ftrong  line  and  hook,  baited  with 
a  garden-worm,  and  obferving  the  holes  where  the  eels 
lie  hid,  thruft  your  bait  into  them  by  the  help  of  a 
ffick  *,  and  if  there'  be  any,  you  (hall  be  fare  to  have 
a  bite  ;  and  may,  if  your  tackling  hold,  get  the  larged 
eels. 

SNIPE,  in  Ornithology .  See  Sc  0  lop  ax  and  Shoot¬ 
ing. 

SNORING,  in  Medicine ,  otherwife  called  Jlertor ,  is 
a  found  like  that  of  the  cerchnon,  but  greater  and  more 
manifeff. 

Many  confound  thofe  affe&ions,  and  make  them  to 
differ  only  in  place  and  magnitude,  calling  by  the  name 
of  Jlertor  that  found  or  node  which  is  heard  or  fuppofed 
to  be  made  in  the  paffage  between  the  palate  and  the 
noftrils  as  in  thofe  who  deep  ;  that  boiling  or  bubbling 
noife,  which  in  refpiration  proceeds  from  the  larynx  or 
head,  or  orifice  of  the  afpera  arteria,  they  call  cerchon  y 
but  if  the  found  comes  from  the  afpera  arteria  itfelf, 
it  is  called  cerchnos ,  that  is,  as  fome  underffand  it,  a 
rattling,  or  as  others  a  ftridulous  or  wheezing  roughnefs 
of  the  afpera  arteria.  In  dying  perfons  this  affection  is 
called  by  the  Greeks  rhcnchos ,  which  is  a  fnoring 

or  rattling  kind  of  noife,  proceeding  as  it  were  from  a 
conflict  between  the  breath  and  the  humours  in  the  afpe¬ 
ra  arteria. 

This  and  fuch  like  affeCtions  are  owing  to  a  weak- 
nefs  of  nature,’  as  when  the  lungs  are  full  of  pus  or  hu¬ 
mours  :  to  which  purpofe  we  read  in  the  Prognoffics  of 
Hippocrates,  “  it  is  a  bad  fign  when  there  is  no  expec¬ 
toration,  and  no  difeharge  from  the  lungs,  but  a  noife  as 
from  an  ebullition  is  heard  in  the  afpera  arteria  from  a 
plenitude  of  humour.”  ExpeCtoration  is  fuppreffed  either 
by  the  vifeidity  of  the  humour,  which  requires  to  be  dis¬ 
charged,  and  which  adhering  to  the  afpera  arteria,  and  v 
being  there  agitated  by  the  breath,  excites  that  bubbling 
noife  or  ftertor  ;  or  by  an  obffruCtion  of  the  bronchia  ^ 
or,  laffly,  by  a”  compreffion  of  the  afpera  arteria  and 
throat,  whence  the  paffage  is  ffraitened,  in  -  which  the 
humours  being  agitated,  excite  fuch  a  kind  of  noife  as 
before  deferibed.  Hence  Galen  calls  thofe  who  are 
ftrait-breafted  Jlertorous.  That  author  affigns  but  two 
caufes  of  this  fymptom,  which  are  either  the  ffraitnefs 
of  the  paffage  of  refpiration  or  redundance  of  humours, 
or  both  together  ;  but  it  is  neceffary  to  add  a  third,  to 
wit,  the  weaknefs  of  the  faculty,  which  is  the  caufe  of 
the  rhenchos  in  dying  perfons,  where,  nature  is  too. weak 
to  make  difeharges. 

Frorrtfwhat  has  been  faid  we  conclude,  that  this 
fymptom,  or  this  fort  of  fervour  or. ebullition  in  the 
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,  that  the  lungs  cannot  difcharge  themfelres  by 
(puting  5  or  the  paffage  appointed  for  the  breath  (bein'* 
the  afpera  arteria)  is  very  much  obllru&ed,  upon  which 
account  many  dying  peifons  labour  under  a  flertor  with 
their  mouths  gaping. 

.  SNOW,  a  well  known  meteor,  formed  by  the  freez¬ 
ing  of  the  vapour  of  water  in  the  atmofphere.  It  differs 
from  hail  and  hoar-froaft,  in  being  as  it  were  cryilaili- 
zed,  which  they  are  not.  This  appears  on  examinin'*  a 
Jake  of  fnow  by  a  magnifying  glafs ;  when  the  whole 
ot  it  will  appear  to  be  compofed  of  fine  (Lining  fpicula 
diverging  like  rays  from  a  centre.  As  the  flakes  fall 
down  through  the  atmofphere,  they  are  continually 
joined  by  more  of  thefe  radiated  fpicula,  and  thus  in- 
creafe  in  bulk  like  the  drops  of  rain  or  hailftones.  Dr 
Grew,  in  a  difeourfe  of  the  nature  of  fnow,  obferves 
that  many  parts  thereof  are  of  a  regular  figure,  for  the* 
moft  part  liars  of  fix  point*,  and  are  as  perfeft  and 
ti  an  (parent  ice  as  any  we  fee  on  a  pond,  &c.  Upon 
each  °f  thefe  points  are  other  collateral  points,  fet  at 
the  fame  angles  as  the  main  points  themfelves  :  among 
which  there  are  divers  other  irregular,  which  are  chief¬ 
ly  broken  points,  and  fragments  of  the  regular  ones. 
(J tners  alio,  by  various  winds,  feem  to  have  been  thaw¬ 
ed  and  frozen  again  into  irregular  clutters  *,  To  that  it 
feems  as  if  the  whole  body  of lnow  were  an  infinite  mafs 
of  icicles  irregularly  figured.  That  is,  a  cloud  of  va¬ 
pours  being  gathered  into  drops,  the  faid  drops  forth¬ 
with  defeend  ;  upon  which  defeent,  meeting  with  a 
freezing  air  as^  th#y  pafs  through  a  colder  region,  each 
drop  is  immediately  frozen  into  an  icicle,  (hooting  ilfelf 
forth  into  feveral  points ;  but  thefe  (till  continuing  their 
defeent,  and  meeting  with  fome  intermitting  gales  of 
warmer  air,  or  in  their  continual  waftage  to  and  fro 
touching  upon  each  other,  fome  of  them  are  a  little 
til  awed,  blunted,  and  again  frozen  into  clutters,  or  en¬ 
tangled  fo  as  to  fall  down  in  what  we  call  Jakes. 

.  The  Lghtnefs  of  fnow,  although  it  is  firm  ice,  is  ow¬ 
ing  to  the  cxcefs  oS  its  furface,  in  companion  to  the 
matter  contained  under  it  ;  as  gold  itfelf  may  be  ex¬ 
tended  in  furface  till  it  ride  upon  the  lead  breath  of 
air. 

.  whitenefs  of  fnow  is  owing  to  the  fmall  particles 

into  which  it  is  divided  j  for  ice,  when  oounded,  will 
become  equally  white.  An  artificial  fnow  has  been 
made  by  the  following  experiment.  A  tall  phial  of 
aquafortis  being  placed  by  the  fire  till  it  is  warm,  and 
filings  of  pure  filver,  a  few  at  a  time,  being  put  into  it  ; 
Tter  a  brifk  ebullition,  tile  filver  will  diffolve  (lowly. 
Ine  phial  being  then  placed  in  a  cold  window,  as  'it 
cools  the  filver  particles  will  (hoot  into  cry  dais,  feveral 
of  which  running  together  will  form  a  (lake  of  fnow 
which  will  defeend  to  the  bottom  of  the  phial.  While* 
they  are  defending,  they  reprefent  perfectly  a  (bower 
ot  iilver  fnow,  and  the  flakes  will  lie  upon  one  another 
at  the  bottom,  like  real  fnow’  upon  the  ground. 

.  According  to  Signior  Beccaria,  clouds  of  fnow  differ 
in  nothing  from  clouds  of  rain,  but  in  the  circumllancc 
of  cold  that  freezes  them.  Both  the  regular  diffufion 
of  the  fnow,  and  the  regularity  of  the  itruflure  of  its 
parts  (particularly  fome  figures  of  fnow  or  hail  wh'wh 
fail  about  Turin,  and  which  lie  calls  refette),  Ihow  that 
clouds  of  fnow  are  acled  upon  by  fome  uniform  caufe 
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like  eltiSncity ;  and  he  endeavours  to  (how  how  e'eitri- 
city  is  capable  of  forming  thefe  figures.  He  was  con- 
firmed  in  Ins .conjeftures  by  oblervmg,  that  his  appara¬ 
tus  or  obfarvmg  the  ele&ricity  of  the  atmofphere  never 
‘now  as  well  as  bin.  Pro- 
Ooi  \ /in thro p  lometimes  found  his  apparatus  eleflri- 
fied  by  lnow  when .driven  about  by  the  wind,  though  it 
lad  not  been  affected  by  it  when  the  fnow  itfelf  was 
taking.  ^  more  intenfe  electricity,  according  to  Bec- 
cana,  unites  the  particles  of  hail  more  clofelv  than  the 
more  moderate  defhdcity  does  thofe  of  fnow,  in  the 
fame  manner  as  we  fee  that  the  drops  of  rain  which 
tall  from  thunder-clouds  are  larger  than  thofe  which  fall 
from  others,  though  the  former  defeend  through  a  lefs 
(pace.  ° 

But  we  are  not  to  confider  fnow  merely  as  a  curious 
and  beautiful  phenomenon.  The  Great  Difpenfer  of 
universal  bounty  has  fo  ordered  it,  that  it  is  eminently 
ubfervient,  as  well  as  all  the  works  of  creation,  to  his 
benevolent  defigns.  Were  we  to  judge  from  appearan¬ 
ces  only  we  might  imagine,  That  lb  far  from  being  ufe- 
nil  to  tiie  earth,  the  cold  humidity  of  fnow  would  be 
cetnraental  to  vegetation.  But  the  experience  of  all 
r.ges  aherts  the  contrary.  Snow,  particularly  in  thofe 
northern  regions  where  the  ground  is  coveted  with  it 
for  feveral  months,  fructifies  the  earth,  by  guarding  the 
corn  or  other  vegetables  from  the  intenfer  cold  of  the 
air,  and  Specially  from  the  cold  piercing  winds.  It  has 
been  a  vulgar  opinion,  very  generally  received,  that  fnow 
fertilizes  the  lands  on  which  it  falls  more  than  rain  in 
confluence  of  the  nitrous  falls  which  it  is  fuppofed  to 
acquire  by  freezing.  _  Eut  it  appears  from  the  exneri- 
ni<,nt,s.  °*  Margraaf>  in  the  year  1751,  that  the  chemi¬ 
cal^  difference  between  rain  and  fnow  water  is  exceed- 
mgiy  fmall ;  that  the  latter  contains  a  lefs  proportion  of 
earth  than  the  former  ;  but  neither  of  them  contain  ei- 
tier  earth  or  any  kind  of  fait  in  any  quantitv  which 
can  be  fenfibly  efficacious  in  promoting  vegetation.  Al¬ 
lowing,  therefore,  that  nitre  is  a  fertilizer  of  lands,  which 
manv  are  upon  good  grounds  difpofed  utterly  to  denv 
vet  fo  very  fmall  is  the  quantity  of  it  contained  in  fnow’ 
that  it  cannot  be  fuppofed  to  promote  the  vegetation  of 
plants  upon  which  the  fnow  has  fallen.  The  pecu¬ 
liar  agency  of  fnow,  as  a  fertilizer  in  preference  to  rain 
may  admit  of  a  very  rational  explanation,  without  re¬ 
curring  to  nitrous  falts  fuppoled  to  be  contained  in  it.  It 
may  be  rationally  aferibed  to  its  furnifliing  a  coverin'"  to 
the  roots  of  vegetables,  by  which  they  are  guarded  from 
the  influence  of  the  atmofpheric  cold,  and  the  internal 
heat  of  the  earth  is  prevented  from  efcaping. 

The  internal  part  of  the  earth,  by  fome  principle 
which  we  do  not  underlhnd,  is  heated  uniformly  to  the 
48th  degree  of  Fahrenheit’s  thermometer.  This  degree 
of  heat  is  greater  than  that  in  which  the  watery  juices 
of  vegetables  freeze,  and  it  is  propagated  from  the  in¬ 
ward  parts  of  the  earth  to  the  furface,  on  which  the  ve¬ 
getables  grow.  The  atmofphere  being  variably  heated 
by  the  action  of  the  fun  in  different  climates,  and  in  tils 
fame  climate  at  different  feafons,  communicates  to  the 
furface  of  the  earth  and  to  fome  diftance  beloiv  it  the 
degree  of  heat  or  cold  which  prevails  in  itfelf.  Diffe¬ 
rent  vegetables  are  able  to  preferve  life  under  different 
degrees  of  cold,  but  all  of  them  peril!)  when  the  cold 
which  reaches  their  roots  is  extreme.  Providence  has 
therefore,  in  the  coldeft  climates,  provided  a  covering 
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of  fnow7  for  the  roots  of  vegetables,  by  which  they  are 
protected  from  the  influence  of  the  atmofphcrical  cold. 
The  fiow  keep’s  in  the  internal  heat  of  the  earth,  which 
furrounds  the  roots  of  vegetables,  and  defends  them  from 
the  cold  of  the  atmofplicre. 

Snow  or  ice  water  is  always  deprived  of  its  fixed  air, 
which  efc.apes  during  the  procefs  of  congelation.  Ac¬ 
cordingly,  as  fome  of  the  inhabitants  of  the  Alps  who 
ufe  it  for  their  conftant  drink  have  enormous  wens  upon 
their  throats,  it  has  been  aferibed  to  this  circuiu dance. 
If  this  were  the  caufe  of  thefe  wens,  it  would  be  eafy 
to  remove  it  by  expoling  the  fnow-water  to  the  air  for 
fome  time.  But  feveral  eminent  phyficians  have  reject¬ 
ed  the  notion  that  fnow-wwer  is  the  caufe  of  thefe  wens  ; 
for  in  Greenland,  where  fnow-water  is  commonly  ufed, 
the  inhabitants  are  not  affedled  with  fuch  fwellings  :  on 
the  other  hand,  they  are  common  in  Sumatra  where 
fnow  is  never  feen. 

Snow,  in  fea-affnrs,  is  generally  the  largeftof  all  two- 
mafled  vefiels  employed  by  Europeans,  and  the  mod 
convenient  for  navigation. 

The  fails  and  rigging  on  the  mammaft  and  foremaft 
of  a  fnow  are  exactly  fimilar  to  thofe  on  the  fame  mads 
in  a  (hip  3  only  that  there  is  a  fmall  mad  behind  the 
mainmad  of  the  former,  which  carries  a  fail  nearly  ve- 
fembling  the  mizen  of  a  drip.  The  root  of  the  mad  is 
fixed  on  a  block  of  wood  on  the  quarter-deck  abaft  the 
mainmad  3  and  the  head  of  it  is  attached  to  the  after- 
top  of  the  maintop.  'The  fail  which  is  called  the  try- 
fail  is  exte.  *.od  from  its  mad  towards  the  dern  of  the 
veffel. 

When  the  fbops  of  war  are  rigged  as  fnows,  they 
are  furnifhed  with  a  horfe,  which  anfvvers  the  purpoie 
of  the  tryfiil-mad,  the  fore- part  of  the  fail  being  at¬ 
tached  by  rings  to  the  faid  horfe,  in  different  parts  of 
its  height:. 

Snow  Grotto,  an  excavation  made  by  the  waters  on 
the  fide  of  Mount  Etna,  by  making  their  way  under 
the  layers  of  lava,  and  by  carrying  away  the  bed  of 
pozzolana  below  them.  It  occurred  to  the  proprietor, 
that  this  place  was  very  fui table  for  a  magazine  of 
fnow  :  fur  in  Sicily,  at  Naples,  and  particularly  at  Mal¬ 
ta,  they  are  obliged  for  want  of  ice  to  make  ufe  of  fnow 
for  cooling  their  wine,  flicrbet,  and  other  liquors,  and 
for  making  fweetmeats. 

This  grotto  was  hired  or  bought  by  the  knights  of 
Malta,  who  having  neither  ice  nor  fnow  on  the  burning 
rock  which  they  inhabit,  have  hired  feveral  caverns  on 
Etna,  into  which  people  whom  they  employ  colle£l  and 
preferve  quantities  of  fnow7  to  be  fent  to  Malta  when 
needed.  The  grotto  has  therefore  been  repaired  with¬ 
in  at  the  cxpence  of  that  order  3  flights  of  fteps  are  cut 
into  it,  as  well  as  two  openings  from  above,  by  which 
they  throw  in  the  fnow,  and  through  which  the  grotto 
is  enlightened.  Above  the  grotto  they  have  alfo  le¬ 
velled  a  piece  of  ground  of  confiderable  extent  :  this 
they  have  inclofed  with  thick  and  lofty  walls,  fo  that 
when  the  winds,  which  at  this  elevation  blo\v  with  great 
violence,  carry  the  fnow  from  the  higher  parts  of  the 
mountains,  and  depofit  it  in  the  inclofure,  it  is  retained 
and  artrufted  by  the  walls.  The  people  then  remove  it 
Eta  the  grotto  through  the  two  openings  3  and  it  is 
there  laid  up,  and  preferved  in  fuch  a  manner  as  to  re- 
lut  the  force  ot  the  fummer  heals  3  as  the  layers  of  lava 


with  which  the  grotto  is  arched  above  prevent  them 
from  making  any  impreflion. 

When  the  lealon  for  exporting  the  fnow  comes  on,  it 
is  put  into  large  bags,  into  which  it  is  prefled  as  clofely 
as  poflVolc  3  it  is  then  carried  by  men  out  of  the  grotto, 
and  laid  upon  mules,  which  convey  it  to  the  fhorc, 
where  fmall  reffels  are  waiting  to  carry  it  aw7ay. 

But  before  thofe  lumps  of  fnow  are  put  into  bags, 
they  are  wrapped  in  frefli  leaves  3  fo  that  while  they 
are  conveyed  from  the  grotto  to  the  fhore,  the  leaves 
may  prevent  the  rays  of  the  fun  from  making  any  im- 
prdlion  upon  them. 

The  Sicilians  carry  on  a  confiderable  trade  in  fnow7, 
which  affords  employment  to  fome  thoufands  of  mules, 
horfes,  and  men.  They  have  magazines  of  it  on  the 
fnmmits  of  their  loftiefl  mountains,  from  which  they 
dillribute  it  through  all  their  cities,  towns,  and  lioufes  3 
for  every  perfon  in  the  ifland  makes  ufe  of  fnow7.  They 
confider  the  practice  of  cooling  their  liquors  as  abfolute- 
ly  neceffary  for  the  prefervation  of  health  3  and  in  a  cli¬ 
mate  the  heat  of  which  is  conftantly  relaxing  the  fibres, 
cooling  liquors,  by  communicating  a  proper  tone  to  the 
fibres  of  the  flomach,  mult  greatly  flrengthen  them  for 
the  performance  of  their  functions. 

In  this  climate  a  fcarcity  of  fnow-  is  no  Efs  dreaded 
than  a  fcarcity  of  corn,  wine,  or  oil.  W7e  are  inform¬ 
ed  by  a  gentleman  who  was  at  Syracufe  in  the  year 
1777,  when  there  was  a  fcarcity  of  fnow,  the  people  of 
the  town  learned  that  a  fmall  veffel  loaded  with  that  ar¬ 
ticle  was  pafiing  the  coali  :  without  a  moment’s  delibe¬ 
ration  they  ran  in  a  body  to  the  fliore,  and  demanded 
her  cargo  3  which  when  the  crew7  refufed  to  deliver  up, 
the  Syracufans  attacked  and  took,  though  with  the  lofs 
of  feveral  men. 


Snow, 

Sncwdon- 

Hill. 


Snow- Drop.  See  Chionanthus,  Botany  Index. 

SNOWDON  hill,  the  name  of  a  mountain  in  Caer- 
narvon-Ihire  in  Wales,  generally  thought  to  be  the  high- 
eft  in  Britain  3  though  fome  have  been  of  opinion  that 
its  height  is  equalled,  or  even  exceeded,  by  mountains 
in  the  Highlands  of  Scotland.  The  mountain  is  fur- 
rounded  by  many  others,,  called  in  the  Welfli  language 
Crib  Coch ,  Crib  if  Dijlill ,  LI kv  eddy  yr  Arran ,  &c. 

According  to  Mr  Pennant  this  mountainous  traft  *  Journey 
yields  fcarcely  a,ny  corn.  Its  produce  is  cattle  and  flieep  10 
which,  during  fummer,  keep  very  high  in  the  mounlrfo;z* 
tains,  followed  by  their  owners  with  their  families,  who 
refide  during  that  feafon  in  havodti/s ,  or  “fummer  uairv- 
houfes,”  as  the  farmers  in  the  Swifs  Alps  do  in  their 
Jennes .  Thefe  houfes  confift  of  a  long  low  room,  with 
a  hole  at  one  end  to  let  out  the  fmoke  from  the  fire 
which  is  made  beneath.  Their  furniture  is  very  fimple  3 
floncs  are  fubftitiUcd  for  rtools,  and  their  beds  are  of 
hay,  ranged  along  the  fides.  They  manufacture  then- 
own  clothes,  and  dye  them  with  the  lichen  omphaloides 
and  lichen  parietinus ,  moffes  collected  from  the  rocks. 

During  fummer  the  men  pafs  their  time  in  tending  their 
herds  or  in  making  hay,  Sec.  and  the  women  in  milking 
or  in  making  butter  and  cheefe.  For  their  own  ufe  they 
milk  both  ewes  and'  goats,  and  make  cheefe  of  the 
milk.  Their  diet  confifls  of  milk,  cheefe,  and  butter; 
and  their  ordinary  drink  is  whey  3  though  they  have 
by  w7ay  of  referve,  a  few  bottles  of  very  ftrojig  beer’ 
which  they  ufe  as  a  cordial  when  fick.  They  are  people  - 
of  good  undemanding,  wary,  and  circumfpect  3  tall, 

thin, 


In 

or 


the  winter-time 
old  dwelling,” 


s  n  O 

5j0n"  ar‘Q  of  ftrcng  conftitutions. 

^ ,  they  defcend  into  the  hen  dref, 

where  they  pafs  their  time  in  ina&ivity 

The  view  from  the  higheft  peak  of  Snowdon  is  very 
exteniive.  From  it  Mr  Pennant  faw  the  county  of 
CheRer,  the  high  hills  of  Yorkfhire,  part  of  the  north  of 
England,  Scotland,  and  Ireland ;  a  plain  view  of  the  ifie 
of  Man  ;  and  that  of  Anglefea  appeared  like  a  map  ex¬ 
tended  under  his  feet,  with  every  rivulet  viiible.  Our 
author  took  much  pains  to  have  this  view  to  advantage  • 
fat  up  at  a  farm  on  the  weft  till  about  12,  and  walked’ 
up  the  whole  way.  The  night  was  remarkably  fine 
and  itarry ;  towards  morning  the  ftars  faded  away,  lea¬ 
ving  an  interval  of  darknefs,  which,  however,  was  foon 
difpelled  by  the  dawn  of  day.  The  body  of  the  fun  ap¬ 
peared  moft  diftinff,  with  the  roundnefs  of  the  moon 
before appeared  too  brilliant  to  be  looked  at.  The 
fea,  which,  bounded  the  wefterri  part  of  the  profpecl 
appeared  gilt  with  the  fun-beams,  firft  in  Render  ftreaks* 
and  at  length  glowed  with  rednefs.  The  profpea  was 
aiicloled  like  the  gradual  drawing  up  c*  a  curtain  in  a 
theatre  j  till  at  laft  the  heat  became  fufBciently  ftrono- 
to  raife  mills  from  the  various  lakes,  which  in  a  Right 
degree  obfeured  the  pro.fpe&.  The  fhadow  of  the  moun¬ 
tain  extended  many  miles,  and  fhowed  its  bicapitaterl 


Soap. 


form  ;  the  Wyddfa. making  one  head,  and  Crib  y  Diftill 
the  other..  At.  this  time  he  counted  between  20  and 
30  lakes  either  in  Caernarvon  or  in  Merionethshire.  In 
making  another  vifit,  the  Iky  was  obfeured  very  foon 
after  he  got  up.  A  vaft  mi  ft  involved  the  whole  cir¬ 
cuit  of  the  mountain,  and  the  profpea  down  was  hor¬ 
rible.  It  gave  an  idea. of  numbers  of  abyffes,  concealed 
by  a  thick  fmoke  furioufly  circulating  around  them. 
Very  often  a  guft  of  wind  made  an  opening  in  the 
clouds,  which  gave  a  fine  and  diftinft  vifta  of  lake  and 
valley.  Sometimes  they  opened  in  one  place,  at  others 
in  many  at  once ;  exhibiting  a  moft  ftrange  and  perplex¬ 
ing  fight  of  water,  fields,  rocks,  and  chafms.  They  then 
clofed  again,  and  every  thing  was  involved  in  darknefs  5 
m  a  few  minutes  they  would  feparate  again,  and  repeat 
the  above-mentioned  feene  with  infinite  variety.  From 
this  profpeft  our  traveller  defeended  with  great  reluc¬ 
tance  ;  but  before  he  had  reached  the  place  where  his 
horfes  were  left,  he  was  overtaken  by  a  thunder  ftorm. 
The  rolling,  of  the  thunder-claps,  being  reiterated  by 
the  mountains,  was  inexpreftibly  awful ;  and  after  he 
had  mounted,  he  was  in  great  danger  of  being  fwept 
away  by  the  torrents  which  poured  down  in  confequence 
of  a  very  heavy  rain. 

It  is  very  rare  (Mr  Pennant  obferves)  that  the  tra¬ 
veller  gets  a  proper  day  to  afeend  this  hill  :  it  indeed 
often  appears  clear  ;  but  by  the  evident  attradion  of  the 
clouds  by  this  lofty  mountain,  it  becomes  fuddenly  and 
unexpededly  enveloped  in  mift,  when  the  clouds  have 
juft  before  appeared  very  high  and  very  remote.  At 
times,  he  obferved  them  lower  to  half  their  height  \  and 
notwithftanding  they  have  been  difperfed  to  the  right 
and  left,  yet  they  have  met  from  both  fides,  and  united 
to  involve  the  fummit  in  one  great  obfeurity. 

The  height  of  Snowdon  was  meafured,  in  1682,  by 
Mr  Cafwell,.  with  inftruments  made  by  Flamftead  :  ac¬ 
cording  to  his  menfuration,  the  height  is  3720  feet }  but 
more  modern  computations  make  it  only  3568,  reckon¬ 
ing  from  the  quay  at  Caernarvon  to  the  higheft  peak. 
The  Rone  that  compofes  this  mountain  is  cxceftlvely 
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hard.  Large  coarfe  crystal?,  and  frequently  cubic  py-  Snowdon, 
ntes,  are  found  m  the  fiiTures.  An  immenfe  quantity  of  Hill 
water  rulhes  down  the  fides  of  Snowdon  and  the  nei2h-  « 
bouring  mountains,  infomuch  that  Mr  Pennant  fuppofes.  , 
if  colleaed  into  one  ftream,  they  would  exceed  the  wa¬ 
ters  or  the  Thames. 

SNUFF,  a  powder  chiefly  made  of  tobacco,  the  u& 
here”  '*  t0°  knowa  t0  need  any  defeription 

Tobacco  is  ufually  the  bafis  of  fnuff;  other  matters 
being  only  added  to  give  it  a  more  agreeable  feent,  &c. 

J.  he  kinds  of  fnuft,  and  their  feveral  names,  are  infinite 
and  new  ones  are  daily  invented  ;  fo  that  it  would  be 

VTT  A  l,\  1101  t0r  fay  lmPofflb'^  t0  a  detail  of  them. 

We  (hall  only  fay,  that  there  are  three  principal  forts  • 
the  firft  granulated  ;  the  fecond  an  impalpable  powder  : 
and  the  third  the  bran,  or  coarfe  part  remaining  after 
lifting  the  fecond  fort. 

“  Eve’y  profeffed,  inveterate,  and  incurable  fnuff- 
taker  (fays  Lord.  Stanhope),  at  a  moderate  computa¬ 
tion,  takes  one  pinch  in  ten  minutes.  Every  pinch, 
nith  the  agreeable  ceremony  of  blowing  and  wiping  the 
nofe  and  other  incidental  circumftances,  confumes  a  mi¬ 
nute  and  a.  half.  One  minute  and  a  half  out  of  every 
ten,  allowing  16  hours  to  a  fnuff-taking  day,  amounts 
to  two  hours  and  24  minutes  out  of  every  natural  dav 
or  one  day  out  of  every  ten.  One  day  out  of  every  jq 
amounts  to  36  days  and  a  half  in  a  year.  Hence  if  we 
fuppofe  the  praftice  to  be  perfifted  in  40  years,  two  en¬ 
tire  years  of  the  fnuff-taker’s  life  will  be  dedicated  to 
tickling  his  nofe,  and  two  more  to  blowing  it.  The 
expence  of  fnuff,  fnuff  boxes,  and  handkerchiefs,  will  be 
the  fubjea  of  a  fecond  effayj  in  which  it  will’  appear, 
that  this  luxury  encroaches  as  much  on  the  income  of 
the  fnuff  taker  as  it  does  on  his  time  5  and  that  by  a 
proper  application  of  the  time  and  money  thus  loft  to 
the  public,  a  fund  might  be  conftituted  for 'the  difeharge 
of  the  national  debt.”  See  Nicotiana. 

SNYDERS,  Francis,  a  Flemifh  painter,  born  at 
Antwerp  in  >579’  an^  bred  under  his  countryman  Hen¬ 
ry  Van.Ealen.  His  genius  firft  difplayed  itfelf  in  paint¬ 
ing  fruit :  he  afterwards  attempted  animals,  huntiitgs, 

&c.  in  which  he  exceeded  all  his  predeceffors.  He 
alfo  painted  kitchens,  &c.  and  gave  dignity  to  fubjeds 
that  feemed  incapable  of  it.  He  was  made  painter  to 
Ferdinand  and  Ifabella,  archduke  and  duchefs,  and  be¬ 
came  attached  to  the  houfe  of  the  cardinal  infant  of 
Spain.  The  king  of  Spain  and  the  eledor  Palatine 
adorned  their  palaces  with  huntings  by  this  artift.  Ru¬ 
bens,  Jordaens,  and  Snyders,  ufed  to  cc-operate  in  the 
enriching  of  each  other’s  pictures  according  to  their 
feveral  talents  5  and  thus  they  became  more  valuable 
than  if  finiftied  by  either  of  them  fingly.  Snyders  died 
in  1657. 

SOAL-fish.  See  Pleur©nectes,  Ichthyology 
Index . 

SOAP,  a  compofition  of  cauftic,  fixed  alkaline  fait, 
and  oil,  fometimes.  hard  and  dry,  fometimes  foft  and  li¬ 
quid  5  much  ufed  in  walking,  whitening  linens,  and  by 
dyers  and  fullers. — Soap  may  be  made  by  feveral  me¬ 
thods,  which,  however,  all  depend  upon  the  fame  prin¬ 
ciple.  The  foap  which  is  ufed  in  medicine  is  made 
without  heat. 

In  manufa&ures  where  large  quantities  of  it  are  pre-  * 
pared,  foap  is  made  with  heat.  A  lixivium  of  quicklime 

and 
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and  foda  is  made,  but  is  lefs  concentrated  than  that  foap. 
above  referred  to,  and  only  fo  much  that  it  can  Mam 
a  frelh  egg.  A  part  of  this  lixivium  is  to  be  even  di¬ 
luted  and  mixed  with  an  equal  weight  of  oil  of  olives. 

The  mixture  is  to  be  put  on  a  gemie  fire,  and  agita¬ 
ted,  that  the  union  may  be  accelerated.  When  the  mi  - 
ture  begins  to  unite  well,  the  reft  of  the  lixivium  is  to  be 
added  fo  if,  and  the  whole  is  to  be  d.gefted  with  a 
very  gentle  heat,  till  the  foap  be  completely  made.  .  A 
trial  is  to  be  made  of  it,  to  examine  whether  the  juft 
proportion  of  oil  and  alkali  has  been  obferved.  Good 
foap  of  this  kind  ought  to  be  firm,  and  very  white  when 
cold  ;  not  fubjeft  to  become  moift  by  expofure  to  air, 
and  entirely  mifcible  with  pure  water,  to  which  it  com¬ 
municates  a  milky  appearance,  but  without  any  drops 
of  oil  floating  on  the  furface.  When  the  foap  has  not 
thefe  qualities,  the  combination  has  not  been  well  made, 
or  the  quantity  of  fait  or  oil  is  too  great,  which  faults 

mull  be  covre&ed.  f  ,  .  r  , 

In  foft  or  liquid  foaps,  green  or  black  foaps,  cheaper 

oils  are  employed,  as  oil  of  nuts,  of  hemp,  of  filh,  &c. 

Thefe  foaps,  excepting  in  confidence,  are  not  effentially 

different  from  white  foap.  .  .  .  ., 

Fixed  alkalies  are  much  difpofed  to  unite  with  oils 
that  are  not  volatile,  both  vegetable  and  animal,  fince 
this  union  can  be  made  even  without  heat.  The  com¬ 
pound  refulting  from  this  union  partakes  at  the  lame 
time  of  the  properties  of  oil  and  of  alkali  ;  but  tnele 
properties  are  modified  and  tempered  by  each  other, 
according  to  the  general  rule  of  combinations. .  Alkali 
formed  into  foap  has  not  nearly  the  fame  acrimony  as 
when  it  is  pure  *,  it  is  even  deprived  of  almoit  all  its 
caudicity,  and  its  other  faline  alkaline.  properties  are 
almod  entirely  abolifhed.  The  fame  oil  contained,  in 
foap  is  lefs  combudible  than  when  pure,  from  its  union 
with  the  alkali,  which  is  an  uninflammable  body.  It 
is  mifcible,  or  even  foluble,  in  water,,  to  a  certain  de¬ 
gree,  by  means  of  the  alkali.  Soap  is  entirely  foluble 
hi  fpirit  of  wine  j  and  dill  better  in  aquavit**  fliarpened 
by  a  little  alkaline  fait,  according  to  an  obfervation  ot 
Mr  Geoffroy. 

The  manufacture  of  foap  in  London  firft  began  in 
the  year  1524 ;  before  which  time  this  city  was  ferved 
with  white  foap  from  foreign  countries,  and  with  gray 
foap  fpeckled  with  white  from  Briftol,  which  was  fold 
for  a  penny  a  pound  *,  and  alfo  with  black  foap,  which 
fold  for  a  halfpenny  the  pound. 

The  principal  foaps  of  our  own  manufacture  are  the 
foft,  the  hard,  and  the  ball  foap.  The  foft  foap  is  ei¬ 
ther  white  or  green.  The  procefs  of  making  each  of 
thefe  Oiall  now  be  defcribed. 

Green  foft  foap.  The  chief  ingredients  ufed  in  ma¬ 
king  this  are  lees  drawn  from  pot-afh  and  lime,  boiled 
up  with  tallow  and  oil.  Fird,  the  ley  of  a  proper,  de¬ 
gree  of  ftrength  (which  mud  be  edimated  by  the  weight 
of  the  liquor),  and  tallow,  are  put  into  the  copper  to¬ 
gether,  and  as  foon  as  they  boil  up  the  oil  is  added  \ 
the  fire  is  then  damped  or  dopped  up,  w’hile  the  ingre¬ 
dients  remain  in  the  copper  to  unite*,  when  they  are 
united,  the  copper  is  again  made  to  boil,  being  fed  or 
filled  with  lees  as  it  boils,  till  there  be  a  fuflicient  quan¬ 
tity  put  into  it  y  then  it  is  boiled  off  and  put  into  calks. 

When  this  foap  is  fird  made  it  appears  uniform  ;  but 
in  about  a  week’s  time  the  tallow  feparate.s  from  the 
oil  into  thofe  white  grains  which  we  fee  in  common 
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ioap.  Soap  thus  made  would  appear  yellow,  but  by  a  ^ 
mixture  of  indigo  added  at  the  end  of  the  boiling,  it  is 
rendered  green,  that  being  the  colour  which  reiul ts 
from  the  mixture  of  yellow  and  blue. 

White  foap .  Of  this  one  fort  is  made  after  the  lame 
manner  as  green  foft  foap,  oil  alone  excepted,  which  is 
not  ufed  in  white.  The  other  fort  of  white  foft  foap  is 
made  from  the  lees  of  allies  of  lime  boiled  up  two  diffe¬ 
rent  times  with  tallow.  Fird,  a  quantity  of  lees  and 
tallow  are  put  into  the  copper  together,  and  kept  boil¬ 
ing,  being  fed  with  lees  as  they  boil,  until  the  whole  is 
boiled  fufliciently  *,  then  the  lees  are  feparated  or  dil- 
charged  from  the  tallowifli  part,  which  part  is  removed 
into  a  tub,  and  the  lees  are  thrown  away  this  is  called 
the  firft  half-boil :  then  the  copper  is  filled  again  with 
f re fli  tallow  and  lees,  and  the  firft  half-boil  is  put  out 
of  the  tub  into  the  copper  a  fecond  time,  where  it  is 
kept  boiling  with  frelh  lees  and  tallow  till  the  foap  is 
produced.  It  is  then  put  out  of  the  copper  into  the 
fame  fort  of  calks  as  are  ufed  for  green  foft  foap.  1 he 
common  foft  foap  ufed  about  London,  generally  of  a 
greenilli  hue,  with  fome  white  lumps,  is  prepared  chief¬ 
ly  with  tallow  :  a  blackifli  fort,  more  common  in  fome 
other  places,  is  faid  to  be  made  with  whale  oil. 

Hard  foap  is  made  with  lees,  from  alhes  and  tallow, 
and  is  moft  commonly  boiled  twice  :  the  firft,  called  the 
half  boil,  hath  the  fame  operation  as  the  firft  halt-boil  ot 
foft  white  foap.  Then  the  copper  is  charged  with  frefli 
lees  again,  and  the  firft  half  boil  put  into  it,  where,  it 
is  kept  boiling,  and  fed  with  lees  as  it  boils,  till  it  grains 
or  is  boiled  enough  :  then  the  ley  is  difeharged  from  it, 
and  the  foap  put  into  a  frame  to  cool  and  harden.  Com¬ 
mon  fait  is  made  ufe  of  for  the  purpofe  of  graining  the 
foap  ;  for  when  the  oil  or  tallow  has  been  united  with 
the  ley,  after  a  little  boiling,  a  quantity  of  fait  is  thrown 
into  the  mafs,  which  diffolving  readily  in  water,  but 
not  in  the  oil  or  tallow,  draws  out  the  water  in  a  con- 
fiderable  degree,  fo  that  the  oil  or  tallow  united  with 
the  fait  of  the  ley  fwims  on  the  top.  When  the  ley  is 
of  a  proper  (Length,  lefs  fait  is  neceffary  to  raife  the 
curd  than  when  it  is  too  weak.  It  mull  be  obferved, 
that  there  is  no  certain  time  for  bringing  off  a  boiling 
of  any  of  thefe  forts  of  foap  :  it  frequently  takes  up 

part  of  two  days.  .  .  . 

Ball  foap,  commonly  ufed  in  the  north,  is  made  with 
lees  from  allies  and  tallow.  1.  lie  lees  are  put  into  the 
copper,  and  boiled  till  the  watery  part  is  quite  gone, 
and  there  remains  nothing  in  the  copper  but  a  fort  of 
faline  matter  (the  very  ftrength  or  effence  of  the  ley)  * 
to  this  the  tallow  is  put,  and  the  copper  is  kept  boil¬ 
ing  and  ftirring  for  above  half  an  hour,  in  which  time 
the  foap  is  made  ;  and  then  it  is  put  out  of  the  cop¬ 
per  into  tubs  or  balkets  with  (beets  in  them,  and  imme¬ 
diately  (whilft  foft)  made  into  balls.  It  requires  near 
24  hours  in  this  procefs  to  boil  away  the  watery  part 

of  the  ley.  ,  .  _  .  .  r 

When  oil  unites  with  alkali  in  the  formation  of  ioap, 
it  is  little  altered  in  the  conne&ion  of  its  principles; 
for  it  may  be  feparated  from  the  alkali  by  decompofing 
foap  with  any  acid,  and  may  be  obtained  nearly  in  its 

original  (fate.  '  t 

Concerning  the  decompofition  of  foap  by  means  ot 
acids,  we  muft  obferve,  firft,  that  all  adds,  even  the 
weakeft  vegetable  acids,  may  occation  this  decompofi¬ 
tion,  becaufe  every  one  of  them  has  a  greater  affinity 
’  ,  r  than 
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ti>an  with  fixed  alkali.  Secondly,  thefe  acids,  even  loft 
when  urutfd  with  any  balls,  excepting  fixed  alkali,  are 

•  CMC  Of  OCL.'-?  flOl!  1  '  >  t  T  I'll/-!  l>lrv\Q  ri  _  .  1 


capable  of  occafioning  the  fame  decompofition  ;  whence 
ail  wnomacul  I alts,  all  falls  with  bafes  of  earth,  and  all 
ti  o  t  jw 2th  metallic  bafes,  are  capable  of  decoinpofino- 

fame  manner  as  difengaged  acids  are  ;  with 
this  difference,  that  the  oil  feparated  from  the  fixed  al¬ 
kali,  by  the  acid  of  thefe  falts,  may  unite  more  or  lefs 
intimately  with  the  fubfiance  which  was  the  balls  of  the 
neutral  fait  employed  for  the  decompofition. 

Soap  may  alio  be  decompofed  by  dillillation,  as  Le- 
rnery  has  done.  When  firtf  expofed-  to  fire,  it  yields  a 
phlegm  called  by  him  a  fpirit  ;  which  neverthelefs  is 
neither  acid  nor  alkaline,  but  fome  water  which  enters 
into  the  compofi lion  of  foap.  It  becomes  more  and 
more  coloured  and  empyreumatic  as  the  fire  is  increa- 
r>  W111<: 1  fll0ws  ^lat  it  contains  the  moil  fubtle  part 
or  the  oil.  h  fee ras  even  to  raife  along  with  it,  by 
„  P  the  oil  and  adion  of  the  fire,  a  fmall  part  of  the 
a  kali  ot  the  foap  :  for  as  the  fame  chemift  obferves,  it 
occahon-s  a  precipitate  in  a  folution  of  corrofive  fubli- 
mate.  A.ter  this  phlegm  the  oil  rifes  altered,  precife- 
iy  as  if  it  had  been  diitilled  from  quicklime,  that  is 
empyreumatic,  foluble  in  fpirit  of  wine,  at  firft  fuffi- 
ciently  fubtle  and  afterwards  thicker.  An  alkaline  re- 
iiduous  coal  remains  in  the  retort,  confiding  chiefly  of 
the  mineral  alkali  contained  in  the  foap,  and  which  may 
be  difengaged  from  tlie  coal  by  calcination  in  an  open 
fire,  and  obtained  in  its  pure  date. 

Alkaline  foaps  are  very  ufefulin  many  arts  and  trades, 
and  alio  in  chemiifry  and  medicine.  Their  principal  uti¬ 
lity  confids  in  a  deterfive  quality  that  they  receive  from 
t  leir  alkali,  which,  although  it  is  in  fome  meafure  fatura- 
ted  with  oil,  is  yet  capable  of  a&ing  upon  oily  matters, 
and  ot  rendering  them  faponaceous  and  mifcible  with 
water.  Hence  foap  is  very.ulefui  to  cleafe  any  fob- 
dances  from  all  fat  matters  with  which  they  happen  to 
be  foiled.  Soap  is  therefore  daily  ufed  for  the  walking 
and  whitening  of  linen,  for  the  cleanfing  of  woollen- 
cloths  from  oil,  and  for  whitening  filk  and  freeing  it 
riom  the  refinous  varnilh  with  which  it  is  naturally  co¬ 
vered.  Pure  alkaline  lixiviums  being  capable  of  difiol- 
ving  oils  more  effeduaUy  than  foap,  might  be  employed 
tor  the  fame  purpofes  ;  but  when  this  aftivity  is  not 
mitigated  by  oil,  as  it  is  in  foap,  they  are  capable  of  al¬ 
tering,  and  even  of  destroying  entirely  by  their  caufti- 
eity,  molt  fubftances,  efpecially  animal  matters,  as  filk 
wooh  and  others  :  whereas  foap  cleanfes  from  oil  almoft 
as,  efxe£tually  as  pure  alkali,  without  danger  of  altering 
or  deltroying  ;  which  renders  it  very  ufefuh 
Wood  vine's  Soap  was  imperfe&ly  known  to  the  ancients.  It  is 

lnent‘CRed  f  made  fat  and  affies,  and  as  an 

?■  39c.’  ,;Uent!on  the  Gauls.  Aretseus  and  others  informs  us, 
that,  the  Greeks  obtained  their  knowledge  of  its  medi¬ 
cal  ufe  from  the  Romans.  Its  virtues,  according  to 
Bergtus,  are  detergent,  refolvent,  and  aperient,  and  its 
ufe  recommended  in  jaundice,  gout,  calculous  complaints, 
and  in  obitrudhons  of  the  vifeera.  The  efficacy  of  foap 
m  the  full  of  thefe  difeafes  was  experienced  by  Sylvius, 
and  ft  nee  recommended  very  generally  by  various  au- 
thors  who  have  written  on  this  complaint ;  and  it  has 
alio  been  thought  of  ufe  in  fupplying  the  place  of  bile 
m  the  prate  vice  The  utility  of  this  medicine  in  ifte- 
rfL,  .s  was  inferred  chiefly  from  its  fuppofed  power 
diffolvmg  biliary  concretions  5  but  this  medicine  has 
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much  of  its  reputation  in  jaundice,  lince  it  is  now 
known  mat  galUlones  have  been  found  in  many  after- 
death  who  had  been  daily  taking  foap  forfcveral  months 
and  even  years.  Ot  its  good  effects  in  urinary  calcu¬ 
lous  affections  we  have  the  teitimony  of  fcveril,  efpe- 
ciauy  wocn  diflolved  m  lime-water,  by  which  its  efficacy 
is  ccniiderably  mcrealed  ;  for  it  thus  becomes  a  power¬ 
ful  fo  vent  of  mucus,,  which  an  ingenious  modern  author 
fuppoles  to  be  the  chief  agent  in  the  formation  of  cal- 
cult;  ,t  ls,  however,  only  in  the  incipient  Hate  of  the 
dtleafe  that  thefe  remedies  piomife  effectual  benefit  : 
though  they  generally  abate  the  more  violent  fymptoms 
where  they  cannot  remove  the  caufe.  With  Boerhaave 
ioap  was  a  general  medicine  :  for  as  he  attributed  molt 
complaints  to  vifcidity  of  the  fluids,  he,  and  moil  of  the 
Boerhaavian  fchool,  preferibed  it  in  conjuration  with 
different  refinous  and  other  fubftances,  in  gout,  rheu- 
mati.m,  and  various  vifceral  complaints.  Soap  is  alio 
externally  employed  as  a  refolvent,  and  gives  name  to 
lcveral  officinal  preparations. 

From  the  properties  of  foap  we  may  know  that  it 
mult  be  a  very  effectual  and  convenient  anti-acid.  It 
abiorbs  acids  as  powerfully  as  pure  alkalies  and  abfor- 
bent  earths,  without  having  the  caufticity  of  the  for- 
mer,  and  without  oppreffing  the  tlomach  by  its  weight 
like  the  latter.  0 

.1  may  Perce!ve  that  r°ap  muft  be  one  ox 

the  belt  of  all  antidotes  to  ftop  quickly,  and  with  the 
leaft  inconvenience,  the  bad  effects  of  acid  corrofive  poi- 
ions,  as  aquafortis,  corrofive  fublimate,  &cc . 

Soap  imported  is  fubjeft  by  10  Ann.  cap.  in.  to  a 
duty  of  2d.  a  pound  (ever  and  above  former  duties j  • 
and  by  12  Ann.  flat.  2.  cap.  9.  to  the  farther  fum  of 
id.  a  pound.  And  by  the  fame  afts,  the  duty  on  foap 
made  in  the  kingdom  is  ijd.  a  pound.  By  19  G.  III. 
cap.  52.  no  perfon  within  the  limits  of  the  head  office 
of  exciie  in  London  (hall  be  permitted  to  make  any 
l°ap  unlefs  he  occupy  a  tenement  of  iol.  a  year 
be  afleffed,  and  pay  the  parifh  rates;  or  elfewhere) 
unlefs  he  be  afleffed,  and  pay  to  church  and  poor, 
riaces  of  making  are  to  be  entered  on  pain  of  col 
and  covers  and  locks  to  be  provided  under  a  forfeiture 
of  ropl. ;  the  furnace-door  of  every  utenfil  ufed  in  the 
manufafture  of  foap  (hall  be  locked  by  the  excife  offi¬ 
cer,  as  foon  as.  the  fire  is  damped  or  drawn  out,  and 
ia.tenmgs  provided,  under  the  penalty  of  50I.  ;  and 
opening  or  damaging  fuch  faftening  incurs  a  penalty  of 
tool.  Officers  are  required  to  enter  and  furvey  at  all 
times,  by  day  or  night,  and  the  penalty  of  obftruaing 
is  20I. ;  and  they  may  unlock  and  examine  every  copper, 
&c.  between  the  hours  of  five  in  the  morning  and  ele¬ 
ven  in  the  evening,  and  the  penalty  of  obflrufting  is 
look  .  Every  maker  of  foap  before  lie  begins  any  ma¬ 
king,  if  within  the  bills  of  mortality,  fliall  give  12  hours, 
if  elfewhere  24  hours,  notice  in  writing  to  the  officer) 
of  the  time  when  he  intends  to  begin,  on  pain  of  50I. 
No  maker  fliall  remove  any  foap  unfurveyed  on  pain  of 
£0l.  without  giving  proper  notice  of  his  intention. 
And  if  any  maker  ffiall  conceal  any  foap  or  materials, 
he  lhall  forfeit  the  fame,  and  alfo  500I.  Every  barrel 
of  foap  fliall  contain  256  lb.  avoirdupois,  half  barrel 
128  lb.  firkin  64  lb.  half-firkin  32  lb.  befides  the  weight 
or  tafe  of  each  calk:  and  all  foap,  excepting  hard  cake 
foap  and  ball  foap,  fliall  be  put  into  fuch  calks  and  no 
other,  on  pain  of  forfeiture,  and  5I.  The  maker  fliall 
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weekly  enter  in  wtiting  at  the  next  office  the  foap  made 
by  him  in  each  week,  with  the  weight  and  quantity  at 
each  boiling,  on  pain  of  50L  ;  and  within  one  week 
after  entry  clear  off  the  duties,  on  pain  of  double  duty. 
See,  befides  the  ftalutes  above  cited,  5  Geo.  III.  cap.  43. 

12  Geo  III.  cap.  46.  11  Geo.  cap.  30.  1  Geo.  flat,  2. 

cap.  36.  .  c 

Acid  SOAP .  This  is  formed  by  the  addition  of  cort- 

centrated  acids  to  the  expreffed  oils.  Thus  the  oil  is 
rendered  partially  foluble  in  water  ;  but  the  union  is  not 
Efficiently  complete  to  anfwer  any  valuable  purpofe. 
SoAP-Berry  Tree.  See  Sapindus,  Botany  Index. 
SOAP-Enrth.  See  Steatites,  Mineralogy  Index. 
SOAPWORT.  See  Saponaria,  Botany  Index. 
SOC  (Sax.),  Signifies  power  or  liberty  to  mimfter 
iuftice  or  execute  laws  ;  alfo  the  circuit  or  territory 
wherein  fuch  power  is  exercifed.  Whence  our  law- 
Latin  word  focca  is  ufed  for  a  feigmory  or  lordihip  en- 
franchifed  by  the  king,  with  the  liberty  of  holding  or 
keeping  a  court  of  his  fochnen  :  And  this  kina  of  li¬ 
berty  continues  in  divers  parts  of  England  to  this  day, 
and  is  known  by  the  names  of foke  and  foken. 

SOCAGE,  in  its  moft  general  and  extenfive  Signifi¬ 
cation,  feems  to  denote  a  tenure  by  any  certain  and 
determinate  Service.  And  in  this  fenfe^it  is  by  our 
ancient  writers  conftantly  put  in  oppofition  to  chivalry 
or  knight-fervice,  where  the  render  was  precarious  and 
uncertain.  The  Service  muft  therefore  be  certain,  in  or¬ 
der  to  denominate  it  Socage  *,  as  to  hold  by  fealty  and 
20s.  rent  ;  or,  by  homage,  fealty,  and  20s.  rent  ;  or, 
by  homage  and  fealty  without  rent  ;  or,  by  fealty  and 
certain  corporal  Service,  as  ploughing  the  lord’s  land  for 
three  days ;  or,  by  fealty  only  without  any  other  Ser¬ 
vice  :  for  all  thefe  are  tenures  in  Socage. 

Socage  is  of  two  Sorts  :  free- Socage,  where  the  Ser¬ 
vices  are  not  only  certain  but  honourable  ;  and  villein - 
focage,  where  the  Services,  though  certain,  are  of  a  bafer 
nature  (fee  Villenage).  Such  as  hold  by  the  former 
tenure  are  called,  in  Glanvil  and  other  Subsequent  au¬ 
thors,  by  the  name  of  liberi fokemanni,  or  tenants  in  free- 
focage.  The  word  is  derived  from  the  Saxon  appella¬ 
tion/^,  which  Signifies  liberty  or.privilege  ;  and,  being 
joined  to  an  ufual  termination,  is  calledyoc^,  in  La¬ 
tin  focagium  ;  lignifying  thereby  a  free  or  privileged  te¬ 
nure. 

It  feems  probable  that  the  focage-tenures  were  the 
relics  of  Saxon  liberty  ;,  retained  by  fuch  perfons  as  had 
neither  forfeited  them  to  the  king,  nor  been  obliged  to 
exchange  their  tenure  for  the  more  honourable,  as  it 
was  called,  but  at  the  fame  time  more  burthenfome,  te¬ 
nure  of  knight-fervice.  This  is  peculiarly  remarkable 
in  the  tenure  which  prevails  in  Kent,  called  gavelkind, 
which  is  generally  acknowledged  to  be  a  Species  of  So¬ 
cage-tenure  ;  the  preservation  whereof  inviolate  from 
the  innovations  of  the  Norman  conquerer  is  a  fa<R  uni- 
verfally  known..  And  thofe  who  thus  preferved  their 
liberties  wete  Said  to  hold  in  free  and  common-ffocage. 

As  therefore  the  grand  criterion  and  diftinguifliing 
mark  of  this  fpecies  of  tenure  are  the  having  its  renders 
or  fervices  afcertalned,  it  will  include  under  it  all  other 
methods  of  holding  free  lands  by  certain  and  invariable 
rents  and  duties;  and  \i  particular,  Petit  SERJEANTT , 
Tenure  in  BURGAGE ,  and  Cavelkind.  See  thefe  ar- 
1  tides. 

Definicofl.  SOCIETY,  a  number  of  rational  and  moral  be¬ 


ings,  united  for  their  common  prefervation  and  liappl-  i 

nefs.  2 

Thefe  are  (hoals  of  fifties,  herds  of  quadrupeds,  andHowfar 
docks  of  birds.  But  till  obfervaiion  enable  us  to  de-  brutes  are 
termine  with  greater  certainty,  how  far  the  inferior  ani-  capable-of 
mals  are  able  to  look  through  a  Series  of  means  to  the 
end  which  thefe  are  calculated  to  produce,  how  far  5’ 
their  conduct  may  be  influenced  by  the  hope  of  re¬ 
ward  and  the  fear  of  punifhment,  and  whether  they  are 
at  all  capable  of  moral  diftin&ions-*— we  cannot  with 
propriety  apply  to  them  the  term  Society.  We  cal), 
crows  and  beavers,  and  Several  other  Ipecies  of  animals, 
gregarious ;  but  it  is  hardly  good  Englifh  to  fay  that 
they  are focial.  .  3 

It  is  only  human  fociety,  then,  that  can  become  the  {Mankind 
fubje&  of  our  prefent  invelligation.  The  phenomena  the  only 
which  it  prefents  are  highly  worthy  of  our  notice.  _ 

Such  are  the  advantages  which  each  individual  evi-^  (Q  Qnr 
dently  derives  from  living  in  a  focial  Hate  j  and  fo  help-  obfervatioia. 
lefs  does  any  human  being  appear  in  a  folitary  ftate,  4 
that  we  are  naturally  led  to  conclude,  that  if  there  ever  A.  fo^G.1 
was  a  period  at  which  mankind  were  folitary  beings,  “  aft*Jer 
that  period  could  not  be  of  long  duration  ;  for  their 
averfion  to  Solitude  and  love  of  fociety  would  foon  in¬ 
duce  them  to  enter  into  focial  union.  Such  is  the  opi¬ 
nion  which  we  are  led  to  conceive,  when  we  compare 
our  own  condition  as  members  of  civilized  and  en¬ 
lightened  fociety  with  that  of  the  brutes  around  us,  or 
with  that  of  Savages  in  the  e#rlier  and  ruder  periods  of 
focial  life.  When  we  hear  of  Indians  wandering  naked 
through  the  woods,  deflitute  of  arts,  unfkilled  in  agri¬ 
culture,  Scarce  capable  of  moral  diftin&ions,  void  of  all 
religious  Sentiments,  or  poflefled  with  the  moft  abfurd 
notions  concerning  Superior  powers,  and  procuring 
means  of  fubfiftence  in  a  manner  equally  precarious  with 
that  of  the  beafts  of  prey — we  look  down  with  pity  on 
their  condition,  or  turn  from  it  with  horror.  When 
we  view  the  order  of  cultivated  fociety,  and  confide  r 
our  inftitutions,  arts,  and  manners — we  rejoice  over  our 
Superior  wifdom  and  happinefs. 

Man  in  a  civilized  ftate  appears  a  being  of  a  Superior 
order  to  man  in  a  Savage  ftate  ;  yet  Some  philofophers 
tell  us,  that  it  is  only  he  who,  having  been  educated  in 
fociety,  has  been  taught  to  depend  upon  others,  that 
can  be  helplefs  or  miferable  when  placed  in  a  folitary 
ftate.  They  view  the  Savage  who  exerts  himfelf  with 
intrepidity  to  Supply  his  wants,  or  bears  them  with  for¬ 
titude,  as  the  greateft  hero,  and  poffefling  the  greateft 
happinefs.  And  therefore  if  we  agree  with  them,  that 
the  propensities  of  nature  may  have  prompted  men  to 
enter  into  focial  union,  though  they  may  have  hoped 
to  enjoy  Superior  Security  and  happinefs  by  engaging 
to  prote&  and  Support  each  other,  we  muft  conclude 
that  the  Author  of  the  univerfe  has  deftined  man  to  at¬ 
tain  greater  dignity  and  happinefs  in  a  Savage  and  fo¬ 
litary  than  in  a  focial  ftate  ;  and  therefore  that  thofe 
dilpofitions  and  views  which  lead  us  to  fociety  are  fal¬ 
lacious  and  inimical  to  our  real  intereft. 

Whatever  be  the  fuppofed  advantages  of  a  folitary 
ftate,  certain  it  is  that  mankind,  at  the  earlieft  periods, 
were  united  in  fociety.  Various  theories  have  been 
formed  concerning  the  circumftances  and  principles 
which  gave  rife  to  this  union  :  but  we  have  elfewhere 
fhown,  that  the  greater  part  of  them  are  founded  in  er¬ 
ror  ;  that  they  fuppofe  the  original  ftate  of  man  to  have* 

3  I  2  been 


Society. 


S  O  C  [  436  ]  SO 

i°^ara^eS  ^r,an<^  J^at  fuch  a  fuppofition  is  con-  communicating  to  their  poftetity, 


*See  Scrip 
ture ,  N° 
7— 15. 

„  5 

Firft  ftate 
of  fociety 
according 
to  authen¬ 
tic  hiftory. 


6 

Theories  of 
philofo- 
phers  con¬ 
cerning  the 
origin  of 
fociety 


o  /  -  -  rr  v  ^  ij 

tradicrcd  by  the  moil:  authentic  records  of  antiquity. 
For  though  the  records  of  the-  earlier  ages  are  gene¬ 
rally  obfcure,  fabulous,  and  imperfect  ;  yet  happily 
there  is  one  free  from  the  imperfections  of  the  reft,  and 
of  undoubted  authenticity,  to  which  we  may  fafcly  have 
-recourfe  *.  This  record  is  the  Pentateuch  of  Mofes, 
which  prefents  us  with  a  genuine  account  of  the  origin 
of  man  and  of  fociety,  perfectly  confonant  to  what  we 
have  laid  down  in  the  article  referred  to  (fee  Savage). 
According  to  Mofes,  the  hr  ft  fociety  was  that  of  a 
hufband  and  wife  united  in  the  bonds  of  marriaoe  :  the 
firft  government  that  of  a  father  and  hufband,  the  maf- 
ter  of  his  family.  Men  lived  together  under  the  patriar¬ 
chal  form  of  government  while  they  employed  themfelves 
chiefly  in  tending  Hocks  and  herds.  Children  in  fuch 
circumftances  cannot  foon  rife  to  an  equality  with  their 
parents,  where  a  man’s  importance  depends  on  his  pro¬ 
perty,  not  on  his  abilities.  When  Hocks  and  herds  are 
the  chief  articles  of  property,  the  fon  can  only  obtain 
thefe  from  his  father  j  in  general  therefore  the  fon  muft  be 
entirely  dependent  on  the  father  for  the  means  of  fubfift- 
ence.  If  the  parent  during  his  life  bellow  on  his  children 
any  part  of  his  property,  he  may  do  it  on  fuch  conditions 
as  fhall  make  their  dependence  upon  him  continue  till 
the  period  of  his  death.  When  the  community  are  by 
this  event  deprived  of  their  head,  inllead  of  continuing 
in  a  ftate  of  union,  and  feledling  fome  one  from  among 
themfelves  whom  they  may  inveft  with  the  authority  of 
a  parent,  they  feparate  into  fo  many  diftindt  tribes,  each 
fubjeded  to  the  authority  of  a  different  lord,  the  mailer 
of  the  family,  and  the  proprietor  of  all  the  flocks  and 
herds  belonging  to  it.  Such  was  the  Hate  of  the  firft 
focieties  which  the  narrative  of  Mofes  exhibits  to  our 
attention. 

Thofe  philofophers  who  have  made  fociety,  in  its  va¬ 
rious  llages  between  rudenefs  and  refinement,  the  fubjed 
of  their  fpeculations,  have  generally  considered  mankind, 
in  whatever  region  of  the  globe,  and  under  whatever 
climate,  as  proceeding  uniformly  through  certain  regu¬ 
lar  gradations  from  one  extreme  to  the  other.  They 
regard  them,  firft,  as  gaining  a  precarious  fubfiflence  by 
gathering  the  fpontaneous  fruits  of  the  earth,  preying 
on  the  inhabitants  of  the  waters,  if  placed  on  the  Vea- 
fhore,  or  along  the  banks  of  large  rivers ;  or  hunting 
wild  bealls,  if  in  a  fituation  where  thefe  are  to  be  found 
in  abundance  ;  without  forelight  or  induftry  to  provide 
for  future  wants  when  the  prefent  call  of  appetite  is  gra¬ 
tified.  Next,  they  fay,  man  rifes  to  the  fhepherd  ftate, 
and  next  to  that  of  hufbandmen,  when  they  turn  their 
attention  from  the  management  of  flocks  to  the  culti¬ 
vation  of  the  ground.  Next,  thefe  hufbandmen  improve 
their  powers,  and  better  their  condition,  by  becoming 
artizans  and  merchants ;  and  the  beginning  of  this  pe¬ 
riod  is  the  boundary  between  barbarity  and  civiliza¬ 
tion. 

Thefe  are  the  ft  ages  through  which  they  who  have 
employed  themfelves  on  the  natural  hiftory  of  fociety 
have  generally  conduaed  mankind  in  their  progrefs  from 
rudenefs  to  refinement :  but  they  feem  to  have  overlook¬ 
ed  the  manner  in  which  mankind  were  at  firft  eftablifh- 
ed  on  this  earth  j  for  the  circumftances  in  which  the  pa¬ 
rents  of  the  human  race  were  originally  placed  ;  for  the 
degree  of  knowledge  communicated  to  them  ;  and  for 
the  inftruaion  which  they  muft  have  been  capable  of 


u  r - - .  They  rather  appear 

to  confider  the  inhabitants  of  every  different  region  of 
the  globe  as  aborigines,  fpriiiging  at  firft  from  the 
ground,  or  dropped  on  the  fpot  which  they  inhabit ;  no 
lefs  ignorant  than  infants  of  the  nature  and  relations  of 
the  obje61s  around  them,  and  of  the  purpofes  which  they 
may  accomplifti  by  the  exercife  of  their  erggns  and  fa¬ 
culties. 

1  he  abflirdity  of  this  theory  has  been  fully  demon* 
ftrated  in  another  place  :  and  if  we  agree  to  receive  the 
Mofaic  account  of  the  original  eftablifhment  of  man¬ 
kind,  we.  ihall  be  led  to  view  the  phenomena  of  focial 
life  in  a  light  very  different.  We  muft  firft  allow,  that 
though  many  of  the  rudeft  tribes  are  found  in  the  ftate 
of  hunters  or  JiJhers ;  yet  the  hunting  or  fifhing  ftate 
cannot  have  been  invariably  the  primary  form  of  fociety. 
Notwithstanding  the  powers  with  which  we  are  endow¬ 
ed,  we  are  in  a  great  meafure  the  creatures  of  circum¬ 
ftances. .  Pbyfical  caufes  exert,  though  indire&ly,  a 
mighty  influence  in  forming  the  charadler  and  direct¬ 
ing  the  exertions  of  the  human  race.  From  the  infor¬ 
mation  of  Mofes  we  gather,  that  the  firft  focieties  of 
men  lived  under  the  patriarchal  form  of  government, 
and  employed  themfelves  in  the  cultivation  of  the  ground 
and  the  management  of  flocks.  And  as  we  know  that 
mankind,  being  fubjedted  to  the  influence  both  of  phy- 
fical  and  moral  caufes,  are  no  lefs  liable  to  degeneracy 
than  capable  of  improvement ;  we  may  eafily  conceive, 
that  though  defeending  all  from  the  fame  original  pair, 
and  though  enlightened  with  much  traditionary  know¬ 
ledge  relative  to  the  arts  of  life,  the  order  of  fociety, 
moral  diflindlions,  and  religious  obligations ;  yet  as  they 
were  gradually,  and  by  various  accidents,  difperfed  over 
the  earth,  being  removed  to  fituations  in  which  the  arts 
with  which  they  were  acquainted  could  but  little  avail 
them,  where  induflry  was  overpowered,  or  indolence  en¬ 
couraged  by  the  feverity  or  the  profufion  of  nature,  they 
might  degenerate  and  fall  into  a  condition  almoft  as 
humble  and  precarious  as  that  of  the  brutal  tribes.  O- 
ther  moral  caufes  might  alfo  concur  to  debafe  or  elevate 
the  human  charadler  in  that  early  period.  The  particu¬ 
lar  chara&er  of  the  original  fettlers  in  any  region,  the 
manner  in  which  they  were  connedted  with  one  another, 
and  the  arts  which  they  were  beft  qualified  to  exercife, 
with  various  other  caufes  of  a  fimilar  nature,  would  have 
confiderable  influence  in  determining  the  chara&er  of  the 
fociety. 

When  laying  afide  the  fpirit  of  theory  and  fyftem, 
we  fet  ourfelves,  with  due  humility,  to  trace  fa£ts,  and 
to  liften  to  evidence,  though  our  difeoveries  may  be 
fewer  than  we  ftiould  otherwife  fancy  them  ;  yet  the 
knowledge  which  we  thus  acquire  will  be  more  ufeful 
and  folid,  and  our  fpeculations  more  confiftent  with  the 
fpirit  of  true  philofopliy.  Here,  though  wc  learn  from 
the  information  of  the  facred  writings,  that  the  firft  fa¬ 
mily  of  mankind  was  not  cruelly  expofed  in  tins  world, 
as  children  whom  the  inhumanity  of  their  parents  indu¬ 
ces  them  to  defert  ;  yet  we  are  not,  in  confequence  of 
admitting  this  fa 61,  laid  under  any  neceflity  of  denying 
or  explaining  away  any  of  the  other  phenomena  which 
occur  to  our  obfervation  when  tracing  the  natural  hiftory 
of  fociety.  Tradition  may  be  corrupted  ;  arts  and  fei- 
ences  may  be  loft  ;  the  fublimeft  religious  dodlrines  may 
be  debafed  into  abfurdity. 

If  then  we  are  defirous  of  furveying  fociety  in  its  ru¬ 
deft 
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Socltty.  deft  form,  we  muft  look,  not  to  the  earlied  period  of 
** — v— '  its  exigence,  but  to  thofe  difiriets  of  the  globe  where 
external  circumdances  concur  to  drive  them  into  a  date 
of  dupidity  and  wretchednefs.  Thus  in  many  places  of 
the  happy  clime  of  Afia,  which  a  variety  of  ancient  re¬ 
cords  concur  with  the  facred  writings  in  representing  as 
the  firlt  peopled  quarter  of  the  globe,  we  cannot  trace 
the  form  of  fociety  backwards  beyond  the  diepherd  date. 
In  that  date  indeed  the  bonds  which  connect  fociety  ex¬ 
tend  not  to  a  wide  range  of  individuals,  and  men  remain 
for  a  long  period  in  didindt  families  }  but  yet  that  date 
8  is  highly  favourable  to  knowledge,  to  happinefs,  and  to 
Yet  in  fome  virtue.  Again,  the  torrid  and  the  frozen  regions  of  the 
particular  eartli,  though  probably  peopled  at  a  later  period,  and 
realized 8  tribes  fprung  from  the  fame  dock  with  the  (hepherds 
of  Ada,  have  yet  exhibited  mankind  in  a  much 
lower  date.  It  is  in  the  parched  deferts  of  Africa  and 
the  wilds  of  America  that  human  beings  have  been 
found  in  a  condition  approaching  the  neared  to  that  of 
the  brutes. 

We  may  therefore  with  fome  propriety  defert  the 
order  of  time,  and  take  a  view  of  the  different  dages 
through  which  philofophers  have  confidered  mankind  as 
advancing,  beginning  with  that  of  rudenefs,  though  we 
have  drown  that  it  cannot  have  been  the  fird  in  the  pro- 
grefs. 

Rudest  ftate  Where  the  human  fpecies  are  found  in  the  lowed  and 
«r  firft  ft  age  ruded  date,  their  rational  and  moral  powers  are  very 
of  fociety.  faintly  difplayed  j  but  their  external  fenfes  are  acute, 
and  their  bodily  organs  a£Uve  and  vigorous.  Hunting 
and  fdhing  are  then  their  chief  employments  on  which 
they  depend  for  fupport.  During  that  portion  of  their 
time  which  is  not  fpent  in  thefe  purfuits,  they  are  funk 
in  lidlefs  indolence.  Deditute  of  foredght,  they  are 
roufed  to  a&ive  exertion  only  by  the  preffure  of  imme¬ 
diate  neceflity  or  the  urgent  calls  of  appetite.  Accuf- 
tomed  to  endure  the  feverity  of  the  elements,  and  but 
fcantily  provided  with  the  means  of  fubfidence,  they  ac¬ 
quire  habits  of  refignation  and  fortitude,  which  are  be¬ 
held  with  adonifhment  by  thofe  who  enjoy  the  plenty 
and  indulgence  of  cultivated  life.  But  in  this  date  of 
want  and  depredion,  when  the  powers  and  poffedlons  of 
every  individual  are  fcarcely  fufficient  for  his  own  fup¬ 
port,  when  even  the  calls  of  appetite  are  repreffed  be- 
caufe  they  cannot  always  be  gratified,  and  the  more  re¬ 
fined  paflions,  which  either  originate  from  fuch  as  are 
merely  animal,  or  are  intimately  connected  with  them, 
have  not  yet  been  felt-— in  this  date  all  the  milder  af¬ 
fections  are  unknown  *,  or  if  the  bread  is  at  all  fenfible 
to  their  impulfe,  it  is  extremely  feeble.  Hufhand  and 
wife,  parent  and  child,  brother  and  brother,  are  united 
by  the  weaked  ties'.  Want  and  misfortune  are  not  pi¬ 
tied.  Why  indeed  fhould  they,  where  they  cannot  be 
relieved  ?  It  is  impoflible  to  determine  how  far  beings 
in  this  condition  can  be  capable  of  moral  didinCtions* 
One  thing  certain  is,  that  in  no  date  are  the  human 
race  entirely  incapable  of  thefe.  If  we  liden,  however* 
to  the  relations  of  refpe&able  travellers,  we  mud  admit 
that  human  beings  have  fometimes  been  found  in  that 
abjeCl  date  where  no  proper  ideas  of  fubordination,  go¬ 
vernment,  or  didin&ion  of  ranks,  could  be  formed. 
No  didinCt  notions  of  Deity  can  be  here  entertained. 
Beings  in  fo  humble  a  condition  cannot  look  through 
the  order  of  the  univerfe  and  the  harmony  of  nature  to 
that  Eternal  Wifdom  and  Goodnefs  which ,  contrived, 


and  that  Almighty  Power  which  brought  into  exid-  Society, 
ence,  the  fydem  of  things.  Of  arts  they  mud  be  almod 
totally  deditute.  They  may  ufe  fome  indtuments  for 
fi thing  or  the  chace  ;  but  thefe  mud  be  extremely  rude 
and  Ample.  If  they  be  acquainted  with  any  jmeans  to 
fhelter  them  from  the  inclemency  of  the  elements,  both 
their  houfes  and  clothing  will  be  aukward  and  inconve¬ 
nient.  .  ^  io 

But  human  beings  have  not  been  often  found  in  faS^cond 
rude  a  date  as  this.  Even  thofe  tribes  which  we  deno-1a£e  ln  t^e 
minate  favage,  are  for  the  mod  part  farther  removed  of’ 

from  mere  animal  life.  They  generally  appear  united 
under  fome  fpecies  of  government,  exercifing  the  powers 
of  reafon,  capable  of  morality,  though  that  morality  be 
not  always  very  lefined  ;  difplaying  fome  degree  of  fo¬ 
cial  virtues,  and  acting  under  the  influence  of  religious 
fentiments.  Thofe  who  may  be  confidered  as  but  one 
degree  higher  in  the  fcale  than  the  dupid  and  wretched 
beings  whofe  condition  we  have  furveyed,  are  to  ba- 
found  dill  in  the  hunting  and  fifhing  date  ;  but  they- 
are  farther  advanced  towards  focial  life,  and  are  become- 
more  fenfible  to  the  impulfe  of  focial  affeddion.  By  un- 
avoidable  intercourfe  in  their  employments,  a  few  indi¬ 
vidual  hunters  or  fifhers  contract  a  certain  degree  of 
fondnefs  for  each  other’s  company,  and  are  led  to  take 
fome  part  in  each  other’s  joys  and  forrows  ;  and  when 
the  focial  affeddions  thus  generated  (fee  Passion)  begin 
to  exert  themfelves,  all  the  other  powers  of  the  mind- 
are  at  the  fame  time  called  forth,  and  the  circumdances 
of  the  little  fociety  are  immediately  improved.  We  be¬ 
hold  its  members  in  a  more  comfortably  condition,  and 
find  reafon  to  view  the  human  chara<der  with  more  com¬ 
placency  and  refpe<d.  Huts  are  now  built,  more  com¬ 
modious  clothes  are  fafhioned,  indruments  for  the  annoy¬ 
ance  of  wild  beads  and  even  of  enemies  are  contrived  ^ 
in  fliort,  arts,  and  fcience,  and  focial  order,  and  reli¬ 
gious  fentiment,  and  ceremonies,  now  make  their  ap¬ 
pearance  in  the  riling  fociety,  and  ferve  to  characterize 
it  by  the  particular  form  which  didinguidies  each  of 
them.  But  though  focial  order  is  no  longer  unknown 
nor  unobferved,  yet  the  form  of  government  is  dill  ex¬ 
tremely  Ample,  and  its  ties  are  but  loofe  and  feeble.  It 
will  perhaps  bear  fome  refemblance  to  the  patriarchal  5 
only  all  its  members  are  on  a  more-  equal  footing,  and 
and  at  the  fame  time  lefs  clofely  connected  than  in  the 
Hiepherd  date,  to  which  that  form  of  government  feems 
almod  peculiar.  The  old  men  are  treated  with  venera¬ 
tion  }  but  the  young  are  not  entirely  fubjeft  to  them. 

They  may  liden  refpeCt fully,  to  their  advice  j  but  they  . 
do  not  fubmit  to  their  arbitrary  commands.  Where 
mankind  are  in  the  date  of  hunters  and  fifhers,  where 
the  means  of  fubfidence  are  precarioufly  acquired,  and 
prudent  foredght  does  not  prompt  to  accumulate  much 
providon  for  the  future,  no  individual  can  acquire  com¬ 
parative  wealth.  As  foon  as  the  fon  is  grown  up,  he 
ceafes  to  be  dependent  on  his  father,  as  well  as  on  the 
fociety  in  general.  Difference  of  experience  therefore 
conditutes  the  only  didin <fti on  between  the  young  and 
the  old  ;  and  if  the  old  have  experience,  the  young  have 
drength  and  a&ivity.  Here,  then,  neither  age  nor  pro¬ 
perty  can  give  rife  to  any  driking  diftinction  of  ranks. 

All  who  have  attained  to  manhood,  and  are  not  difabled 
by  unufual  deficiency  of  drength  or  agility,  or  by  the 
infirmities  of  old  age,  are  on  an  equal  footing  5  or  if  any¬ 
one  poffefs  a  pre-eminence  over  the  red,  he  owes  it  to 
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Society,  fuperior  addrefs  or  fortitude.  The  whole  tribe  delibe-  characters, 
rate  .  fjie  0id  give  their  advice ;  each  individual  of  the 
affembly  receives  or  rejects  it  at  his  pleafure  (for  the 
whole  body  think  not  of  exercifing  any  compulfatory 
power  over  the  will  of  individuals)  ;  and  the  warrior 
who  is  molt  diftinguiftied  for  ftiength,  addrefs,  and  va¬ 
lour,  leads  out  the  youth  of  the  tribe  to  the  chace  or 
again  ft  the  enemy.  War,  which  in  the  former  ftage 
did  not  prevail,  as  they  who  were  Grangers  to  focial 
fentiments  were,  at  the  fame  time,  fcarce  capable  of  be¬ 
ing  enemies,  now  firft  begins  to  depopulate  the  thinly 
inhabited  regions  where  thofe  hunters  and  fiftiers  purfue 
their  prey.  They  are  fcattered,  poffibly  in  fcanty  and 
feparate  tribes,  over  an  immenfe  tract  of  country;  but  they 
know'  110  medium  between  the  affeflion  which  brethren 
of  the  fame  tribe  bear  to  each  other  and  the  hatred  of 
enemies.  Though  thinly  fcattered  over  the  earth,  yet 
-the  hunting  parties  of  different  tribes  will  fometimes 
meet  as  they  range  the  forefts ;  and  when  they  meet, 
they  will  naturally  view  each  other  with  a  jealous  eye  ; 
for  the  fuccefs  of  the  one  party  in  the  chace  may  caufe 
the  other  to  be  unfuccefsful  ;  and  while  the  one 
{hatches  the  prey,  the  other  muft  return  home  to  all 
the  pangs  of  famine.  Inveterate  hoftility  will  therefore 
long  prevail  among  neighbouring  tribes  in  the  hunting 
date. 

If  we  find  them  not  incapable  of  focial  order,  we  may 
naturally  expe£t  that  their  conduCl  will  be  influenced 
by  fome  fentiments  of  religion.  They  have  at  this  pe¬ 
riod  ideas  of  fuperior  beings.  They  alfo  praftife  certain 
ceremonies  to  recommend  them  to  thofe  beings ;  but 
both  their  fentiments  and  ceremonies  arc  fuperftitious 
and  abfurd. 

We  have  elfewhere  fhown  (fee  Polytheism)  how 
favage  tribes  have  probably  degenerated  from  the  pure 
worfhip  of  the  one  true  God  to  the  adoration  of  a 
multitude  of  imaginary  divinities  in  heaven,  earth,  and 
hell.  We  have  traced  this  idolatrous  worfhip  from  that 
of  the  heavenly  bodies,  through  all  the  gradations  of 
dc-emon -worfhip,  hero-worfhip,  and  flatue-worfliip,  to 
that  wonderful  inftancc  of  abfurd  fuperflition  which  in¬ 
duced  the  inhabitants  of  fome  countries  to  fall  proftrate 
in  adoration  before  the  vileft  reptiles.  But  though  we 
are  convinced  that  the  heavenly  bodies  hare  by  all  ido¬ 
laters  been  confidered  as  their  firft  and  greatefl  gods, 
we  pretend  not  that  the  progrefs  through  the  other 
ftages  of  polytheifm  has  been  everywhere  in  the  very 
fame  order.  It  is  indeed  impofirble  to  exhibit  under 
one  general  view  an  account  of  arts,  manners,  and  reli¬ 
gious  fentiments,  which  may  apply  to  fome  certain  pe¬ 
riod  in  the  hiftory  of  every  nation.  The  chara&ers  and 
circumftances  of  nations  are  fcarce  lefs  various  and  ano¬ 
malous  than  thofe  of  individuals.  Among  many  of  the 
American  tribes,  among  the  ancient  inhabitants  of  the 
forefts  of  Germany,  whofe  manners  have  been  fo  accu¬ 
rately  delineated  by  the  mafterly  pen  of  Tacitus,  and 
in  fome  of  the  iflands  fcattered  over  the  fouthern  ocean, 
religion,  arts,  and  government,  have  been  found  in  that 
ftatc  which  we  have  deferibed  as  chara&erifing  the  fe- 
cond  ftage  of  focial  life.  But  neither  can  we  pretend 
that  all  thofe  fimple  and  rude  focieties  have  been  de¬ 
feribed  by  hiftorians  and  travellers  as  agreeing  preeifely 
in  their  arts,  manners,  and  religious  fentiments  5  or  that 
the  difference  of  circumftances  always  enables  us  to  ac¬ 
count  in  a  fatisfa&ory  manner  for  the  diftin&icn  of  their 
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There  is  a  variety  of  fadls  in  the  hiftory  of  Society, 
the  early  periods  of  fociety,  which  no  ingenuity,  no  in-  v  ~  ^ 
auftry  however  painful,  can  reduce  under  general  heads. 

Here,  as  well  as  when  we  attempt  to  philolophize  on 
the  phenomena  of  the  material  world,  we  find  reafon  to 
confefs  that  our  powers  are  weak,  and  our  obfervation 
confined  within  a  narrow  fphere. 

But  we  may  now  carry  our  views  a  little  forward,  Third  fmgc 
and  furvey  human  life  as  approaching  fomewhat  nearer  in  the  pro¬ 
to  a  civilized  and  enlightened  ftate.  As  property  is  ac-Kre^s  lo- 
quired,  inequality  and  fubordination  of  ranks  neceffarily  i/j^eas 
follow  :  and  when  men  are  no  longer  equal,  the  many  0f  T>r0perty 
are  foon  fubje&ed  to  the  will  of  the  few.  But  what  and  inequa* 
gives  rife  to  theie  new  phenomena  is,  that  after  having  lity  of 
often  fuffered  from  the  precarioufnefs  of  the  hunting  andranks 
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filhing  ftate,  men  begin  to  extend  their  cares  beyond^ 
the  prefent  moment,  and  to  think  of  providing  fome 
fupply  for  future  wants.  When  they  are  enabled  to 
provide  fucli  a  fupply,  either  by  purfuing  the  chace  with 
new  eagernefs  and  perfeverance,  by  gathering  the  fpon- 
taneous  fruits  of  the  earth,  or  by  breeding  tame  ani¬ 
mals — thefe  acquisitions  are  at  firft  the  property  of  the 
whole  fociety,  and  dillributed  from  a  common  ftore  to 
each  individual  according  to  his  wants  :  But  as  various 
reafons  will  foon  concur  to  convince  the  community, 
that  by  this  mode  of  diftribution,  induftry  and  activity 
are  treated  with  injuftice,  while  negligence  and  indo¬ 
lence  receive  more  than  their  due,  each  individual  will 
in  a  ftiort  time  become  his  orvn  fteward,  and  a  commu¬ 
nity  of  goods  will  be  abolilhed.  As  foon  as  diftinft 
ideas  of  property  are  formed,  it  muft  be  unequally  di- 
ftributed  ;  and  as  foon  as  property  is  unequally  diftribu- 
ted,  there  arifes  an  inequality  of  ranks.  Here  we  have 
the  origin  of  the  depreflion  of  the  female  fex  in  rude 
ages,  of  the  tyrannical  authority  exercifed  by  parents 
over  their  children,  and  perhaps  of  ftavery.  The  wo- 
men  cannot  difplay  the  fame  perfeverance,  or  a&ivity, 
or  addrefs,  as  the  men,  in  purfuing  the  chace.  They 
are  therefore  left  at  home ;  and  from  that  moment  are 
no  longer  equals,  but  Haves  and  dependants,  who  muft 
fubfift  by  the  bounty  of  the  males,  and  muft  therefore 
fubmit  with  implicit  obedience  to  all  their  capricious 
commands.  Even  before  the  era  of  property,  the  female 
fex  were  viewred  as  inferiors ;  but  till  that  period  they 
were  not  reduced  to  a  ftate  of  abje£t  llavery. 

In  this  period  of  fociety  new  notions  are  formed  of 
the  relative  duties.  Men  now  become  citizens,  matters, 
and  fervants  ;  hufbands,  parents,  Sic.  It  is  impoflible 
to  enumerate  all  the  various  modes  of  government  which 
take  place  among  the  tribes  who  have  advanced  to  this 
ftage  ;  but  one  thing  certain  is,’ that  the  authority  of 
the  few  over  the  many  is  now  firft  eftablifhed,  and  that 
the  rife  of  property  firft  introduces  inequality  of  ranks. 

In  one  place,  we  ftiall  perhaps  find  the  community  fub- 
je61ed  during  this  period  to  the  will  of  a  fingle  perfon  ; 
in  another,  power  may  be  lodged  in  the  hands  of  a 
number  of  chiefs  ;  and  in  a  third,  every  individual  may 
have  a  voice  in  creating  public  officers,  and  in  enabling 
laws  for  the  fupport  of  public  order.  But  as  no  code  of 
laws  is  formed  during  this  period,  juftice  is  not  very  im¬ 
partially  adminiftered,  nor  are  the  rights  of  individuals 
very  faithfully  guarded.  Many  actions,  which  will  af¬ 
terwards  be  confidered  as  heinoufiy  immoral,  are  now 
confidered  as  praife-worthy  or  indifferent.  This  is  the 
age  of  hero-worfhip,  and  of  houfehold  and  tutelary  gods; 
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tv.  lor  it  is  in  this  ft  age  of  fociety  that  the  invention  of  arts, 
~~  '  which  gave  rife  to  that  woithip,  contributes  mod  coiv 
fpicuoufiy  to  the  public  good.  War,  too,  which  we 
confidered  as  beginning  firit  to  ravage  the  earth  during 
the  former  period,  itxici  which. is  another  caufe  of  the  dci- 
fi cation  of  dead  men,  will  (fill  prevail  in  this  age,  and 
be  carried  on  with  no  lels  ferocity  than  before,  though 
in  a  more  fyiternntic  form. 

The  prevalence  of  war,  and  the  means  by  which  fub- 
fiftence  is  procured,  cannot  but  have  confiderable  influ¬ 
ence  on  the  character  and  fentimerits  of  focieties  and  in¬ 
dividuals.  The  hunter  and  the  warrior  are  chara tiers 
in  many  refpe&s  different  from  the  fliepherd  and  the 
hufbandman.  Such,  in  point  of  government,  arts,  and 
manners,  religious  and  moral  fentiments,  were  feveral  of 
the  German  tribes  deferibed  by  Tacitus  3  and  the  Bri¬ 
tons  whole  chara&er  has  been  fketched  by  the  pen  of 
Crefar  :  fuch,  too,  were  the  Romans  in  the  early  period 
of  their  hiftory  3  fuch  too  the  inhabitants  of  Afia  Minor 
about  the  time  of  the  fiege  of  Troy,  as  well  as  the 
Greeks  whom  Ilomer  celebrates  as  the  dedroyers  of  the 
Trojan  date  :  the  northern  tribes  alfo,  who  poured 
through  Aha,  Africa,  and  Europe,  and  overthrew  the 
Roman  empire,  appear  to  have  been  of  a  nearly  fimilar 
character.  It  feenis  to  be  a  general  opinion  among  thofe 
who  have  dire&ed  their  attention  to  the  hiftory  of  fo- 
ciety,  that,  in  the  fcale  afeending  from  the  lowed  con¬ 
dition  of  human  beings  to  the  mod  civilized  and  enlight¬ 
ened  date  of  fociety,  the  fliepherd  date  is  the  next  in 
order  above  the  hunting 3  and  that  as  mankind  improve 
in  knowledge  and  in  moral  fentiments,  and  as  the  foreds 
are  gradually  depopulated  of  their  inhabitants,  indead  of 
dedroying  the  inferior  animals,  men  become  their  guar¬ 
dians  and  prote&ors.  But  we  cannot  unrefervedly  fub- 
feribe  to  this  opinion  :  we  believe,  that  in  the  fliepherd 
date  focieties  have  been  fometimes  found  fuperior  to  the 
mod  polillied  tribes  of  hunters  3  but  upon  viewing  the 
annals  of  mankind  in  early  ages,  we  obferve  that  there 
is  often  no  Inconfiderable  refemblance  even  between 
hunters  and  diepherds  in  point  of  the  improvement  of 
„  the  rational  faculties  and  the  moral  fenfe  3  and  we  are 
therefore  led  to  think,  that  thefe  two  dates  are  fome¬ 
times  parallel  :  for  indance,  feveral  of  the  American 
tribes,  who  dill  procure  their  fubfidence  by  hunting,  ap¬ 
pear  to  be  nearly  in  the  date  which  we  have  deferibed 
as  the  third  dage  in  the  progrefs  of  fociety  3  and  the  an¬ 
cient  fliepherds  of  Afia  do  not  appear  to  have  been  much 
more  cultivated  and  refined.  We  even  believe  that 
men  have  fometimes  turned  their  attention  from  hunting 
to  agriculture,  without  palling  through  any  intermediate 
date.  Let  us  remember,  that  much  depends  upon  local 
circumdances,  and  fomewhat  undoubtedly  on  original 
infpnation  and  traditionary  inftru&ion.  In  this  period 
of  fociety  the  date  of  the  arts  well  deferves  our  atten¬ 
tion.  We  diall  find,  that  the  diepherds  and  the  hunters 
are  in  that  refpe&  on  a  pretty  equal  footing.  Whether 
v\e  examine  the  records  of  ancient  hiftory,  or  view  the 
dlands  fcattered  through  the  South  fea,  or  range  the 
wilds  ot  America,  or  furvey  the  fnowy  wades  of  Lap- 
land  and  the  frozen  coad  of  Greenland— dill  we  find  the 
uicliil  arts  in  this  period,  though  known  and  cultivated, 
in  a.  very  rude  date;  and  the  fine  arts,  or  fuch  as  are 
cultivated  merely  to  pleafe  the  fancy  or  to  gratify  ca¬ 
price,  displaying  an  odd  and  fantaftic,  not  a  true  or  na- 
vUrag  tilde  3  yet  this  is  the  period  in  which  eloquence 
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fhines  with  the  trued  ludre  :  all  is  metaphor  or  glowing  Society, 

ientiment.  Languages  are  not  yet  copious  3  and  there^ - - - 

fore  fpeech  is  figurative,  expreffrve,  and  forcible.  The 
tones  and  geftures  of  nature,  not  being  yet  laid  afide, 
as  they  generally  arc,  from  regard  to  decorum,  in  more 
polifhed  ages,  give  degree  of  force  and  expreffion  to 
the  harangues  or  the  ruftic  or  favage  orator,  which  the 
molt  laborious  it  tidy  of  the  rides  of  rhetoric  and  elocu¬ 
tion  could  not  enable  even  a  more  polilfied  orator  to  did 

Pluy*  •  #  r3 

But  let  us  advance  a  little  farther,  and  contemplate  Fourth 
our  fpecies  in  a  new  light,  where  they  will  appear  withfta£e; 


,  which  agri- 
culture 
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greater  dignity  and  amiablenefs  of  chara&er.  Let 
view  them  as  hufbandmen,  artizaris,  and  legifktors.^^^. 
Whatever  circumdances  might  turn  the  attention  ofthe  arts  are 
any  people  from  hunting  to  agriculture,  or  caufe  the  Subdivided,, 
herdfman  to  yoke  his  oxen  for  the  cultivation  of  the coinmerce 
ground,  certain  it  is  that  this  change  in  the  occupation^  ^eguIar 
would  produce  a  happy  change  on  the  chara&er  and  men  tare 
circumdances  of  men  3  it  would  oblige  them  to  exert  introduced* 
a  more  regular  and  pei fevering  induilry.  The  hunter 
is  like  one  of  thofe  birds  that  are  deferibed  as  palling 
the  winter  in  a  torpid  date.  The  Ihepherd’s  life  is  ex¬ 
tremely  indolent.  Neither  of  thefe  is  very  favourable 
to  refinement.  But  different  is  the  condition  of  the 
hufbandman.  His  labours  fucceed  each  other  in  regu¬ 
lar  rotation  through  the  year.  Each  feafon  with  him 
has  its  proper  employments :  he  therefore  mud  exert 
a&ive  perfevering  indudry  3  and  in  this  date  we  often 
find  the  virtues  of  rude  and  polilhed  ages  united.  This 
L  the  period  where  barbarifm  ends  and  civilization  be¬ 
gins.  Nations  have  exided  for  ages  in  the  hunting 
or  the  fliepherd  date,  fixed  as  by  a  kind  of  dagnation, 
without  advancing  farther.  But  fcarcely  any  indances 
occur  in  the  hiftory  of  mankind  of  thofe  who  once 
reached  the  date  of  hufbandmen,  remaining  long  in 
that  condition  without  riling  to  a  more  civilized  and 
polillied  date.  Where  a  people  turn  their  attention  in 
any  confiderable  degree  to  the  obje&s  of  agriculture,  a 
didin&ion  of  occupations  naturally  arifes  among  them.. 

Hie  hufbandman  is  fo  clofely  employed  through  the  fe¬ 
veral  feafons  of  the  year  in  the  labours  of  the  field,  that 
he  has  no  longer  leifure  to  exercife  all  the  rude  arts 
known  among  his  countrymen.  He  has  not  time  to. 
fafhion  the  indruments  of  hufbandry,  to  prepare  his 
clothes,  to  build  his  houfe,  to  manufa&ure  household 
uteufils,  or  to  tend  thofe  tame  animals  which  he  con¬ 
tinues  to  rear.  Thofe  different  departments  therefore 
now  begin  to  employ  different  perfons  3  each  of  whom 
dedicates  his  whole  time  and  attention  to  his  own  oc¬ 
cupation.  The  manufa<Rure  of  cloth  is  for  a  confider¬ 
able  time  managed  exclufively  by  the  women  3  but  fmiths 
and  joiners  arife  from  among  the  men.  Metals  begin 
now  to  be  confidered  as  valuable  materials.  The  inter- 
courfe  of  mankind  is  now  placed  on  a  new  footing.  Be¬ 
fore,  every  individual  pra&ifed  all  the  arts  that  were 
known,  as  far  as  was  neceffary  for  fupplying  himfelf 
with  the  conveniences  of  life..  Now  he  confines  him¬ 
felf  to  one  or  to  a  few  of  them  3  and,  in  order  to  ob¬ 
tain  a  neceffary  fupply  of  the  produ&ions  of  thofe  arts 
which  he  does  not  cultivate  himfelf,  he  gives  in  ex¬ 
change  a  part  of  the  produ&ions  of  his  own  labours.. 

Here  we  have  the  origin  of  commerce-. 

After  continuing  perhaps  for  fomc  time  in  this  date,, 
as  arts  and.  diftin&ions  multiply  in  fociety,  the  ex¬ 
change* 
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Society,  change  of  one  commodity  for  another  is  found  trouble- 
v  fome  and  inconvenient.  It  is  ingenioufly  contrived  to 
adopt  a  medium  of  commerce,  which  being  eftimated 
not  by  its  intrinfic  value*,  but  by  a  certain  nominal  va¬ 
lue  which  it  receives  from  the  agreement  of  the  fociety 
among  whom  it  is  ufed,  ferves  to  render  the  exchange 
.of  property,  which  is  fo  neceflary  for  the  purpofes  of 
focial  life,  eafy  and  expeditious.  Wherever  metals 
have  been  known,  they  appear  to  have  been  adopted 
as  the  medium  of  commerce  almoft  as  foon  as  fuch  a 
medium  began  to  be  ufed  :  and  this  is  one  important 
purpofe  for  which  they  ferve  ;  but  they  have  ftill  more 
important  ufes.  Almoft  all  the  neceflary  arts  depend 
on  them.  Where  the  metals  are  known,  agriculture 
pradlifed,  and  the  neceflary  arts  diftributed  among  diffe¬ 
rent  orders  of  artifans — civilization  and  refinement,  if 
not  obftrudted  by  fome  accidental  circumftances,  ad¬ 
vance  with  a  rapid  progrefs.  With  regard  to  the  firft 
applying  of  the  precious  metals  as  the  medium  of  com¬ 
merce,  we  may  obferve,  that  this  was  probably  not  ac- 
complifhed  by  means  of  a  formal  contrail.  They  might 
be  firft  ufed  as  ornaments  5  and  the  love  of  ornament, 
which  prevails  among  rude  as  much  as  among  civilized 
nations,  would  render  every  one  willing  to  receive 
them  in  exchange  for  fuch  articles  as  he  could  fpare. 
Such  might  be  the  change  produced  on  fociety  with  re¬ 
gard  to  the  neceflary  arts  by  the  origin  of  agriculture. 
As  foon  as  ornament  and  amufement  are  thought  of, 
the  fine  arts  begin  to  be  cultivated.  In  their  origin 
therefore  they  are  not  long  pofterior  to  the  neceflary 
and  ufeful  arts.  They  appear  long  before  men  reach 
the  comfortable  and  refpe&able  condition  of  hufband- 
men  ;  but  fo  rude  is  their  chara&er  at  their  firft  origin, 
that  our  Dilettanti  would  probably  view  the  produc¬ 
tions  of  that  period  with  unfpeakable  contempt  and 
difguft.  But  in  the  period  of  fociety  which  we  now 
confider,  they  have  afpired  to  a  higher  character j  yet 
poetry  is  now  perhaps  lefs  generally  cultivated  than 
during  the  fihepherd  (late.  Agriculture,  confidered  by 
itfelf,  is  not  dire&ly  favourable  either  to  refinement  of 
manners  or  to  the  fine  arts.  The  converfation  of  (hep- 
herds  is  generally  fuppofed  to  be  far  more  elegant  than 
than  of  hulbandmen  5  but  though  the  direct  and  imme¬ 
diate  effe&s  of  this  condition  of  life  be  not  favourable 
to  the  fine  arts,  yet  indirectly  it  has  a  ftrong  tendency 
to  promote  their  improvement.  Its  immediate  influ¬ 
ence  is  extremely  favourable  to  the  neceflary  and  ufe¬ 
ful  arts  \  and  thefe  are  no  lefs  favourable  to  the  fine 
arts. 

One  of  the  nobleft  changes  which  the  introduction  of 
the  arts  by  agriculture  produces  on  the  form  and  cir¬ 
cumftances  of  fociety,  is  the  introduction  of  regular  go¬ 
vernment  and  laws.  In  tracing  the  hiftory  of  ancient 
nations,  we  fcarcely  ever  find  laws  introduced  at  an  ear¬ 
lier  period.  Minos,  Solon,  and  Lycurgus,  do  not  ap¬ 
pear  to  have  formed  codes  of  wifdom  and  juftice  for  re¬ 
gulating  the  manners  of  their  countrymen,  till  after  the 
Cretans,  the  Athenians,  and  even  the  Lacedemonians, 
had  made  fome  progrefs  in  agriculture  and  the  ufeful 
arts. 

Religion,  under  all  its  various  forms,  has  in  every 
ftage  of  fociety  a  mighty  influence  on  the  fentiments 
and  conduCI  of  men  (fee  Religion)  ;  and  the  arts  cul¬ 
tivated  in  fociety  have  on  the  other  hand  fome  influence 
on  the  fyftem  of  religious  belief.  One  happy  effeCl 
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which  will  refult  from  the  invention  of  arts,  though  per-  Society, 
haps  not  immediately,  will  be,  to  render  the  character  v— — v— ^ 
of  the  deities  more  benevolent  and  amiable,  and  the  rites 
of  their  worfliip  more  mild  and  humane. 

The  female  fex  in  this  period  generally  find  the  yoke 
of  their  flavery  fomewhat  lightened.  Men  now  become 
eafier  in  their  circumftances  $  the  focial  affections  affume 
ftronger  influence  over  the  mind  ;  plenty,  and  fecurity, 
and  eafe,  at  once  communicate  both  delicacy  and  keen- 
nefs  to  the  fenfual  defires.  All  thefe  circumftances  con¬ 
cur  to  make  men  relax  in  fome  degree  that  tyrannic 
fway  by  which  they  before  deprefied  the  fofter  fex. 

The  foundation  of  that  empire,  where  beauty  triumphs 
over  both  wifdom  and  ftrength,  now  begins  to  be  laid. 

Such  are  the  effeCIs  which  hiftory  warrants  as  to  attri¬ 
bute  to  agriculture  and  the  arts )  and  fuch  the  outlines 
of  the  character  of  that  which  we  reckon  the  fourth 
ftage  in  the  progrefs  of  fociety  from  rudenefs  to  refine¬ 
ment. 

Let  us  advance  one  ftep  farther.  We  have  not  yet  Fifth  ftage 
furveyed  mankind  in  their  moft  polifhed  and  cultivated  in  the  pro- 
ftate.  Society  is  rude  at  the  period  when  the  arts  firft  &re/s  .. 
begin  to  fhow  themfelves,  in  comparifon  of  that  ftate  °hich  \i^ 
to  which  it  is  raifed  by  the  induftrious  cultivation  ofteraturc, 
them.  The  neighbouring  commonwealths  of  Athens  art'*,  and 
and  Lacedemon  afford  us  a  happy  opportunity  of  com- fciences, 
paring  this  with  the  former  ftage  in  the  progrefs  of  fo-  ar?  fl11101*. 
ciety.  The  chief  effect  produced  by  the  inftitutions  of 
Lycurgus  feems  to  have  been,  to  fix  the  manners  of  hisafiumes  a 
countrymen  for  a  confiderable  period  in  that  ftate  to mi Id  and 
which  they  had  attained  in  his  days.  Spartan  virtue 
has  been  admired  and  extolled  in  the  language  of  en-  ^ 
thufiafm  5  but  in  the  fame  manner  has  the  character 
and  the  condition  of  the  favage  inhabitants  of  the  wilds 
of  America,  been  preferred  by  fome  philofophers,  to  the 
virtues  and  the  enjoyments  of  focial  life  in  the  moft  po¬ 
lifhed  and  enlightened  ftate.  The  Spartans  in  the  days 
of  Lycurgus  had  begun  to  cultivate  the  ground,  and 
were  not  unacquainted  with  the  ufeful  arts.  They 
muft  foon  have  advanced  farther  had  not  Lycurgus  ari- 
fen,  and  by  effc&ing  the  eftablifliment  of  a  code  of  laws, 
the  tendency  of  which  appears  to  have  been  in  many 
particulars  direCtly  oppofite  to  the  defigns  of  nature, 
retarded  their  progrefs  towards  complete  civilization 
and  refinement.  The  hiftory  of  the  Lacedemonians, 
therefore,  while  the  laws  of  Lycurgus  continued  in 
force,  exhibits  the  manners  and  chara&er  of  a  people  in 
that  which  we  have  denominated  the  fourth  ftage  in  the 
progrefs  of  fociety.  But  if  we  turn  our  eyes  to  their 
neighbours  the  Athenians,  we  behold  in  their  hiftory 
the  natural  progrefs  of  opinions,  arts,  and  manners. 

The  ufeful  arts  are  firft  cultivated  with  fuch  fteady  in- 
duftry,  as  to  raife  the  community  to  opulence,  and  to 
furnifh  them  with  articles  for  commerce  with  foreign 
nations.  The  ufeful  arts  cannot  be  raifed  to  this  height 
of  improvement  without  leading  men  to  the  purfuit  of 
fcicnce.  Commerce  with  foreign  nations,  ikill  in£the 
ufeful  arts,  and  a  tafte  for  fcience,  mutually  aid  each 
other,  and  confpire  to  promote  the  improvement  of  the 
fine  arts.  Hence  magnificent  buildings,  noble  ftatues, 
paintings  exprefiive  of  life,  a&ion,.  and  paflion  5  and 
poems  in  which  imagination  adds  new  grace  and  fubli- 
mity  to  nature,  and  gives  the  appearances  of  focial  life 
more  irrefiftible  power  over  the  affeCtions  of  the  heart. 

Hence  are  moral  diftin&ions  more  carefully  ftudied,  and 
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Society  the  rights  of  every  individual  and  every  order  in  fociety 

— -v -  better  underftood  and  more  accurately  defined.  Moral 

fcience  is  generally  the  firil  feientific  purfuit  which 
fhongly  attra&s  the  attention  of  men.  Lawgivers  ap¬ 
pear  before  geometricians  and  aftronomers.  Some  par¬ 
ticular  circumftances  may  caule  thefe  fciences  to  be  cul¬ 
tivated  at  a  very  early  period.  In  Egypt  the  overflow¬ 
ing  of  the  Nile  caufed  geometry  to  be  early  cultivated. 
Caufes  no  lefs  favourable  to  the  ftudy  of  aftronomy, 
concurred  to  recommend  that  fcience  to  the  attention  of 
the  Chaldeans  long  before  they  had  attained  the  height 
of  refinement.  But,  in  general,  we  find,  that  the  laws 
of  morality  are  underftood,  and  the  principles  of  morals 
inquired  into,  before  men  make  any  confiderable  progrefs 
in  phyfical  fcience,  or  even  profecute  it  with  any  degree 
of  keennefs.  Accordingly,  when  we  view  the  ftaie  of 
literature  in  this  period  (for  it  is  now  become  an  object 
of  fo  much  importance  as  to  force  itfelf  on  our  atten¬ 
tion),  we  perceive  that  poetry,  hiftory,  and  morals,  are 
the  "branches  chiefly?  cultivated.  Arts  are  generally 
cafual  inventions,  and  long  praefifed  before  rules  and 
principles  on  "which  they  are  founded  affume  the  form 
of  fcience.  But  morality,  if  confidered  as  an  art,  is 
that  art  which  men  have  fooneft  and  mod  constantly  oc- 
cafion  to  prn£life.  Befides,  we  are  fo  con  diluted  by 
the  wifdom  of  nature,  that  human  a&ions,  and  the  events 
which  befal  human  beings,  have  more  powerful  influ¬ 
ence  than  any  other  object  to  engage  and  fix  bur  at¬ 
tention.  Hence  we  are  enabled  to  explain  why  mora¬ 
lity,  and  tbofe  branches  of  literature  more  immediately 
connected  with  it,  are  almoft  always  cultivated  in  prefe¬ 
rence  to  phyfical  fcience.  Though  poetry,  hiftory,  and 
morals,  be  purfued  with  no  fin  all  eagernefs  and  fuccefs 
in  that  period  of  fociety  which  we  now  confide r,  we 
need  not  therefore  be  greatly  furprifed  that  natu¬ 
ral  philofophy  is  neither  very  generally  nor  very  fuccefs- 
fully  cultivated.  Were  we  to  confider  each  particular 
in  that  happy  change  which  is  now  produced  on  the 
circumftances  of  mankind,  we  fliould  be  led  into  a  too 
minute  and  perhaps  unimportant  detail.  This  is  the 
period  when  human  virtue  and  human  abilities  ftiine  with 
moft  fplendour.  Rudenefs,  ferocity,  and  barbarifm,  are 
now  baniftied.  Luxury  has  made  her  appearance  3  but 
as  yet  fhe  is  the  friend  and  the  benefa&refs  of  fociety. 

,  Commerce  has  ftimulated  and  rewarded  induftry,  but 

has  not  yet  contra&ed  the  heart  and  debafed  the  cha- 
ra6ter.  Wealth  is  not  yet  becoihe  the  foie  objeeff  of 
purfuit.  The  charms  of  fpcial  intercourfe  are  known 
and  reliflied ;  but  domeftie  duties  are  not  yet  deferted 
for  public  amufements.  The  female  fex  acquire  new 
influence,  and  contribute  much  to  refine  and  polifh  the 
manners  of  their  lords*  Religion  now  affumes  a  milder 
and  more  pleafing  form  ;  fplendid  rites,  magnificent 
temples,  pompous  facrifices,  and  gay  fcftivals,  give  even 
fup'  rftition  an  influence  favourable  to  the  happinefs  of 
mankind.  The  gloomy  notions  and  barbarous  rites  of 
former  periods  fall  into  difufe.  The  fyftem  of  theology 
produced  in  former  ages  ftill  remains:  but  only  the  mild 
and  amiable  qualities  of  the  deities  are  celebrated 3  and 
none  but  the  gay,  humane,  and  laughing  divinities,  are 
worfhipred.  Philofophy  alfo  teaches  men  to  difeard 
fucli  parts  of  their  religion  as  are  unfriendly  to  good 
morals,  and  have  any  tendency  to  call  forth  or  cherifh 
unfocial  fentiments  in  the  heart.  War  (for  in  this  pe¬ 
riod  of  fociety  enough  of  caufes  will  srife  to  arm  one 
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nation  againft  another) — war,  however,  no  longer  retains 
its  former  ferocity  3  nations  no  longer  Jftrive  to  extirpate  1 

one  another :  to  procure  redrefs  for  real  or  imaginary 
injuries 3  to  humble,  not  to  deftroy,  is  nowits  objeft. 

Prifoners  are  no  longer  murdered  in  cold  blood,  fub- 
jedted  to  horrid  and  excruciating  tortures,  or  condemn¬ 
ed  to  hopelefs  flavery.  They  are  ranfomed  or  exchan¬ 
ged  5  they  return  to  their  country,  and  again  fight  un¬ 
der  its  banners.  In  this  period  the  arts  Gf  government 
are  likewife  better  underftood,  and  pra&ifed  fo  as  to 
contribute  moft  to  the  interefts  of  fociety.  Whether 
monarchy,  or  democracy,  or  ariftocracy,  be  the  efta- 
bliftied  form,  the  rights  of  individuals  and  of  fociety 
are  in  general  refpe£led.  The  interefts  of  fociety  are 
fo  well  underftood,  that  the  few,  in  order  to  pre- 
ferve  their  influence  over  the  many,  find  it  neceffary  to 
a&  rather  as  the  faithful  fervants  than  the  imperious 
lords  of  the  public.  Thpugh  the  liberties  of  a  nation 
in  this  ftate  be  not  accurately  defined  by  law,  nor  their 
property  guaranteed  to  them  by  any  legal  inftitutions, 
yet  their  governors  dare  not  violate  their  liberties,  nor 
deprive  them  wantonly  of  their  properties.  This  is  truly 
the  golden  age  of  fociety:  every  trace  of  barbarifm  is 
entirely  effaced  3  and  vicious  luxury  has  not  yet  begun 
to  fap  the  virtue  and  the  happinefs  of  the  community. 

Men  live  not  in  lift  lefs  indolence  3  but  the  induftry  in 
which  they  are  engaged  is  not  of  luch  a  nature  as  to 
overpower  their  ftrength  or  exhauft  their  fpirits.  Lhe 
focial  affe&ions  have  now  the  ftrongeft  influence  on  men’s 
fentiments  and  condu£l. 

But  human  affairs  are  fcarcely  ever  flationary.  The  Degeneracy 
circumftances  of  mankind  are  almoft  always  changing,  aud  decline 
either  growing  better  or  worfe.  Their  manners  are  ever  of  fociety. 
in  the  fame  fluctuating  ftate.  'I  hey  either  advance  to-„ 
wards  perfe&ion  or  degenerate.  Scarcely  have  they  at¬ 
tained  that  happy  period  in  which  we  have  juft  contem¬ 
plated  them,  when  they  begin  to  decline  till  they  per¬ 
haps  fall  back  into  a  ftate  nearly  as  low  as  that  from 
which  we  fuppofe  them  to  have  emerged.  Inftances 
of  this  unhappy  degeneracy  occur  more  than  once  in 
the  hiftory  of  mankind ;  and  we  may  finifh  this  fhorfc 
fketch  of  the  hiftory  of  fociety  by  mentioning  in  what 
manner  this  degeneracy  takes  place.  Perhaps,  ftriCtly 
fpeaking,  every  thing  but  the  Ample  neceffaries  of  life 
may  be  denominated  luxury  ;  For  a  long  time,  how¬ 
ever,  the  welfare  of  fociety  is  beft  promoted,  while  its 
members  afpire  after  fomething  more  than  the  mere  ne¬ 
ceffaries  of  life.  As  long  as  thefe  fuperfiuities  are  to 
be  obtained  only  by  a&ive  and  honeft  exertion  3  as  long 
as  they  only  engage  the  leifure  hours,  without  becoming 
the  chief  obje&s  of  purfuit — the  employment  which  they 
give  to  the  faculties  is  favourable  both  to  the  virtue  and 
the  happinefs  of  the  human  race. 

The  period  arrives,  however,  when  luxury  is  no  long¬ 
er  ferviceable  to  the  interefts  of  nations  3  when  (he  is  no 
longer  a  graceful,  elegant,  aCtive  form,  but  a  languid, 
overgrown,  and  bloated  carcafe.  It  is  the  love  of  lux¬ 
ury,  U which  contributed  fo  much  to  the  civilization  of 
fociety,  that  now  brings  on  its  decline.  Arts  are  cul¬ 
tivated  and  improved,  and  commerce  extended,  till  enor¬ 
mous  opulence  be  acquired  :  the  effect  of  opulence  is  to 
awaken  the  fancy,  to  conceive  ideas  of  new  and  caprici j 
ous  wants,  and  to  inflame  the  bread  with  new  defires. 

Here  we  have  the  origin  of  that  felfifhnefs  which,  ope¬ 
rating  in  conjunftion  with  caprice  and  the  violence  of 
3  K  unbridle*! 
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^  “^bridled  pafiions,  contributes  fo  much  to  the  corruption 
of  virtuous  manners.  Selfilhnefs,  caprice,  indolence,  ef¬ 
feminacy,  all  join  to  loofen  the  bonds  of  fociety,  to  brino- 
op  the  degeneracy  both  of  the  ufeful  and  the  fine  art?, 
to  banifh  at  once  the  mild  and  the  a  u  fie  re  virtues,  to  de- 
itroy  civil  order  and  fubordination,  and  to  introduce  in 
their  room  anarchy  or  defpotifm. 

Scarcely  could  we  have  found  an  example  of  the  beau- 
imul  form  of  fociety  which  we  laft  attempted  to  deferibe. 
Aever,  at  leaft,  has  any  nation  continued  lone  to  enjoy 
fuch  happy  circumftances,  or  to  difplay  fo  amiable  and 
remediable  a  character.  But  when  we  fpeak  of  the  de¬ 
clining  Hate  of  fociety,  we  have  no  difficulty  in  finding 
inftances  to  which  we  may  refer.  Hiffory  tells  of  the 
Affy nans,  the  Egyptians,  and  the  Perfians,  all  of  them 
once  llourifhing  nations,  but  brought  low  by  luxury  and 
an  unhappy  corruption  of  manners.  The  Greeks,  the 
Komans,  and  the  Affyrians,  owed  their  fall  to  the  fame 
t-auies  3  and  we  know  not  if  a  fimilar  fate  does  not  now 
threaten  many  of  thofe  nations  who  have  long  made  a 
dittmguiflied  figure  in  the  fyftem  of  Europe.  The  Por- 
tuguefe,  the  Venetians,  and  the  Spaniards,  have  already 
lallen  5  and  what  is  the  prefent  ftate  of  our  neighbours 
the  French  ?  They  have  long  been  a  people  deftitute  of 
religion,  corrupted  in  morals,  unfteady  in  conduft,  and 
-laves  to  pleafure  and  public  amufements.  Among  them 
luxury  had  arrived  at  its  higheft  pitch  ;  and  the  confe- 
quen ce  has  been,  that  after  capricioufly  fliaking  off  the 
>oke  of  defpotifm,  they  have  eflabliflied,  or  rather  fet 
up  (for  eftabliihed  it  cannot  be),  a  motley  kind  of  go¬ 
vernment,  which,  in  the  courfe  of  a  few  years,  has  exhi¬ 
bited  feenes  of  tyranny  and  oppreftion,  to  which  we 
coubt  if  the  annals  of  the  world  can  furnifh  any  parallel, 
i  et  this  is  the  people  whofe  manners  the  other  nations 
of  Europe  were  ambitious  to  imitate.  May  thofe  na¬ 
tions  take  warning  in  time,  and  avoid  the  rocks  upon 
which  they  have  fplit. 

.  Thus  we  viewed  the  feveral  ftages  in  which  fo¬ 
ciety  appears  in  its  progrefs  from  rudenefs  to  refinement 
and  decay.  Phe  intelligent  reader  will  perceive,  that 
the  various  and  anomalous  phenomena  which  occur  in 
the  natural  hiftory  of  fociety,  cannot  eafily  be  folved  3 
becaufe  the  neceiTary  information  cannot  be  obtained. 
Others  have  been  well  accounted  for  by  the  refearches 
of  curious  philofophical  inquirers.  Local  circumftances, 
the  influence  of  climate,  the  intercourfe  of  nations  in 
different  ftates  of  civilization,  have  been  taken  notice  of, 
as  caufes  ferving  to  accelerate  or  retard  the  progrefs  of 
arts  and  manners.  But  our  proper  bufmefs  here  was 
merely  to  mark  the  gradations  between  barbarifm  and 
refinement :  and  as  the  painter  who  is  to  exhibit  a  feries 
of  portraits  renrefenting  the  human  form  in  infancy, 
puerility,  youth,  and  manhood,  will  not  think  of  deli’ 
neatmg  all  that  variety  of  figures  and  faces  which  each 
ot  thofe  periods  of  life  affords,  and  will  find  himfelf  un¬ 
able  to  reprefent  in  any  fingle  figure  all  diverfities  of 
101  m  and  features  3  fo  we  have  not  once  thought  of  de¬ 
ferring  particularly  under  this  article,  all  the  various 
national  cha rafters  reducible  to  any  one  of  thofe  divi- 
fiems  under  which  we  have  viewed  the  progrefs  of  fo¬ 
ciety,  nor  have  found  it  poftible  to  comprehend  under 
one  confident  view,  all  the  particulars  which  maybe 
gathered  from  the  remains  of  antiquity,  from  the  rela- 
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lations  Oi  later  travellers,  and  the  general  records  of  hi- 
ftory  concerning  the  progreffive  character  of  mankind 
in  various  regions,  and"  under  the  influence  of  various 
accidents  and  circumftances.  This  indeed  would  even 
have  been  improper,  as  all  that  information  appears  un- 
der  other  articles  in  this  Work. 

SOCIETIES,  affociations  voluntarily  formed  by  a 
number  of  individuals  for  promoting  knowledge,  indu- 
ftry,  or  virtue.  They  may  therefore  be  divided  into 
three  clafles  ,  focieties  for  promoting  fcience  and  litera- 
ture,  focieties  for  encouraging  and  promoting  arts  and 
manufactures,  and  focieties  for  diffufing  religion  and  mo- 
rahty  and  relieving  diftrefs.  Societies  belonging  to  the 
firft  clafs  extend  their  attention  to  all  the  fcicnces  and 
literature  in  general,  or  devote  it  to  one  particular  fcience. 
Ihe  lame  obfervation  may  be  applied  to  thofe  which  are 
mftituted  for  improving  arts  and  manufactures.  Thofe 
of  the  third  clafs  are  eftablilhed,  either  with  a  view  to 
prevent  crimes,  as  the  Philanthropic  Society  j  for  the 
dittuiion  of  the  Chnftian  religion  among  unenlightened 
nations,  as  the  Society  for  the  Propagation  of  the  Gofpel 
in  Foreign  Parts ;  or  for  introducing  arts  and  civiliza¬ 
tion  along  with  a  knowledge  of  the  Chriftian  religion, 
as  the  Sierra  Leona  company. 

The  honour  of  planning  and  inftituting  focieties  for 
thole  valuable  purpofes  is  due  to  modern  times.  A  li¬ 
terary  affiliation  is  faid  to  have  been  formed  in  the 
reign  of  Charlemagne  (fee  Academy)  ;  but  the  plan 
leems  to  have  been  rude  and  defective.  Several  others 
were  mftituted  in  Italy  in  the  16th  century  ;  but  from 
the  accounts  which  we  have  feen  of  them,  they  feem  to 
have  been  far  inferior  to  thofe  which  are  moil  flourifliing 
at  prefent.  The  moil  enlarged  idea  of  literary  focieties 
ieems  to  have  originated  with  the  great  Lord  Bacon,  the 
rather  of  modern  philofophy,  who  recommended  to  the 
reigning  prince  to  inftitute  focieties  of  learned  men,  who 
lhould  give  to  the  world  from  time  to  time  a  regular 
account  of  their  refearches  and  difeoveries.  It  was  the 
idea  of  this  great  philofopher,  that  the  learned  world 
lhould  be  united,  as  it  were,  into  one  immenfe  republic  : 
which,  though  confifting  of  many  detached  ftates,  lhould 
hold  a  firicl  union  and  preferve  a  mutual  intelligence 
with  each  other,  in  every  thing  that  regards  the  com¬ 
mon  intereft.  The  wrant  of  this  union  and  intelligence 
he  laments  as  one  of  the  chief  obftacles  to  the  advance¬ 
ment  of  fcience  3  and,  juftly  confidering  the  inftitution 
of  public  focieties,  in  the  different  countries  of  Europe, 
under  the  aufpices  of  the  fovereign,  to  be  the  beft  re¬ 
medy  for  that  defeft ,  he  has  given,  in  his  fanciful  work, 
the  New  Atlantis,  the  delineation  of  a  philofophical  fo¬ 
ciety  on  the  moft  extended  plan,  for  the  improvement 
of  all  arts  and  fciences  ;  a  work  which,  though  written 
m  the  language,  and  tinftured  with  the  colouring  of 
romance,,  is  full  of  the  nob  left  philofophic  views.  The 
plan  of  Lord  Bacon,  which  met  with  little  attention 
from  the  age  in  which  he  lived,  was  deftined  to. produce 
its  effeft  in  a  period  not  very  diftant.  The  fcheme  of  a 
philofophical  college  by  Cowley  is  acknowledged  to  have* 
had  a  powerful  influence  in  procuring  the  eftablifh- 
ment  of  the  Royal  Society  of  London  by  charter  from 
Charles  II.  $  3  and  Cowley’s  plan  is  manifeftly  copied 
in  aim  oft  all  its  parts  from  that  in  the  New  Atlantis. 
The  inftitution  of  the  Royal  Society  of  London  tvas 
foon  followed  by  the  eftabiifliment  of  the  Royal  Aca¬ 
demy 
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TLeVrgious  demy  of  Sciences  at  Paris ;  and  tliefe  two  have  ferved 
and  Hu-  as  models  to  the  philofophical  academies  of  higheft  re¬ 
mane  So-  pUtatjon  in  the  other  kingdoms  of  Europe. 
c;eUes'  ,  The  experience  of  ages  has  (hown,  that  improvements 
of  a  public  nature  are  belt  carried  on  by  focieties  of  li¬ 
beral  and  ingenious  men,  uniting  their  labours  without 
regard  to  nation,  fe<ft,  or  party,  in  one  grand  purfuit 
alike  interefting  to  all,  whereby  mutual  prejudices  are 
worn  off,  and  a  humane  philofophical  fpirit  is  cherilhed. 
Men  united  together,  and  frequently  meeting  for  the 
purpofe  of  advancing  the  fciences,  the  arts,  agriculture, 
manufa&ures,  and  commerce,  may  oftentimes  fuggeft 
fuch  hints  to  one  another  as  may  be  improved  to  im¬ 
portant  ends  y  and  fuch  focieties,  by  being  the  repofito- 
ries  of  the  obfervations  and  difeoveries  of  the  learned 
and  ingenious,  may  from  time  to  time  furnifli  the  world 
with  ufeful  publications  which  might  otherwile  be  loft  : 
for  men  of  ingenuity  and  modefty  may  not  choofe  to 
rifk  their  reputation,  by  fending  abroad  unpatronized 
what  a  learned  fociety  might  judge  richly  worth  the 
public  eye  ;  or  perhaps  their  circumftances  being  ftrait- 
ened,  they  may  not  be  able  to  defray  the  expence  of 
publication.  Societies  inftituted  for  promoting  know¬ 
ledge  may  alfo  be  of  eminent  fervice,  by  exciting  a  fpirit 
of  emulation,  and  by  enkindling  thole  fparks  of  genius 
which  otherwife  might  for  ever  have  been  concealed  \ 
and  if,  when  p(  Hefted  of  funds  fufficient  for  the  pur¬ 
pofe,  they  reward  the  exertions  of  the  induftrious  and 
enterprifing  with  pecuniary  premiums  or  honorary  me¬ 
dals,  many  important  experiments  and  ufeful  difeoveries 
will  be  made,  from  which  the  public  may  reap  the  high¬ 
eft  advantages. 

Eminent  inftances  of  the  beneficial  effefls  of  fuch  in- 
ftitutions  we  have  in  the  Royal  Academy  of  Sciences  at 
Paris,  the  Royal  Society,  and  the  Society  inftituted  for 
the  Encouragement  of  Arts,  Manufactures,  and  Com¬ 
merce,  in  London,  and  many  others  of  a  fimilar  kind. 
Hereby  a  fpirit  of  difeovery  and  improvement  has  been 
excited  among  the  ingenious  in  almoft  every  nation  \ 
knowledge  of  various  kinds,  and  greatly  ufeful  to  man¬ 
kind,  has  taken  place  of  the  dry  and  uninterefting  fpe- 
culations  of  fchoolmen  •,  and  bold  and  erroneous  hypo- 
thefts  has  been  obliged  to  give  way  to  demonftrative  ex¬ 
periment.  In  ftiort,  ftnee  the  eftablifhment  of  thefe  fo¬ 
cieties,  folid  learning  and  philofophy  have  more  increafed 
than  they  had  done  for  many  centuries  before. 

As  to  thofe  focieties  eftablifhed  for  promoting  in- 
duftry,  religion  and  morality,  and  relieving  diftrefs,  the 
defign  is  laudable  and  excellent,  and  prefents  a  beautiful 
piClure  of  the  philanthropy  of  modern  times.  We  are 
happy  to  find,  from  the  minutes  of  lome  of  thefe  fo¬ 
cieties,  that  their  beneficial  effeCls  are  already  confpicu- 
ous. 

We  will  now  give  fome  account  of  the  moft  eminent 
focieties  *,  arranging  them  under  the  three  claffes  into 
which  we  have  divided  them  :  1 .  Religious  and  Humane 
Societies .  II.  Societies  for  Promoting  Science  and  Li¬ 
terature.  III.  Societies  for  Encouraging  Arts ,  Manu¬ 
factures,  &c. 

I.  Religious  and  Humane  Societies. 

i  .  Society  for  the  Propagation  of  the  Gofpel  in  Foreign 
Parts ,  was  inftituted  by  King  William  III.  in  1701, 
in  order  to  fecure  a  maintenance  for  an  orthodox  cler¬ 
gy,  and  to  make  other  provisions  for  propagating  the 


gofpel  in  the  plantations,  colonies,  and  fa&ories  beyond  Religiou* 
the  feas.  To  that  end  he  incorporated  the  archbifhops, 
feveral  of  the  biftiops,  and  others  of  the  nobility,  gentry,  Reties. " 
and  clergy,  to  the  number  of  90,  into  one  body,  which, 
by  the  name  of  The  Society  for  the  Propagation  of  the 
Gofpel  in  Foreign  Parts ,  was  to  plead  and  be  impleaded  \ 
to  have  perpetual  fucceftion,  with  privilege  to  purchafe 
2000I.  a-year  inheritance,  and  eftates  for  lives  or  years, 
with  other  goods  and  chattels  to  any  value.  By  its 
charter  the  fociety  is  authorifed  to  ule  a  common  leal  \ 
and  to  meet  annually  on  the  third  Friday  in  February 
for  the  purpofe  of  choofing  a  prefident,  vice-prefident, 
and  officers  for  the  year  eniuing  5  and  on  the  third  Fri¬ 
day  in  every  month,  or  oftener  if  there  fliould  be  occa- 
fion,  to  tranfaft  bufinefs,  and  to  depute  perfons  to  take 
fubferiptions,  and  colled  money  contributed  for  the  pur- 
pofes  aforefaid  ;  and  of  all  moneys  received  and  laid  out, 
it  is  obliged  to  give  account  yearly  to  the  lord-chan¬ 
cellor  or  keeper,  the  lord-chief-juftice  of  the  King’S- 
bench,  the  lord-chief-juftice  of  the  Common-pleas,  or  to 
any  two  of  thefe  magiftrates.  Of  this  fociety  there  is  a 
ftanding  committee  at  St  Paul’s  chapter-houfe,  to  pre¬ 
pare  matters  for  the  monthly  meeting,  which  is  held  at 
St  Martin’s  library. 

Before  the  incorporation  of  the  fociety  for  the  pro¬ 
pagation  of  the  gofpel  in  foreign  parts,  there  had  been 
formed,  for  the  promoting  of  Chriftian  knowledge  both 
at  home  and  in  the  colonies,  a  voluntary  affociation  of 
perfons  of  rank  and  refpe£t  ability,  who  in  March  1699 
began  to  hold  ftated  meetings  in  London  for  that  pur¬ 
pofe,  regulating  themfelves  by  the  laws  of  the  land  and 
the  canons  of  the  church  }  and  when  the  new  fociety 
was  formed,  they  had  already  tranfmitted  to  America 
and  the  Weft  Indies  800I.  w’orth  of  Bibles,  Books  of 
Common  Prayer,  and  treatifes  of  pra&ical  religion,  be- 
fides  fecuring  a  tolerable  maintenance  to  feveral  clergy¬ 
men  on  that  continent.  This  affociation  ftill  fubfifts  un¬ 
der  the  denomination  of  The  Society  for  Promoting  Chri- 
f  ian  Knowledge ,  and  has  been  produ&ive  of  much  good 
in  the  cities  of  London  and  Weftminfter  ;  but  upon  the 
formation  of  the  new  fociety,  into  which  all  its  original 
members  were  incorporated  by  name,  the  care  which 
the  voluntary  afiociation  had  taken  of  the  colonies  de¬ 
volved  of  courfe  upon  the  incorporated  fbciety  ;  of 
which  incorporation  we  believe  the  objefl  has  been 
fometimes  miftaken,  and  the  labours  of  its  miffionaries 
grofsly  mifreprefented.  It  has  by  many  been  fuppofed 
that  the  fociety  was  incorporated  for  the  foie  purpofe  of 
converting  the  favage  Americans  ;  and  it  has  been  much 
biarm  d  for  fending  miftionaries  into  provinces  where,  in 
the  common  language  of  the  complainers,  a  gofpel-minijlry 
was  already  eftablilhed.  But  an  impartial  view  of  the 
rife  and  progrefs  of  the  American  provinces,  now  be¬ 
come  independent  ftates,  will  (how  the  folly  and  inju- 
ftice  of  thofe  complaints. 

The  Englifh  colonies  in  North  America  were  in  the 
laft  century  formed  and  firft  peopled  by  religious  men  •, 
who,  made  uneafv  at  home  by  their  intolerant  brethren, 
left  the  old  world  to  enjoy  in  peace  that  firft  and  chief 
prerogative  of  man,  the  free  worjhip  of  God  according  to 
his  own  confcience .  At  one  time  Puritans  were  driven 
acrofs  the  Atlantic  by  the  epifcopal  church  ;  at  another. 
Churchmen  were  forced  away  by  the  prefbyterians,  juft 
as  the  revolutions  of  ftate  threw  the  civil  power  into 
the  hands  of  the  one  or  the  other  party )  and  not  a  few 
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members  of  the  church  of  Rome  were  chafed  to  the 
MiLds  of  America  by  the  united  exertions  of  both.  It 
has  been  often  obferved,  that  people  perfccuted  for  their 
religion  become  for  the  mod  part  enthufiaftically  at¬ 
tached  to  it 3  and  the  conduct  of  thofe  cofoniits  was  in 
pcrfedf  harmony  with  this  obfervation.  Their  zeal,  in¬ 
flamed  by  their  violent  removal  to  the  other  hemifphere, 
kept  religion  alive  and  aftive  among  themfelve?  3  but 
their  poverty  difabled  them  from  Applying  fuel  to  the 
dame,  by  making  provifion  for  a  minidry  to  indrud 
The  confequence  was,  that  the  new 
Chnftian  commonwealth,  without  the  kindly  afliftance 
ot  its  mother-country,  would  have  been,  in  the  words  of 
the  Roman  hidorian,  Res  nmus  cetatis.  Againlt  this 
danger  a  timely  aid  was  to  be  provided  by  the  fociety  3 
which,  as  it  confided  not  of  fanatical  members,  would 
not  intrud  the  important  bufinefs  of  the  midiori  to  fana¬ 
tical  preachers,  who,  though  always  ready  for  fuch  fpi- 
ritual  cnterprifcs,  are  never  qualified  to  carry  them  on 
wiih  luccefs. 

It  was  therefore  thought  fit  to  affign  a  decent  main¬ 
tenance  for  clergymen  of  the  church  of  England,  who 
might  preach  the  gofpel  to  their  brethren  in  America  : 
and  though  thofe  miffionaries  in  general  carefully  avoid- 
ed  the  conduct  of  thofe  of  Rome,  wffiofe  principal  aim 
IS  to  reduce  all  churches  under  fubmiflion  to  the  papal 
tyranny  ;  yet  fo  lately  as  1765,  did  fome  of  the  colo¬ 
nies,  in  which  the  puritanic  fpirit  of  the  laft  century 
charadei-ifed  the  church  eftablilhed  by  law,  raife  a  hi¬ 
deous  outcry  again  ft  the  fociety  for  fending  a  million 
into  their  quarters,  though  only  for  the  fervice  of  the 
difperfed  members  of  the  Epifcopal  church  refiding  . 
among  them,  and  for  the  converfion  of  thofe  men  whom 
their  rigid  fanaticifm  had  prejudiced  againd  Chridianity 
itfelf.  J 

Indeed  the  commodity  called  Freethinking  as 
Jlilhop  Warburton  expreffes  it,  was  at  an  early  period 
imported  by  the  opulent  and  fafhionable  colonids.  The 
celebrated  Berkeley,  who  had  refided  fome  years  in 
Rhode  I  Hand,  and  at  his  return  was  called  upon  to 
preach  the  anniverfary  fermon  before  the  fociety,  in¬ 
forms  us,  that  the  ifland  where  he  lived  was  inhabited 
by  an  Engliffi  colony,  confiding  chiefly  of  fedaries 
of  mi  any  different  denominations  •  that  feveral  of  the 
better  fort  of  the  inhabitants  of  towns  were  accudomed 
to  alienable  themfelves  regularly  on  the  Lord’s  day  for 
the  performance  of  divine  woifhip  5  but  that  mod  of 
thofe  who  were  difperfed  through  the  colony  rivalled 
fome  well-bred  people  of  other  countries,  in  a  thorough 
indifference  for  all  that  is  facred,  being  equally  carelefs 
of  outward .worflup  and  of  inward  principles.  He  adds, 
that  the  midionaries  had  done,  and  were  continuing  to 
do,  good  fervice  in  bringing  thofe  planters  to  'a  ferious 
fenfe  of  religion.  “  I  fpeak  it  knowingly  (fays  he), 
that  the  miniders  of  the  gofpel,  in  thofe  provinces  which 
go  by  the  name  of  New  England,  fent  and  fupported  at 
the  expenc*  of  the  fociety,  have,  by  their  fobriety  of 
manners,  difereet  behaviour,  and  a  competent  degree  of 
pfeful  knowledge,  fhown  themfelves  worthy  of  the  choice 
of  thofe  who  fent  them.”  We  have  the  honour  to  be 
acquainted  with  fome  of  the  miffionaries  fent  at  a  later 
period,  and  have  reafon  to  believe  that,  down  to  the 
era  of  the  American  revolution,  they  had  the  fame  vir¬ 
tues,  and  were  doing  the  fame  good  fervices,  which  pro¬ 
cured  to  their  predeceffots  this  honourable  teflimony 
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a  million  deferved  not  to  be  evil  fpoken  of  by  fee- 
tariffs  Ox  any  denomination  who  believe  in  Chrid  3  efpe- 
ciady  as  the  very  charter  of  incorporation  affigns  as  a 
reaion  for  midionaries  being  fent  to  the  colonies,  “  that 
by  reafon  of  their  poverty  thofe  colonics  were  deftitute 
and  unprovided  of  a  maintenance  for  miniders  and  the 
public  vvorlhip  of  God.” 

i  he  fociety,  however,  was  incorporated  for  other 
purpofes  than  this.  It  was  obliged  by  its  charter  to 
attempt  the  converfion  of  the  native  Americans  and  the 
negro  naves ;  and  we  have  reafon  to  believe,  that,  as 
con  as  the  fpintual  wants  of  the  colonids  were  decent¬ 
ly  Supplied,  it  was  not  inattentive  to  thefe  glorious  obr 
jects.  Its  fuccefs  indeed  in  either  purfuit  has  not  been 
lo  weat  as  could  be  wiihed  5  but  it  would  be  rafh  and 
unfair  to  attribute  this  failure  to  the  prefident,  vice- 
prefident,  or  other  officers  of  the  corporation  at  home. 
An  erroneous  notion,  that  the  being  baptized  is  inconi 
fident  with  a  date  of  fiavery,  rendered  the  feifidi  colo¬ 
nids  for  a  long  time  averfe  from  the  converfion  of  their 
negroes,  and  made  them  throw  every  obdacle  in  the 
way  of  all  who  made  the  attempt  j  while  the  difficul 
ties  of  the  Indian  million  are  fuch  as  hardly  any  clergy¬ 
man  educated  in  a  Protedant  country  can  be  fuppofed 
able  to  furmount. 

He  who  hopes  fuccefsfully  to  preach  the  gofpel 
among  a  tribe  of  favage  wanderers,  mud  have  an  ardent 
zeal  and  unwearied  diligence  3  appetites  fubdued  to  all 
the  didrcffies  of  want  3  and  a  mind  fuperior  to  all  the 
terrors  of  mortality.  Thefe  qualities  and  habits  may 
'  acquired  in  the  church  of  Rome  by  him  who  from 
infancy ^has  been  trained  up  in  the  feverities  of  fome  of 
the  monadic  orders,  and  afterwards  fent  to  the  college 
de  propaganda  fide  to  be  inftruded  in  the  languages,  and 
inured  to  the  manners  and  cudoms,  of  the  barbarous  na¬ 
tions  whofe  converfion  he  is  dedined  to  attempt.  But 
m  the  reformed  churches  of  Britain  there  are  no  mo¬ 
nadic  orders,  nor  any  college  de  propaganda  fide  ;  and 
yet  without  the  regular  preparation,  which  is  to  be 
looked  for  in  fuch  inditutions  alone,  it  is  not  in  na¬ 
ture,  whatever  grace  may  effed,  for  any  man  cheerfully, 
and  at  the  fame  time  foberly,  to  undergo  all  the  accu¬ 
mulated  didrefles  ever  ready  to  overtake  a  faithful  mif¬ 
fionary  among  favage  idolaters.  A  fanatic  zealot  will 
indeed  undertake  it,  though  he  is  totally  unqualified 
for  every  fober  and  important  work  3  and  a  man  of 
ruined  fortunes  may  be  preffed  into  the  fervice,  though 
the  im potency  of  his  mind  has  fliown  him  unable  to 
bear  either  poverty  or  riches.  The  failure  of  the  fo¬ 
ciety  therefore  in  its  attempts  to  convert  the  American 
Indians  may  be  attributed,  we  think,  in  the  fird  in¬ 
dance,  to  the  want  of  a  college  de  propaganda  for  train- 
mg  up  young  men  for  the  American  midion. 

.  Perhaps  another  caufe  of  this  failure  may  be  found 
m  the  ccndud  of  the  miffionaries,  who,  it  is  to  be  pre¬ 
fumed,  have  not  always  employed  in  a  proper  manner 
even  the  fcanty  qualifications  which  they  adually  pof- 
feded.  The  gofpel,  plain  and  fimple  as  it  is,  and  fitted 
in  its  nature  for  what  it  wras  ordained  to  effed,  cannot 
be  apprehended  but  by  an  intelled  fomewhut  railed 
above  that  of  a  favage.  Such  of  the  miffionaries  there¬ 
fore  as  began  their  work  with  preaching  to  fiavage  and 
brutal  men ,  certainly  fet  out  at  the  wrong  end  3^for  to 
make  the  gofpel  underdood,  and  much  more  to  propa¬ 
gate. 
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AcJigicm  gate  and  edabliih  it,  thofe  favages  ihould  Lave  been  firft 
atul  Hu-  taught  the  necoTary  arts  of  civil  life,  which,  while  they 
imine^o-  jmprove  every  bodily  accommodation,  tend  at  the  fame 
i  »  time  to  enlarge  and  enlighten  the  underdanding.  For 

want  of  this  previous  culture,  we  doubt  not,  it  hath  hap¬ 
pened  that  fuch  of  the  favages  as  have  been  baptized  in¬ 
to  the  faith  have  fo  feldom  perfevered  themfelves,  or 
been  able  in  any  degree  to  propagate  among  their  tribes 
the  Chriftianity  which  they  had  been  taught,  and  that 
fucccffive  millions  have  always  found  it  neceffary  to  be¬ 
gin  anew  the  work  of  converfion. 

To  one  or  other  of  thefe  causes,  or  to  both,  may 
juftly  be  attributed  the  little  progrefs  which  reformed 
Chriffianity  has  made  among  the  Indians  of  North  A- 
merica  *,  and  not  to  any  want  of  zeal,  attention,  or  libe¬ 
rality,  in  the  directors  of  the  fociety  at  home.  During 
the  dependence  of  the  United  States  on  the  mother- 
country,  great  part  of  the  fociety ’s  funds  was  properly 
expended  in  keeping  alive  a  juft  fenfe  of  religion  among 
the  Chriffian  colonids  from  Europe,  who  had  furely  the 
firft  claims  upon  this  bed  of  charities  }  but  now  that 
America  has  Separated  herfelf  from  Great  Britain,  and 
fhown  that  (lie  is  able  to  maintain  her  independence, 
and  to  make  ample  prdvifion  for  a  regular  clergy  of 
her  own,  the  members  of  the  corporation  muft  feel  them¬ 
felves  at  liberty  to  beffow  greater  attention,  and  to  ex¬ 
pend  more  money  than  they  could  formerly  do,  on  the 
converfion  of  fuch  Indians  as  have  any  intercourfe  with 
the  fet tlements  which  we  dill  poffefs.  To  a  body  fo 
refpe&able,  we  prefume  not  to  offer  advice  j  but  we 
cannot  help  thinking,  with  Bidiop  Berkeley,  that  the 
mod  fuccefsful  miflionaries  would  be  children  of  In¬ 
dians,  educated  in  a  confiderable  number  together  from 
the  age  of  ten  or  twelve  in  a  college  de  propaganda  fide , 
where  they  diould  be  in  no  danger  of  lofing  their  mo¬ 
ther-tongue  while  they  were  acquiring  a  competent 
Trohchl  knowledge  of  religion,  morality,  hiilory,  pra&ical  ma- 
f or  the  bet-  thematic*,  and  agriculture.  “  If  there  were  a  yearly 
terfupply -  fupply  (fays  he)  of  a  dozen  fuch  miflionaries  fent  abroad 
°J  into  their  refpeflive  countries,  after  they  had  received 
7>f  ot'rFo-  degree  °*  mader  of  arts,  and  been  admitted  into 
reign  Flan •  holy  orders,  it  is  hardly  to  be  doubted  but  that  in  a 
tat  ions  y  little  time  the  world  would  fee  good  and  great  effects  of 
their  million. ” 

2.  Society  in  Scotland  for  Propagating  Chriftlan  Know¬ 
ledge,  w7as  indituted  in  the  beginning  of  the  eighteenth 
century.  At  that  period  the  condition  of  the  Scotch  High¬ 
landers  was  truly  deplorable.  Shut  up  in  defolate  iflands 
by  tempeduous  feas,  or  difperfed  over  a  wade  extent  of 
country,  interfered  by  high  mountains,  rapid  rivers, 
and  arms  of  the  fea,  without  bridges  or  highways,  by 
which  any  communication  could  be  kept  open  either 
vvith  remote  or  neighbouring  didritls,  they  lived  in 
fmall  detached  companies  in  hamlets  or  folitary  huts. 
Being  thus  fecluded  from  intercourfe  with  the  more  ci¬ 
vilized  part  of  the  idand,  they  could  not  enjoy  the  ad¬ 
vantages  of  trade  and  manufactures.  As  their  foil  was 
barren  and  their  climate  fevere,  in  agriculture  no  pro- 
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grefs  was  to  be  expe&ed  ;  and  as  they  were  acquainted  Religion* 
writh  no  language  but  Gaelic,  in  which  no  books  were 
then  written,  to  poffefs  knowledge  was  impodible.  Their  cieties< 
pariihes  being  of  great  extent,  often  30  or  40  miles  — — 
long  and  of  a  proportionable  breadth,  and  fometimes 
confiding  of  feveral  idands  {eparated  by  feas,  which  are 
often  impaffable,  a  confiderable  number  of  the  inhabi¬ 
tants  was  entirely  deprived  of  religious  indrudlion  or 
fell  a  prey  to  Popiih  emiffaries.  A  fingle  fchoolinfuch 
exfcenfive  parifhes  could  be  of  little  benefit  j  yet  many 
parifnes  were  entirely  deditute  even  of  this  refource  5 
and  where  fchools  were  edablifhed,  the  want  of  books 
prevented  them  from  producing  the  ufeful  effects  other- 
wife  to  have  been  expected  from  them  (a).  To  all*  j 
this  wre  mud  add,  that  they  lived  in  a  date  of  the  great- 
ed  oppreffion  :  For  though  the  Highlands  formed  a 
part  of  the  Britiih  empire,  the  bleflings  of  the  Britifh 
conditution  had  not  reached  them.  The  feudal  fydem 
reigned  in  its  utmod  rigour  ;  the  chieftains  exercifing 
the  mod  dcfpotic  fway  over  the  inferior  Highlanders, 
whom  at  their  pleafure  they  deprived  of  their  lives  or 
property  (b). 

Thus  the  Highlanders  were  ignorant,  oppreffed,  and 
uncivilized  *,  flaves  rather  than  fubjedls  j  and  either  en¬ 
tirely  deditute  of  the  advantages  of  the  Chridian  reli¬ 
gion,  or  unqualified  to  improve  them.  Hitherto  they 
had  been  unhappy  and  ufelefs  to  themfelves  and  danger¬ 
ous  to  the  date  ;  for  they  were  ready  at  the  call  of 
their  chieftains  to  iffue  from  their  mountains,  and  to 
turn  their  arms  againd  their  lawful  king  and  his  loyal- 
fubjedls.  This  character,  however,  arofe  from  their  fi- 
tuation.  It  was  therefore  impodible  for  benevolent 
minds  to  contemplate  this  unhappy  fituation  of  their 
countrymen  without  feeling  a  defire  to  raife  them  to  the 
dignity  of  rational  beings,  and  to  render  them  ufeful  as 
citizens. 

Accordingly,  in  the  year  1701,  fome  private  gentle¬ 
men  of  the  city  of  Edinburgh,  who  had  formed  them¬ 
felves  into  a  fociety  for  the  reformation  of  manners,  di-  . 
reeled  their  attention  to  the  Highlands  of  Scotland,  and 
endeavoured  to  devife  fome  plan  for  alleviating  the 
didreffes  of  the  inhabitants.  The  remedy  which  pro- 
mifed  to  be  mod  efficacious  was,  to  eftablifh  charity 
fchools  in  different  places,  But  as  the  exigency  was  . 
great,  it  was  no  eafy  matter  to  raife  a  fufficient  fund  for 
this  purpofe.  They  began  therefore  wfitli  what  volun¬ 
tary  fubferiptions  they  could  procure,  hoping  after¬ 
wards  to  increafe  their  capital  by  vacant  ffipends  and 
public  contributions.  A  memorial  with,  this  view  was 
prefented  to  the  General  Affembly  in  1704,  which  re¬ 
ceived  their  approbation  j  and  they  accordingly  paffed  ( 
an.pdl,  recommending  a  general  contribution.  In  1706  . 
the  General  Affembly  appointed  fome  of  their,  number 
to  inquire  more  carefully  into  the  date  of  the  High- . 
lands,  and  the  year  following  appointed  a  feledt  com¬ 
mittee  to  confer  wffth  the  gentlemen  -who  had  fuggelled 
the  plan.  The  refult  of  thefe  conferences  w^as  the  pub¬ 
lication  of  propofols  “  for  propagating  Chridian  know¬ 
ledge 


(a)  Even  fo  late  as  the  year  1758,  not  fewer  than  175  pariihes,  within-  the  bounds  of  39  prelbyteries,  had  no  , 
parochial  fchool.  We  are  forry  to  add,  that  even  in  the  prefent  enlightened  and  benevolent  age  the  complaint 
not  entirely  removed. 

(b)  The  feudal  fydem  was  at  length  abolifhed  in  the  year  1748  by  the  jurifdidlion  adia> 
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ledge  in  the  Highlands  and  Iflands  of  Scotland,  and  in 
.reign  Parts  °/  the  world.”  Copies  of  thefe  propolals, 
with  fubfcription  papers,  were  diftributed  through  the 
kingdom  3  and  the  contributions  having  foon  amounted 
to  loool.  her  majeftv  Queen  Anne  encouraged  this  in¬ 
fant  fociety  by  her  royal  proclamation,  and  at  the  fame 
time  ifiued  letters  patent  under  the  great  feal  of  Scot¬ 
land  for  eredling  certain  of  the  fubfcribers  into  a  corpo¬ 
ration  3  the  fir  ft  nomination  of  whom  was  lodo-ed  with 
the  lords  of  council  and  feftion. 

This  corporation  held  its  firft  meeting  on  Thuriday 
id  November  1709.  It  was  attended  by  feveral  of  the 
nobility,  fourteen  of  the  lords  of  feftion,  many  gentle¬ 
men  of  rank,  together  with  moft  of  the  minifters  of  the 
city  of  Edinburgh  and  neighbourhood.  A  prefident, 
fecretary,  and  treafurer,  with  a  committee  of  fifteen  di¬ 
rectors,  were  appointed  for  the  difpatch  of  bufinefs.  At 
their  fecond  meeting  in  January  1710,  a  fcheme  of  ma¬ 
nagement  was^  formed  and  approved  3  in  which  it  was 
propofed,  1.  To  erect  and  maintain  fchools  in  fuch 
places  of  Scotland,  particularly  in  the  Highlands  and 
Iflands,  as  fhould  be  found  to  need  them  moft  3  in  which 
fchools  all  perfons  whatfoever  fliould  be  taught  by  fit 
and  well  qualified  fchoolmafters,  appointed  by  the  fo¬ 
ciety,  to  read  the  Holy  Scriptures  and  other  pious 
books  5  as.  alfo  to  write,  and  to  underftand  the  common 
rules  of  arithmetic,  with  fuch  other  things  as  fliould  be 
thought  fuitable  to  their  circumftances.  2.  That  the 
fchoolmafters  fliould  be  particularly  careful  to  inftru& 
their  fcholars  in  the  principles  of  the  Chriftian  reformed 
religion  3  and  for  that  end  fhould  be  obliged  to  catechife 
them  at  leaft  twice  a  week,  and  to  pray  publicly  with 
them  twice  a  day.  3.  That  not  only  fuch  as  were  un¬ 
able  to  pay  fliould  be  taught  gratis,  but  that  thofe 
whofe  circumftances  required  it,  fliould  have  fuch  farther 
encouragement  as  the  fociety  fhould  think  fit  in  a  con- 
fiftency  with  tneir  patent.  4.  To  name  fome  prudent 
perfons,  minifters  and  others,  to  be  overfeers  of  thofe 
fchools,  who  fhould  take  care  that  the  fchoolmafters  do 
their  duty,  and  that  the  inftrudlions  to  be  given  from 
time  to  time  by  the  fociety  or  their  committee  be  punc¬ 
tually  obferved.3  which  overfeers  fhould  make  their  re¬ 
port  to  the  fociety  quarterly  or  half  yearly  at  fartheft. 

5.  To  give  fuitable  encouragement  to  fuch  minifters  or 
catechifts  as  fhould  be  willing  to  contribute  their  aflift- 
ance  towards  the  farther  inftrufrion  of  the  fcholars 
remote  from  church,  by  not  only  catechifing,  but 
preaching  to  them  3  which  minifters  or  catechifts  fhould 
take  the  fame  care  of  the  other  inhabitants  as  of 
the  fcholars.  6.  To  extend  their  endeavours  for  the 
advancement  of  the  Chriftian  religion  to  heathen  na¬ 
tions  3  and  for  that  end  to  give  encouragement  to  mini¬ 
fters  to  preach  the  gofpel  among  them. 

Having  thus  formed  a  plan,  they  immediately  pro¬ 
ceeded  to  eftablifh  fchools  in  the  moft  ufeful  and  eco¬ 
nomical  manner  3  and  as  the  capital  continued  to  ac¬ 
cumulate,  the  intereft  was  faithfully  applied,  and 
the  utility  of  the  inftitution  was  more  extenfively  dif- 
fufed. 

Until  the  year  1738  the  attention  of  the  fociety  had 
been  wholly  dire&ed  to  the  eflablifhment  of  fchools  3 
but  their  capital  being  then  confiderably  augmented, 
they  began  to  extend  their  views  of  utility  much  farther, 
"lhe  grand  objea  of  all  public  aflbeiations  ought  cer- 
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tainly  to  be  the  promoting  of  religion  and  morality.  It 
mull,  however,  be  evident  to  every  man  of  refleaion,  that 
thefe  can.  neither  be  propagated  nor  preferved  among  a 
people  without  agriculture,  unaccuftomed  to  commerce 
and  manufactures,  and  confequently  without  labour  or 
exertion.  Languor  and  debility  of  mind  muft  always 
be  the  companions  of  idlenefs.  While  the  Highlanders 
roved  about  with  arms  in  their  hands,  the  latent  vigour 
of  their  minds  muft  often  have  been  called  forth  into  ac¬ 
tion  3  but  when  their  arms  were  taken  away,  and  them- 
felves  confined  to  a  domeftic  life,  where  there  was  no¬ 
thing  to  roufe  their  minds,  they  muft  have  funk  into  in¬ 
dolence  and  ina&ivity.  All  attempts  therefore  to  inftrua 
them  in  religion  and  morality,  without  introducing  a- 
mong  them  fome  of  the  neceffary  arts  of  life,  would  pro¬ 
bably  have  been  unavailing.  The  fociety  accordingly 
refoived  to  adopt  what  appeared  to  them  the  moft  effec¬ 
tual  methods  of  introducing  induftry  among  the  High¬ 
landers.  But  as  their  patent  did  not  extend  far  enough, 
they  applied  to  his  majefty  George  II.  for  an  enlarge¬ 
ment  of  their  powers  3  and  accordingly  obtained  a  fe¬ 
cond  patent,  by  which  they  are  empowered,  “  befides 
fulfilling  the  purpofes  of  their  original  patent,  to  caufe 
fuch  of  the  children  as  they  fhall  think  fit  to  be  bred  to 
hufbandry  and  houfewifery,  to  trades  and  manufactures, 
or  in  fuch  manual  occupations  as  the  fociety  fhall  think 
proper.” 

The  objeCts  of  this  fecond  patent  the  fociety  have 
not  failed  to  purfue  3  and  though  many  obftacles  and 
difeouragements  to  their  efforts  occurred  among  a  rude 
and.  barbarous  people,  yet  their  perfeverance,  and  the 
obvious  utility  of  their  plans,  at  length  fo  far  overcame 
the  reluCtance  of  the  inhabitants,  that  not  fewer  than  94 
fchools  of  induftry  in  various  parts  of  the  Highlands  and 
Iflands  are  now  upon  their  eftablifhment,  at  which  are 
educated  2360  fcholars. 

The  fociety,  while  anxioufly  endeavouring  to  diffufe 
a  fpirit  of  induftry  through  the  Highlands,  were  ftili 
equally  folicitous  to  promote  the  knowledge  of  the 
Chriftian  religion.  As  the  Englifh  language  had  been 
the  only  channel  by  wThich  knowledge  was  conveyed  to 
them  (a  language  which,  being  not  ufed  in  converfa- 
tion,.  was  in  all  refpeCts  foreign  to  them),  it  was  judged 
requifite  that  they  fliould  have  the  Scriptures  in  their 
vernacular  tongue.  I  he  fociety  therefore  firft  appoint¬ 
ed  a  tranflation  of  the  New  Teftament  to  be  made  in¬ 
to  Gaelic  :  A  tranflation  was  accordingly  undertaken 
by  the  Rev.  Mr  Stewrart  minifter  of  Kilim  in  Perth¬ 
shire,  and  printed  in  1767,  which  is  faid  to  be  executed 
with  much  fidelity.  Of  this  work  many  thoufand  co¬ 
pies  have  been  diftributed  in  the  Highlands.  The  great¬ 
er  part  of  the  Old  Teftament  has  alfo  been  tranflated 
by  the  Rev.  Dr  Smith  of  Campbelton  and  others,  but 
chiefly  by  the  Rev.  Dr  Stewart  of  Lufs,  by  the  appoint¬ 
ment  and  at  the  expence  of  the  fociety  :  and  as  foon  as 
the  remaining  part  can  be  got  ready,  the  whole  wall  be 
fold  at  fo  low  a  price  as  the  poor  may  without  difficulty 
afford.  This  plan  the  fociety  have  judicioufly  cho- 
fen,  in  order  to  prevent  difeontent  and  murmuring  3  ef- 
feCts  which  the  diffufion  of  the  Scriptures  ought  never 
to  produce  3  but  which  could  not  poflibly  have  been  . 
prevented,  had  the  diftribution  been  gratuitous,  and  of 
courfe  partial. 

For  fome  years  paft  the  funds  of  the  fociety  have  ra- 

pidly 
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Religious  pidly  accumulated,  from  the  very  liberal  donations  of  fe- 
and  Hu-  Veral  individuals. 

Lady  Glenorchy  -  L.  5,000 

By  a  perfon  unknown  -  10,000 

Lord  Van  Vryhouven  of  Holland  20,000 
Mifs  Gray  of  TealTes  -  3,500 


In  confequence  of  thefe  great  additions  to  their  flock, 
infinuations  have  been  thrown  out  that  the  fociety  have 
become  fo  wealthy  as  to  be  at  a  lofs  for  proper  obje&s 
on  which  to  bellow  their  increafed  revenue.  If  fuch 
an  opinion  be  ferioujly  entertained  by  any  one,  we  mud 
beg  him  to  remember,  that  the  fociety  have  erected  and 
endowed  not  fewer  than  3  23  fchools  for  religion,  the  firft 
principles  of  literature  and  induflry,  at  the  annual  ex¬ 
pence  of  3214I.  ios.  fterling  ;  and  that  at  thefe  femi- 
naties  are  educated  from  14,000  to  15,000  children; 
who,  but  for  the  means  of  inftru&ion  thus  obtained, 
would  in  all  probability  be  bred  up  in  ignorance  and 
idlenefs  :  That  they  employ  1  2  miffionary  miniflers  and 
catechifls  in  remote  parts  of  the  Highlands  and  iflands, 
or  among  the  ignorant  Highlanders  fettled  in  the  great 
towns  of  Scotland,  at  the  annual  expence  of  296I. : 
That  they  bellow  a  burfary  or  penfion  of  15I.  per 
annum  on  each  of  fix  ftudents  of  divinity  having  the 
Gaelic  language :  That  they  employ  two  milfionary 
minillers  and  one  fchoolmaller  among  the  Oneida  and 
Stockbridge  Indians  of  North  America  (being  the  def- 
tination  of  certain  legacies  bequeathed  to  them  for  that 
purpofe),  at  the  annual  expence  of  140I.  Such  is  their 
fixed  Icheme  of  annual  expenditure,  amounting  in  all 
to  3740L,  ios.  flerling — a  fum  it  will  be  acknowledged 
of  very  confiderable  magnitude.  The  whole  of  their 
incidental  expences  arifing  from  the  Gaelic  tranflation 
of  the  Scriptures  of  the  Old  Tellament ;  from  annui¬ 
ties  which  they  have  to  pay,  in  confequence  of  Turns  left 
them  as  refiduary  legatees  ;  from  land  and  houfe  taxes ; 
from  enabling  candidates  for  the  office  of  fchoolmaller 
to  come  to  Edinburgh  for  examination  ;  from  furnifhing 
books  to  poor  fcholars  in  their  various  fchools  ;  and 
from  removing  fchoolmallers  from  one  Ration  to  an¬ 
other,  is  generally  about  S75I.,  which  added  to  the 
former  fum  makes  the  whole  annual  expence  amount  to 
461 5I.  ios. 

If  it  be  inquired  at  what  expence,  in  the  management 
of  it,  this  extenlive  and  complicated  charity  is  annually 
conduced,  we  are  authorifed  to  fay,  that  the  treafurer, 
bookholder,  and  clerk,  are  allowed  each  25I.  per  an¬ 
num,  the  fame  falaries  which  were  annexed  to  thefe  of¬ 
fices  from  the  commencement  of  the  focietv.  The 
beadle  or  officer  is  allowed  12I.  per  annum.  No  falary 
whatever  is  enjoyed  by  any  of  the  other  officers  of 
the  fociety.  The  fecretary,  comptroller,  accountant, 
and  librarian,  although  fubjedled,  fome  of  them  efpe- 


cially,  to  no  fmall  expence  of  time  and  labour,  have  no  Religious 
pecuniary  recompenfe  or  emolument.  Theirs  are  la- 
hours  of  love,  for  which  they  feek  and  expert  no  other  Reties?" 
reward  than  the  confcioufnefs  of  endeavouring  to  pro- 
mote  the  bell:  interefts  of  mankind.  The  whole  amount 
of  the  expence  of  managing  the  bufinefs  of  the  fociety, 
including  the  above  falaries,  and  coals,  candle,  ftation- 
ary  ware,  pollages,  and  other  incidents,  exceeds  not  at 
an  average  115I.  per  annum.  From  this  llatement  it 
appears,  that  hitherto  at  leaft  the  directors  have  been  at 
no  lofs.  for  important  objects  within  the  proper  fphere 
of  their  inllitution  on  which  to  bellow  their  increafed 
funds.  They  have,  it  is  true,  the  difpefal  of  very  con¬ 
fiderable  Turns  for  promoting  the  obje&s  of  the  inflitu- 
tion  ;  but  they  are  fo  far  from  accumulating  wealth,  that 
every  year  their  expenditure,  notwithflanding  the  late 
increafe  of  their  capital,  exceeds  rather  than  falls  Ihort 
of  their  income.  They  have  depended  upon  a  kind 
Providence  and  a  generous  public  to  refund  thefe  antici¬ 
pations  of  their  revenue,  and  hitherto  they  have  never 
been  difappointed. 

Thus  has  the  Society  for  Propagating  Chriflian  Know¬ 
ledge  proceeded  for  almoll  a  century.  It  was  founded 
by  the  pious  exertions  of  a  few  private  individuals, 
whofe  names  are  unknown  to  the  world  ;  and  its  funds, 
by  faithful  and  judicious  management,  as  well  as  by  ge¬ 
nerous  contributions,  have  now  become  of  fuch  magni¬ 
tude,  as  to  excite  the  hope  that  they  will  be  productive 
of  the  moll  valuable  effects.  The  benefits  arifing  from 
public  focieties,  it  is  well  known,  depend  entirely  upon 
the  management  of  their  direClors.  If  fo,  the  advanta¬ 
ges  which  have  accrued  from  this  fociety  in  title  it  to 
the  praife  and  gratitude  of  the  nation.  While  eager  to 
increafe  the  number  of  fchools,  the  fociety  have  not 
been  inattentive  to  their  profperity.  In  the  year  X771 
Mr  Lewis  Drummond,  a  gentleman  in  whom  they  pla¬ 
ced  great  confidence,  was  commilfioned  by  them  to  vifit 
their  fchools,  and  to  make  an  exaCl  report  of  their  Rate 
and  circumRances.  Again,  in  the  year  1790,  a  com- 
milfion  was  granted  to  the  Rev.  Dr  Kemp,  one  of  the 
miniRers  of  Edinburgh  and  fecretary  to  the  fociety,  to 
vifit  all  the  fchools  on  their  eRablilhment.  This  labo¬ 
rious  and  gratuitous  talk  he  accomplilhed  in  the  courfe 
of  four  fummers  with  much  ability  and  care,  and  highly 
to  the  fatisfaClion  of  the  fociety.  At  his  return  he  com¬ 
municated  a  variety  of  important  information  refpeCling 
the  Rate  of  the  Highlands  and  Iflands,  and  the  means 
neceflary  for  their  improvement  in  religion,  literature, 
and  induflry;  an  abftraft  of  which  was  publiflied  by  the 
fociety  in  appendixes  to  the  anniverfary  fermons  preach¬ 
ed  before  them  in  the  years  1789,  90,  91,  and  92  (c) 

The  following  table  will  exhibit  at  a  glance  the  funds, 
eflablifliment,  and  expenditure,  of  the  fociety,  from  a 
few  years  after  its  commencement  to  the  prefent  time. 

Where 


.  (c)  It  is  well  known,  that  the  number  cf  Roman  Catholics  in  the  Highlands  is  confiderable;  but  it  muR 


much  pohtenefs  ;  exhorted  the  people  to  fend  their  children  to  the  Proteflant  fchools  to  be  inflrufled  in  literature, 
to  be  taught  to  read  the  Scriptures  in  their  own  language,  and  to  be  made  acquainted  with  thofe  great  principles  of 
religion  in  which  aS  Chriflians  are  agreed.  What  a  bleifed  reformation  ! 
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Religious  Where  the  number  of  fcholars  is  not  mentioned,  the  de- 
inan/so-  may  ^PP^ed  by  taking  an  average  from  thofe 
cietie?.  years  where  a  computation  has  been  made.  Where  the 
— - capital  is  not  mentioned,  it  may  eafily  be  made  out  by 
confidering  the  falaries  as  the  intereft. 


A.  D. 

Capital. 

Schools. 

12 

Scholars. 

lV  S 

L.  6,177 

2  5 

*7*9 

8,l68 

48 

1727 

9>r3* 

78 

2757 

1732 

J3.3l8 

109 

1742 

19,287 

128 

1 753 

24-338 

152 

W58 

28,413 

176 

64O9 

1781 

34,000 

Salaries 

180 

7000 

1793 

3,080 

3°7 

12,913 

>794 

3.214 

323 

1 4.3  70 

Hitherto  we  have  taken  no  notice  of  the  correfpond- 
ing  board  which  was  eftablilhed  at  London  fo  early  as 
the  year  1729,  to  receive  fubfcriptions  and  lay  out  fums. 
That  board  indeed  remained  long  inactive  }  but  in  1773 
its  members  began  to  co-operate  more  cordially  with 
their  brethren  in  Scotland.  Since  that  period  an  annual 
fermon  has  been  preached  in  recommendation  of  the 
charity  }  and  the  preacher  is  now  fele£ted  without  any  re¬ 
gard  to  the  religious  denomination  to  which  he  belongs} 
fometimes  from  the  church  of  England,  fometimes  from 
the  church  of  Scotland,  and  fometimes  from  fedtaries  of 
different  perfuafions.  The  meetings  of  the  correfpon- 
dent  board  have  been  attended  by  many  of  the  nobility 
and  gentry,  who  have  made  great  exertions  to  promote 
the  views  of  the  fociety.  From  its  prefent  flourifhing 
ftate  therefore^  from  the  indefatigable  exertion  and  lau¬ 
dable  zeal  of  the  managers,  and  from  the  countenance 
and  fupport  which  they  have  received  from  perfons  of 
the  fxrft  rank  and  refpe&ability  in  the  nation,  the  bene¬ 
volent  mind  may  look  forward  with  much  confidence 
and  fatisfa&ion  to  a  period  not  very  diflant,  when  its 
beneficial  effedts  fhall  be  felt  not  only  in  the  Highlands, 
but  fhall  be  communicated  to  the  refl  of  the  nation. 
We  have  been  thus  particular  in  our  account  of  the  So¬ 
ciety  for  Propagating  Chriftian  Knowledge,  becaufe  we 
have  had  accefs  to  the  mod  authentic  fources  of  informa¬ 
tion,  and  becaufe  we  know  it  to  be  an  inditution  calcu¬ 
lated  to  enlighten  and  improve  a  confiderable  part  of  the 
Britifh  nation. 

3.  Society  of  the  Son s  of  the  Clergy ,  was  incorporated 
by  King  Charles  II.  in  1678,  by  the  name  of  The  Go¬ 
vernors  of  the  Charity  for  Relief  of  the  Poor  Widows  and 
Children  of  Clergymen .  This  fociety  is  under  the  direc¬ 
tion  and  management  of  a  prefident  and  vice  piefident, 
three  treafurers,  and  a  court  of  afliffants  compofed  of 
forty  members.  Several  hundreds  of  widows  and  chil¬ 
dren  of  the  clergy  have  annually  received  confiderable 
relief  from  this  ufeful  charity. 

4.  Society  for  the  Sons  of  the  Clergy  of  the  Eflablifhed 
Church  of  Scotland ,  was  indituted  at  Edinburgh  in  Fe¬ 
bruary  1 790,  and  was  condituted  a  body  corporate  by 
his  majedy’s  royal  charter  in  1792 .  The  fociety,  after 
feveral  meetings,  are  of  opinion,  that  the  period  in  which 
the  families  of  clergymen  feel  mod  urgently  the  need 

.both  of  friends  and  of  pecuniary  aid,  is  that  which  com- 
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menccs  with  the  introduction  of  the  fons  either  to  an 
univerfity  or  to  bufmefs,  and  terminates  with  their  efta- 
blidimcnt  in  their  refpeclive  profeffions  ;  that  many  of 
the  miniders  of  this  church,  living  at  great  didances  from 
the  feats  either  of  univerfities  or  of  bufmefs,  pofiefs  in¬ 
comes  which,  in  the  prefent  date  of  the  country,  are  in¬ 
adequate  to  the  purpofes  of  procuring  for  their  fons  either 
the  literary  or  profeffional  education  which  might  enable 
them  to  come  forward  with  credit  and  fuccefs  in  the 
world  5  that  the  fons  of  clergymen,  from  domedic  tuition 
and  example,  have  in  general  very  advantageous  means 
of  receiving  in  their  early  years  the  impreffions  of  virtue 
and  honour,  together  with  the  rudiments  of  liberal  know¬ 
ledge  ;  and  that  of  courfe  the  public  intered  may  be  pro¬ 
moted,  by  enabling  this  clafs  of  young  men  to  obtain 
their  (hare  in  the  refpedtable  fituations  of  life.  The 
views  of  the  fociety  have  been  limited  to  the  fons  only 
of  clergymen}  as  they  are  of  opinion,  that  within  the  li¬ 
mits  which  they  have  fixed,  the  field  of  beneficence  will 
be  dill  very  extenfive,  and  the  claims  for  aid  as  many 
and  as  great  as  their  funds  can  be  fuppofed  able  to 
anfwer,  at  lead  for  many  years  to  come.  If  the  focie¬ 
ty  (hall  ever  be  in  a  fituation  to  undertake  more  than 
the  aids  which  will  be  neceflary  in  bringing  forward 
the  fons  of  the  clergy,  it  may  then  be  confidered  in  what 
manner  the  daughters  alfo  may  become  iharers  in  its 
bounty. 

A  fociety  of  the  fame  nature,  and  having  the  fame 
objedls  in  view7,  was  indituted  at  Glafgow  we  think  the 
year  before  }  and  both  focieties,  w?e  know,  have  in  many 
cafes  proved  highly  beneficial  in  promoting  the  views 
for  which  they  were  indituted. 

5.  Royal  Humane  Society ,  wras  indituted  in  London  in 
1774,  for  the  recovery  of  perfons  drowned  or  othenvife 
fufFocated.  We  have  already  given  feme  account  of 
focieties  indituted  in  other  countries  with  ihe  fame  views, 
and  have  alfo  copied  the  diredtions  of  this  fociety  for  the 
recovery  of  life,  for  which  fee  the  article  Drowning. 
We  have  therefore  only  to  date,  that  the  plan  of  this  fo- 
ciely  is  fo  averfe  to  any  private  intereded  views,  that  it 
acquits  its  founders  of  all  fordid  motives.  For  the  me¬ 
dical  pradlitioners  accept  no  pecuniary  recompenfe  for 
the  time  which  they  devote  to  a  difficult  and  tedious  pro- 
cefs  }  for  the  anxiety  which  they  feel  while  the  event  is 
doubtful  :  for  the  mortification  which  they  too  often  un¬ 
dergo,  when  death,  in  fpite  of  all  their  efforts,  at  lad  car¬ 
ries  off  his  prey  }  nor  for  the  infults  to  which  they  willing-. 
3y  expofe  themfelves  from  vulgar  incredulity.  Their  foie 
reward  is  in  the  holy  joy  of  doing  good.  Of  an  inditu¬ 
tion  thus  free  in  its  origin  from  the  fufpicion  of  ambitious 
views,  and  in  its  plan  renouncing  felf  intered  in  every 
fhape,  philanthropy  mud  be  the  only  bafis.  The  good 
intention  therefore  of  the  fociety  is  proved  by  its  conffi- 
tution }  the  wifdom  and  utility  of  the  undertaking  are 
proved  by  its  fuccefs :  not  fewer  than  3000  fellow-creatures 
having  fince  its  commencement  been  (1794)  redored  to 
the  community  by  its  timely  and  indefatigable  exertions. 
For  it  is  to  be  obferved,  that  the  benefit  of  this  fociety 
is  by  no  means  confined  to  the  two  cafes  of  drowning 
and  fufpenfion.  Its  timely  fuccours  have  roufed  the  le¬ 
thargy  of  opium  taken  in  immoderate  and  repeated  dofes} 
they  have  refeued  the  wretched  victims  of  intoxication  j 
rekindled  the  life  extinguiffied  by  the  fudden  ffroke  of 
lightning  ;  recovered  the  apopledtic  *,  reftored  life  to  the 
infant  that  had  loft  it  in  the  birth }  they  have  proved 

efficacious 


Religious, 
and  Ht*- 
mme  So¬ 
cieties. 
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■■Religious  efficacious  in  cafes  of  accidental  {mothering  and  of  fuffo- 
anrl  Hu-  catjon  by  noxious  damps  ;  in  inftances  in  which  the  ten- 
^daie^0"  dernefs  of  the  infant  body  or  the  debility  of  old  age 
l  —  greatly  leOened  the  previous  probability  of  fuccefs :  info- 

much  that  no  fpecies  of  death  feems  to  be  placed  beyond 
the  reach  of  this  fociety ’s  affiftance,  where  the  mifchief 
had  gone  no  farther  than  an  obftru&ion  of  the  move¬ 
ments  of  the  animal  machine  without  any  damage  of  the 
ergans  themfelves.  In  confequence  of  every  neceffary 
affiftance  afforded  by  this  fociety,  fimilar  inftitutions  have 
been  eftablifhed  at  Algiers,  Lifbon,  Philadelphia,  Bofton, 
Jamaica,  Dublin,  Leith,  Glafgow,  Paifley,  Aberdeen, 
Birmingham,  Glouccfter,  Shroplhire,  Northamptonffiire, 
Lancafter,  Briftol,  Whitehaven,  Norwich,  Exeter,  Kent, 
and  Newcaftle.  The  fociety  has  publhhed  an  8vo  vo¬ 
lume  with  plates,  confiding  of  cafes,  correfpondence,  and 
a  variety  of  intercfting  matter  relating  to  the  obje6l  of 
this  benevolent  inftitution. 

6.  The  Philanthropic  Society ,  was  inftituted  in  Sep¬ 
tember  1788.  It  aims  at  the  prevention  of  crimes,  by 
removing  out  of  the  way  of  evil  counfel,  and  evil  com¬ 
pany,  thofe  children  who  are,  in  the  prefent  date  of 
things,  deftined  to  ruin.  It  propofes  to  educate  and 
inftru6l  in  fome  ufeful  trade  or  occupation  the  children 
of  convi£ls  or  other  infant  poor  wrho  are  engaged  in 
vagrant  or  criminal  courfes  ;  thus  to  break  the  chain  of 
thofe  pernicious  confederacies,  deprive  the  wicked  of 
fucceffors,  the  gaols  of  inhabitants,  juftice  of  its  victims, 
and  by  all  thefe  means  add  citizens  to  fociety.  This 
inftitution  is  not  only  calculated  to  decreafe  vice  and 
infamy,  but  to  increafe  ufeful  induftry  \  fo  that  thofe 
children  who  would  otherwife  fucceed  to  their  parents 
hereditary  crimes,  and  become  the  next  race  of  beggars 
and  thieves,  will  now  be  taught  to  fupply  by  honeft 
means  their  own  wants  and  the  wants  of  others. 

To  carry  into  effeft  thefe  defirabie  purpofes,  it  is  the 
firft  bufinefs  of  the  fociety  to  fele£t  from  prifons,  and 
from  the  haunts  of  vice,  profligacy,  and  beggary,  fuch 
objects  as  appear  mod  likely  to  become  obnoxious  to 
the  laws,  or  prejudicial  to  the  community  ;  and,  in  the 
execution  of  this  duty,  the  affidance  of  the  magidrates, 
the  clergy,  and  all  wrho  are  intereded  in  the  promotion 
of  good  morals  and  good  government,  is  mod  earnedly 
requeded.  For  the  employment  of  the  children,  feveral 
houfes  are  fupported,  at  Cambridge  Heath,  near  Hack¬ 
ney,  in  each  of  which  a  mafter-workman  is  placed  for 
the  purpofe  of  teaching  the  children  fome  ufeful  trade. 
The  trades  already  edabliffied  are  thofe  of  a  printer, 
carpenter,  fhoemaker,  and  taylor.  The  girls  are  at  pre¬ 
fent  educated  as  menial  fervants. 

In  the  year  1791  not  fewer  than  70  children  were  un¬ 
der  the  piot'e<dion  of  this  fociety,  among  whom  were  ma¬ 
ny  who  have  been  guilty  of  various  felonies,  burglaries, 
and  other  crimes.  Yet,  Angular  as  it  may  appear,  in 
lefs  lhan  two  years  thofe  very  children  became  no  lefs  re¬ 
markable  for  indudry,  activity,  decency,  and  obedience, 
than  they  formerly  were  for  the  contrary  vices.  Such 
are  the  grounds  on  which  the  Philanthropic  Society 
now  claims  the  attention  and  folicits  the  patronage  of 
the  public.  If  we  regard  humanity  and  religion,  this 
inditution  o.^ens  an  afylum  to  the  mod  forlorn  and  ab- 
je&  of  tbe  human  race  ;  it  befriends  the  mod  friend- 
led  ;  it  faves  from  the  certain  and  fatal  confequences  of 
infamy  and  vicious  courfes  orphans  and  deferted  chil¬ 
dren.  If  we  regard  national  profperity  and  the  public 
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welfare,  it  is  calculated  to  increafe  indudry  ;  and  it  di-  Religious 
re£Is  that  indudry  into  the  mod  ufeful  and  neceffary  and 
channels.  If  we  regard  fclf-intered,  its  immediate  objed. 
is  to  proted  our  perions  from  affault  and  murder,  our  y  J 
property  from  depredation,  and  our  peaceful  habitations 
from  the  defperate  fury  of  midnight  incendiaries. 

One  guinea  per  annum  conditutes  a  member  of  the 
fociety  5  and  iol.  at  one  payment  a  member  for  life. 

A  life-fubfeription,  or  an  annual  payment  of  at  lead  two 
guineas,  is  a  neceffary  qualification  for  being  elected  in¬ 
to  the  committee. 

II.  Societies  for  Promoting  Science  and  Li¬ 
terature. 

I.  The  Royal  Society  of  London  is  an  academy  or  body  * 
of  perfons  of  eminent  learning,  indituted  by  Charles  II. 
for  the  promoting  of  natural  knowledge.  The  origin 
of  this  fociety  is  traced  by  Dr  Sprat,  its  earlied  hido- 
rian,  no  farther  back  than  to  “  fome  fpace  after  tbe  end 
of  the  civil  wars”  in  the  17th  century.  The  feene  of  the 
fird  meetings  of  the  learned  men  who  laid  the  founda¬ 
tion  of  it,  is  by  him  fixed  in  the  univerfity  of  Oxford  at 
the  lodgings  of  Dr  Wilkins  warden  of  Wadham  col¬ 
lege.  But  Dr  Birch,  on  the  authority  of  Dr  Wallis, 
one  of  its  earlied  and  mod  confiderable  members,  af- 
ligns  it  an  earlier  origin.  According  to  him,  certain 
worthy  perfons,  refiding  in  London  about  the  year 
1645,  being  “  inquifitive  into  natural  and  the  new'  and 
experimental  philofophy,  agreed  to  meet  weekly  on  a 
certain  day,  to  difeourfe  upon  fuch  fubje&s,  and  were 
known  by  the  title  of  The  Invifihle  or  Philofophical  Col¬ 
lege .”  In  the  years  1648  and  1649,  the  company  who 
formed  thefe  meetings  was  divided,  part  retiring  to  Ox¬ 
ford  and  part  remaining  in  London  ;  but  they  conti¬ 
nued  the  fame  purfuits  as  when  united,  correfponding 
with  each  other,  and  giving  a  mutual  account  of  their 
refpe&ive  difeoveries.  About  the  year  1659  tne  great¬ 
er  part  of  the  Oxford  fociety  returned  to  London,  and 
again  uniting  with  their  fellow-labourers,  met  once,  if 
not  twice,  a-week  at  Grefham  college,  diiring  term 
time,  till  they  were  fcattered  by  the  public  diftra£Hons 
of  that  year,  and  the  place  of  their  meeting  made  a 
quarter  for  foldiers.  On  the  reftoratiou  1660  their 
meetings  were  revived,  and  attended  by  a  greater  con- 
courfe  of  men  eminent  for  their  rank  and  learning. 

They  were  at  laft  taken  notice  of  by  the  king,  who 
having  himfelf  a  confiderable  tafte  for  phyfical  fcience, 
was  pleafed  to  grant  them  an  ample  charter,  dated  the 
15th  of  July  1662,  and  afterwards  a  fecond  dated  15th 
April  1763,  by  which  they  were  ere&ed  into  a  corpo¬ 
ration,  confiding  of  a  prefident,  council,  and  fellows,  for 
promoting  natural  knowledge  ;  and  to  give  their  invefti- 
gations,  againfl;  which  ftrange  prejudices  were  entertain¬ 
ed,  every  poffible  fupport,  he  fometimes  honoured  their 
meetings  with  his  prefence.  , 

Their  manner  of  electing  fellowrs  is  by  balloting. 

Their  council  are  in  number  21,  including  the  prefi¬ 
dent,  vice-prefident,  treafurer,  and  two  fecretaries  j  n 
cf  which  are  continued  for  the  next  year,  and  10  more 
added  to  them  *,  all  chofen  on  St  Andreev’s  day.  Each 
member  at  his  admiflion  fubferibes  an  engagement  that 
he  will  endeavour  to  promote  the  good  of  the  fociety  ; 
from  which  he  may  be  freed  at  any  time,  by  fignifying 
to  the  prefident  that  he  defires  to  withdraw.  The 
charges  have  been  different  at  different  times,  and  were 
3  L  ^ 
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Societies  for  at  fir  ft  irregularly  paid:  but  they  are  now  five  guineas 
Science  t0  ^ie  trea^urer  at  admiflion,  and  13s.  per  quar- 

Literaturc  ter  ^ong  as  ^le  Per^on  continues  a  member  ;  or,  in 
«■— — ^ —  *  lieu  of  the  annual  fubfeription,  a  composition  of  25  gui¬ 
neas  in  one  payment. 

Their  defign  is,  to  “  make  faithful  records  of  all  the 
works  of  nature  or  art  which  come  within  their  reach  *, 
fo  that  the  prefent  as  well  as  future  ages  may  be  enabled 
to  put  a  mark  on  errors  which  have  been  ftrengthened 
by  long  prefeription  ;  to  reftore  truths  that  have  been 
neglecled  ;  to  pulh  thofe  already  known  to  more  va¬ 
rious  ufes  j  to  make  the  way  more  paffable  to  what  re- 
„  mains  unrevealed,”  &c.  To  this  purpofe  they  have 
made  a  great  number  of  experiments  and  obfervations 
on  moii:  of  the  works  of  nature  ;  and  alfo  numbers  of 
fhort  hi  dories  of  nature,  arts,  manufa&ures,  ufeful  en¬ 
gines,  contrivances,  &c.  The  fervices  which  they  have 
rendered  to  the  public  are  very  great.  They  have  im¬ 
proved  naval,  civil,  and  military  archite&ure  5  advanced 
the  fecurity  and  perfe&ion  of  navigation  ;  improved 
agriculture  5  and  put  not  only  this  kingdom,  but  alfo 
Ireland,  the  plantations,  &c.  upon  planting.  They 
have  regiftered  experiments,  hiftories,  relations,  obfer¬ 
vations,  &c.  and  reduced  them  into  one  common  dock ; 
and  have,  from  time  to  time,  publifhed  thofe  which  they 
reckoned  mod  ufeful,  under  the  title  of  Philofophical 
Tranfa&ions,  &:c.  and  laid  the  red  up  in  public  regiders, 
to  be  nakedly  tranfmitted  to  poderity,  as  a  folid  ground¬ 
work  for  future  fydems. 

They  have  a  library  adapted  to  their  inditution  5  to¬ 
wards  which  Mr  Henry  Hoivard,  afterwards  duke  of 
Norfolk,  contributed  the  Norfolcian  library,  and  which 
is,  at  this  time,  greatly  increafed  by  a  continual  feries  of 
benefa&ions.  The  mufeum  or  repefitory  of  natural 
and  artificial  rarities,  given  them  by  Daniel  Cohval, 
Efq.  and  ft  nee  enriched  by  many  others,  is  now  remo¬ 
ved  to  the  Britifh  mufeum,  and  makes  a  part  of  that 
great  repofitory.  Their  motto  is  Nullius  in  verba  ;  and 
their  place  of  affembling  is  Somerfet-houfe  in  the  Strand. 
Sir  Godfrey  Copley,  baronet,  left  five  guineas  to  be 
given  annually  to  the  perfon  who  fhould  write  the  bed 
paper  in  the  year,  under  the  head  of  experimental  phi- 
ioiophy.  This  reward,  which  is  now  changed  to  a 
gold  medal,  is  the  highed  honour  the  fociety  can  be- 
jiow\  It  is  conferred  on  St  Andrew’s  day. 

2.  The  Royal  Society  of  Edinburgh ,  was  incorporated 
by  royal  charter  on  the  29th  of  March  1783,  and  has 
for  its  objeCt  the  cultivation  of  every  branch  of  fcience, 
erudition,  and  tade.  Its  rife  and  progrefs  towards  its 
prefent  date  was  as  follows  :  In  the  year  1718a  literary 
fociety  was  edablifhed  in  Edinburgh  by  the  learned 
Ruddiman  and  others,  which  in  1731  w?as  fucceeded  by 
a  fociety  indituted  for  the  improvement  of  medical 
knowledge.  In  the  year  1739  the  celebrated  Mac- 
laurin  conceived  the  idea  of  enlarging  the  plan  of  this 
fociety,  by  extending  it  to  fubjedls  of  philofophy  and 
literature.  The  inditution  was  accordingly  new-mo¬ 
delled  by  a  printed  fet  of  laws  and  regulations,  the 
number  of  members  was  increafed,  and  they  were  di- 
ftinguiflied  from  that  time  by  the  title  of  The  Society  for 
Improving  Arts  and  Sciences ,  or  more  generally  by  the 
title  of  The  Philofophical  Society  of  Edinburgh .  Its 
meetings,  however,  were  foon  interrupted  by  the  difor- 
ders  of  the  country  during  the  rebellion  in  1745  \  and 
they  were  not  renewed  till  the  year  1752.  Soon  after 


this  period  the  firft  volume  of  the  TranfaClions  of  the  Sceieiks  for 
Philofophical  Society  of  Edinburgh  was  publifhed,  un-  Promoting 
der  the  title  of  EJJ'ays  and  Obfervations,  Phyjical  and  Li-  LuTr^nm 
terary ,  and  was  followed  by  other  volumes  of  acknovr-  *•  —  --  ■ 
ledged  merit.  About  the  end  of  the  year  1782,  in  a 
meeting  of  the  profefiors  of  the  univerfity  of  Edinburgh, 
many  of  whom  were  likewife  members  of  the  Philofo¬ 
phical  Society,  and  warmly  attached  to  its  interefts,  a 
fcheme  was  propofed  by  the  Rev.  Dr  llobertfon,  prin¬ 
cipal  of  the  univerfity,  for  the  eftabliihment  of  a  new* 
fociety  on  a  more  extended  plan,  and  after  the  model  of 
fome  of  the  foreign  academies.  It  appeared  an  expe¬ 
dient  meafure  to  folicit  the  royal  patronage  to  an  inlli- 
tution  of  this  nature,  which  promifed  to  be  of  nation¬ 
al  importance,  and  to  requeft  an  eftablifhment  by  char¬ 
ter  from  the  crown.  The  plan  was  approved  and  a- 
dopted ;  and  the  Philofophical  Society,  joining  its  in-  A 
fluence  as  a  body  in  feconding  the  application  from  the 
univerfity,  his  majefty,  as  wTe  have  already  obferved, 
was  molt  gracioufly  pleafed  to  incorporate  The  Royal 
Society  of  Edinburgh  by  charter. 

This  fociety  confifts  of  ordinary  and  honorary  mem¬ 
bers  )  and  the  honorary  places  are  reftri&ed  to  per- 
fons  refiding  out  of  Great  Britain  and  Ireland.  The 
ele&ion  of  new  members  is  appointed  to  be  made  at 
tw*o  flated  general  meetings,  which  are  to  be  held  on 
the  fourth  Monday  of  January  and  the  fourth  Mon¬ 
day  of  June.  A  candidate  for  the  place  of  an  ordi¬ 
nary  member  mud  fignify  by  a  letter,  addreffed  to  one 
of  the  members,  his  wifh  to  be  received  into  the  fo¬ 
ciety.  He  muft  then  be  publicly  propofed  at  leaft  a 
month  before  the  day  of  ele&ion.  If  the  propofal  be 
feconded  by  two  of  the  members  prefent,  his  name  is  to 
be  inferted  in  the  lift  of  candidates,  and  hung  up  in  the 
ordinary  place  of  meeting.  The  ele&ion  is  made  by- 
ballot,  and  is  determined  in  favour  of  a  candidate,  if  he 
fhall  have  the  votes  of  twe-thirds  of  thofe  prefent,  in  a 
meeting  conftfting  of  at  leaft  21  members.  The  gene¬ 
ral  bufinefs  of  the  fociety  is  managed  by  a  prefident, 
two  vice-preftdents,  with  a  council  of  1 2,  a  general  fe- 
cretary,  and  a  treafurer.  Thefe  officers  are  chofen  by 
ballot  annually  on  the  laft  Monday  of  November.  All 
public  deeds,  whether  of  a  civil  or  of  a  literary  nature, 
are  tranfa&ed  by  this  board,  and  proceed  in  the  name 
of  the  prefident  or  vice-prefident. 

As  it  was  thought  that  the  members  w’ould  have  a 
greater  inducement  to  pun&ual  attendance  on  the  meet¬ 
ings  of  the  fociety,  if  they  had  fome  general  intimation 
of  the  nature  of  the  fubjefls  which  were  to  be  confi- 
dered,  and  made  tile  topics  of  converfation,  it  was  there¬ 
fore  refolved  to  divide  the  fociety  into  two  claffes, 
which  lhould  meet  and  deliberate  feparately.  One  of 
tliefe  claffes  is  denominated  the  Phyfical  Clafs ,  and  has 
for  its  department  the  fciences  of  mathematics,  natural 
philofophy,  chemiftry,  medicine,  natural  hiftory,  and 
whatever  relates  to  the  improvement  of  arts  and  manu¬ 
factures.  The  other  is  denominated  the  Literary  Clafs , 
and  has  for  its  department  literature,  philology,  hiftory, 
antiquities,  and  fpeculative  philofophy.  Every  member 
is  defired  at  his  admiftion  to  intimate  which  of  thofe 
claffes  he  wifhes  to  be  more  particularly  affociated  with  j 
but  he  is  at  the  fame  time  intitled  to  attend  the  meet¬ 
ings  of  the  other  clafs,  and  to  take  part  in  all  its  pro¬ 
ceedings.  Each  of  the  claffes  has  four  prefidents  and 
two  fecretaries,  who  officiate  by  turns.  The  meetings 
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Societies  for  of  the  pliyfical  clafs  are  held  on  the  firft  Mondays  of 
Promoting  jan^y,  February,  March,  April,  July,  Auguft,  No- 
Science  andvem^erj  and  December  *,  and  the  meetings  of  the  Lite- 
.  ter*ture‘  rary  cjafs  are  held  on  the  third  Mondays  of  January, 
February,  March,  April,  June,  July,  November,  and 
December,  at  7  o’clock  afternoon. 

At  thefe  meetings  the  written  effays  and  obfervations 
of  the  members  of  the  fociety,  or  their  correfpondents, 
are  read  publicly,  and  become  the  fubje&s  of  conven¬ 
tion.  The  fubje&s  of  thefe  effays  and  obfervations  are 
announced  at  a  previous  meeting,  in  order  to  engage  the 
attendance  of  thofe  members  who  may  be  particularly 
interefted  in  them.  The  author  of  each  differtation  is 
likewife  defired  to  furnifh  the  fociety  with  an  abftrad  of 
it,  to  be  read  at  the  next  enfuing  meeting,  when  the 
convention  is  renewed  with  increafed  advantage,  from 
the  knowledge  previously  acquired  of  the  fubje£L  At 
the  fame  meetings  are  exhibited  fuch  fpecimens  of  natu¬ 
ral  or  artificial  curiofities,  fuch  remains  of  antiquity, 
and  fuch  experiments,  as  are  thought  worthy  of  the  at¬ 
tention  of  the  fociety.  All  obje&s  of  natural  hiftory 
prefented  to  the  fociety,  are  ordered  by  the  charter  of 
the  inftitution  to  be  depofited,  on  receipt,  in  the  mufeum 
of  the  univerfity  of  Edinburgh  j  and  all  remains  of  an¬ 
tiquity,  public  records,  or  ancient  manufcripts,  in  the 
library  belonging  to  the  faculty  of  advocates  at  Edin¬ 
burgh. 

The  ordinary  members,  whofe  ufual  refidence  is  in 
.the  city  of  Edinburgh  or  its  immediate  neighbourhood, 
are  expe&ed  to  attend  regularly  the  monthly  meetings  } 
and  are  required  to  defray,  by  an  annual  contribution, 
the  current  expences  of  the  inftitution.  The  members 
who  refide  at  fuch  a  diftance  from  Edinburgh,  that 
they  cannot  enjoy  the  advantages  arifing  from  a  regular 
•attendance  on  the  meetings  of  the  fociety,  are  not  fub- 
jeded  to  any  contribution  for  defraying  its  expences, 
but  have  a  right  to  attend  thofe  meetings  when  occa¬ 
sionally  in  Edinburgh,  and  to  take  part  in  all  their  pro¬ 
ceedings. 

Five  volumes  of  the  Tranfa&ions  of  the  fociety  have 
been  published,  which  bear  ample  teftimony  to  the  learn¬ 
ing  and  acutenefs  of  their  various  authors. 

3.  Medical  Society  of  London,  inftituted  in  the  year 
1752,  on  the  plan  recommended  by  Lord  Bacon  (De 
j4ugm .  Scient.  lib.  iv.  cap.  2.),  to  revive  the  Hippocra¬ 
tic  method  of  compofing  narratives  of  particular  cafes, 
in  which  the  nature  of  the  difeafe,  the  manner  of  treat¬ 
ing  it,  and  the  confequences,  are  to  be  fpecified  *,  to  at¬ 
tempt  the  cure  of  thofe  difeafes  which,  in  his  opinion, 
have  been  too  boldly  pronounced  incurable  ;  and,  laft- 
ly,  to  extend  their  inquiries  after  the  powers  of  par¬ 
ticular  medicines  in  the  cure  of  particular  cafes  ;  the 
collections  of  this  fociety  have  been  already  published, 
under  the  title  of  Medical  Obfervations  and  Inquiries ,  in 
feveral  volumes. 

4.  The  Medical  Society  of  Edinburgh  was  incorporated 
by  royal  charter  in  1778  ;  but  there  appears  to  have 
been  in  that  city  a  voluntary  affociation  of  the  fame 
name  from  the  firft  eftablilhment  of  a  regular  fchool  of 
phyfic  in  the  univerfity.  To  the  voluntary  fociety  the 
public  is  indebted  for  fix  volumes  of  curious  and  ufe- 
ful  eiTays,  collected  principally  by  the  late  Dr  Monro 
from  June  1731  to  June  173 6*,  but  in  the  year  1739 
that  fociety  was  united  to  another,  as  we  have  already 
obferved  in  a  former  article.  The  ordinary  members 


of  the  prefent  medical  fociety  are  defied  by  ballot,  and  Societies  fa? 
three  diffentients  exclude  a  candidate  \  an  ordinary 
ber  may  alfo  be  elected  an  honorary  member,  who  en- 
joys  the  privileges  of  the  others,  ahd  receives  a  diploma, 
but  is  freed  from  the  obligation  of  attendance,  deliver- 
ing  papers  in  rotation,  &c.  to  which  the  ordinary  mem¬ 
bers  are  fubject  \  but  in  this  cafe  the  votes  muft  be  una¬ 
nimous.  The  meetings  of  this  fociety  are  held  every 
Friday  evening  (formerly  Saturday)  in  their  own  hall, 
during  the  winter  feafon,  when  papers  on  medical  Sub¬ 
jects  are  delivered  by  the  feveral  members  in  rotation  ^ 
and  four  of ’thefe  are  annually  elected  to  fill  the  chair  in 
rotation,  with  the  title  of  annual  prefidents.  This  fo¬ 
ciety  pofteffes  an  excellent  library  of  books  on  Subjects 
connected  with  its  purfuits. 

5.  The  Royal  Medical  Society  of  Paris  was  inftituted 
in  1776.  The  members  are  divided  into  afiociates  ordi¬ 
nary,  limited  to  30,  honorary  to  12,  extraordinary  to  60, 
and  foreign  to  60,  and  correspondents.  This  fociety  has 
publilhed  feveral  volumes  of  Memoirs  in  4to. 

6.  Afatic  Society ,  an  inftitution  planned  by  the  late 
illuftrious  Sir  William  Jones,  and  actually  formed  at 
Calcutta  on  the  15th  of  January  1784,  for  the  purpofe 
of  tracing  the  hiftory,  antiquities,  arts,  fci^nces,  and  li¬ 
terature,  of  the  immenfe  continent  of  Alia.  As  it  was 
refolved  to  follow  as  nearly  as  pofiible  the  plan  of  the 
Royal  Society  of  London,  of  which  the  king  is  pa¬ 
tron,  the  patronage  of  the  Afiatic  Society  was  offered 
to  the  governor-general  and  council,  as  the  executive 
power  in  the  territories  of  the  company.  By  their  ac¬ 
ceptance  of  tins'  offer,  Mr  Haftings,  as  governor-gene¬ 
ral,  appeared  among  the  patrons  of  the  new  fociety  j 
“  but  he  feemed  in  his  private  ftation,  as  the  firft  liberal 
promoter  of  ufeful  knowledge  in  Bengal,  and  efpecially 
as  the  great  encourager  of  Perfian  and  Shanfcrit  litera¬ 
ture,  to  deferve  a  particular  mark  of  diftindlion  he 
was  requefted,  therefore,  to  accept  the  honorary  title  of 
prefident.  This  was  handfomely  declined  in  a  letter 
from  Mr  Haftings,  in  which  he  requefted  u  to  yield  his 
pretenfions  to  the  gentleman  whofe  genius  planned  the 
inftitution,  and  was  moft  capable  of  conducing  it  to  the 
attainment  of  the  great  and  fplendid  purpofes  of  its  for¬ 
mation.”  On  the  receipt  of  this  letter,  Sir  William 
Jones  was  nominated  prefident  of  the  fociety  \  and  we 
cannot  give  the  reader  a  view  oi  the  objccSl  ot  the  infti¬ 
tution  in  clearer  language  than  that  which  he  employed 
in  his  firft  difeourfe  from  the  chair. 

u  It  is  your  defign,  I  conceive  (faid  the  prefident), 
to  take  an  ample  fpace  for  your  learned  inveftigations, 
bounding  them  only  by  the  geographical  limits  of  Afia  ^ 
fo  that,  confidering  Hindoftan  as  a  centre,  and  turning 
your  eyes  in  idea  to  the  north,  you  have  on  your  right 
many  important  kingdoms  in  the  eaftern  peninfula,  the 
ancient  and  wonderful  empire  of  China  with  all  her  Tar¬ 
tarian  dependencies,  and  that  of  Japan,  with  the  duller 
of  precious  ifiands,  in  which  many  lingular  curiofities 
have  too  long  been  concealed  :  before  you  lies  that  pro¬ 
digious  chain  of  mountains,  which  formerly  perhaps 
were  a  barrier  againft  the  violence  of  the  fea,  and  be¬ 
yond  them  the  very  interefting  country  of  Tibet,  and 
the  vaft  regions  of  Tartary,  from  which,  as  from  the 
Trojan  horfe  of  the  poets,  have  iffued  fo  many  confum- 
mate  warriors,  whofe  domain  has  extended  at  leaft  from 
the  banks  of  the  Ilyffus  to  the  mouths  of  the  Ganges  : 
on  your  left  are  the  beautiful  and  celebrated  provinces 
3  L  2  of 


9 


S  O  C  [  45 

the  unmeafured  and  perhaps  unmea- 


Societles  for  of  Iran  or  Per/L,  _  «„u  umiica- 

Science;1  TikI  ^urao^e  ^eferts  of  Arabia,  and  the  once  fiourifhing  king- 
Literature.  dom  of  Yemen,  with  the  pleaiant  ifles  that  the  Arabs 
V**—'  ^ave  Subdued  or  colonized  }  and  further  weflward,  the 
Afiatic  dominions  of  the  Turkifh  fultans,  whofe  moon 
feems  approaching  rapidly  to  its  wane.  By  this  great 
circumference  the  field  of  your  ufeful  refearches  will  be 
inclofed  ;  but  fince  Egypt  had  unqueBionably  an  old 
'  connection  with  this  country,  if  not  with  China,  fince 
the  language  and  literature  of  the  Abyffinians  bear  a 
manifeft  affinity  to  thofe  of  Alia,  fince  the  Arabian 
arms  prevailed  along  the  African  coaft  of  the  Mediter¬ 
ranean,  and  even  erefted  a  powerful  dynalty  on  the 
continent  of  Europe,  you  may  not  be  difpleafed  occa- 
fionally  to  follow  the  Breams  of  Afiatic  learning  a  little 
beyond  its  natural  boundary  $  and,  if  it  be  necefiary  or 
convenient  that  a  ffiort  name  or  epithet  be  given  to  our 
fociety,  in  order  to  diftinguilh  it  in  the  world,  that  of 
Afiatic  appears  both  claffical  and  proper,  whether  we 
confider  the  place  or  the  obje£l  of  the  inftitution,  and 
preferable  to  Oriental \  which  is  in  truth  a  word  merely 
relative,  and  though  commonly  ufed  in  Europe,  con¬ 
veys  no  very  difiinft  idea. 

“  If  now  it  be  afked,  What  are  the  intended  obje&s 
of  our  inquiries  within  thefe  fpacious  limits  ?  we  aniwer, 
Man  and  Nature  ;  whatever  is  performed  by  the  one 
or  produced  by  the  other .  Human  knowledge  has  been 
elegantly  analyfed  according  to  the  three  great  faculties 
of  the  mind,  memory ,  reafon ,  and  imagination,  which  we 
confiantly  find  employed  in  arranging  and  retaining, 
comparing  and  difiinguifhing,  combining  and  diverfify- 
ing,  the  ideas,  which  we  receive  through  our  fenfes,  or 
acquire  by  reflexion  :  hence  the  three  main  branches  of 
learning  are,  hifiory ,  fcience ,  and  art  ;  the  firfi  compre¬ 
hends  either  an  account  of  natural  productions,  or  the 
genuine  records  of  empires  and  Bates  ,  the  fecond  em¬ 
braces  the  whole  circle  of  pure  and  mixed  mathematics, 
together  with  ethics  and  law,  as  far  as  they  depend  on 
the  reafoning  faculty  ;  and  the  third  includes  all  the 
beauties  of  imagery  and  the  charms  of  invention,  dis¬ 
played  in  modulated  language,  or  reprefented  by  colour, 
figure,  or  found. 

“  Agreeably  to  this  analyfis,  you  will  inveftigate 
whatever  is  rare  in  the  Bupendous  fabric  of  nature,  will 
correCt  the  geography  of  Afia  by  new  obfervations  and 
difcoveries  ;  will  trace  the  annals  and  even  traditions  of 
thole  nations  who  from  time  to  time  have  peopled  or 
defolated  it  \  and  will  bring  to  light  their  various  forms 
of  government,  with  their  infiitutions civil  and  religious  *, 
you  will  examine  their  improvements  and  methods  in 
arithmetic  and  geometry  \  in  trigonometry,  menfuration, 
mechanics,  optics,  aftronomy,  and  general  phyfics  \  their 
fyltems  of  morality,  grammar,  rhetoric,  and  dialeClic  ; 
their  fkill  in  chirurgery  and  medicine  ^  and  their  ad¬ 
vancement,  whatever  it  may  be,  in  anatomy  and  che- 
miflry.  To  this  you  will  add  refearches  into  their  agri¬ 
culture,  manufactures,  trade  5  and  whilfl  you  inquire 
with  pleafure.  into  their  mufic,  architecture,  painting, 
and  poetry,  will  not  neglect  thofe  inferior  arts  by  whfch 
the  comforts  and  even  elegancies  of  focial  life  are  fup- 
plied  or  improved.  You  may  obferve,  that  I  have 
omitted  their  languages,  the  diverfity  and  difficulty  of 
which  are  a  fad  obftacle  to  the  progrefs  of  ufeful  know¬ 
ledge^  but  I  have  ever  confidered  languages  as  the 
mere  inftrumcnts  of  real  learning,  and  think  them  im- 
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properly  confounded  with  learning  itfelf :  the  attain-  Societies^* 
ment  of  them  is,  however,  indilpenlabiy  necefiary  *,  and  ^remot-ng 
if  to  the  Perfian,  Armenian,  Turkiih,  and  Arabic,  could  ^cicnce  anfi 
be  added  not  only  the  Shanfcrit,  the  treafures  of  which  Llttrature* 
we  may  now  hope  to  fee  unlocked,  but  even  the  Chi- 
nele,  iartarian,  Japanefe,  and  the  various  infular  dia¬ 
lers,  an  immenfe  mine  would  then  be  open,  in  which 
we  might  labour  with  equal  delight  and  advantage.” 

Of  this  fociety  three  volumes  of  the  Xrania£iion$ 
have,  been  publiihed,  which  are  replete  with  informa¬ 
tion  in  a  high  degree  curious  and  important  ;  and  we 
hope  that  the  European  world  (hall  loon  be  favoured 
with  another.  The  much-to-be-lamented  death  of  the 
accomplifhed  prefident  may  indeed  damp  the  fpirit  of 
inveftigadon  among  the  members  ;  for  to  conquer  diffi¬ 
culties  lb  great  as  they  muff  meet  with,  a  portion  feems 
to  be  necefiary  of  that  enthuliafm  which  accompanied 
all  the  purfuits  of  Sir  William  Jones ;  but  his  fuccelfor 
is  a  man  of  great  worth  and  learning,  and  we  trail  will 
ufe  his  utmoll  endeavours  to  have  the  plan  completed  of 
which  Sir  William  gave  the  outlines. 

Sr  yh*  American  Phiiofophical  Society ,  held  at  Phila¬ 
delphia,  was  formed  in  January  1769  by  the  union  of 
two  focieties  which  had  formerly  fubiiited  in  that  city. 

This  fociety  extends  its  attention  to  geography,  ma¬ 
thematics,  natural  philofophy,  and  aftionomy  •,  medi¬ 
cine  and  anatomy  j  natural  hitiory  and  chemiltry  5.  trade 
and  commerce  \  mechanics  and  archite&ure  j  huibandry 
and  Ameiican  improvements.  Its  officers  are  a  patron 
prefident,  three  vice-prefidents,  one  treafurer,  four  fe« 
cretaries,  and  three  curators,  who  are  annually  chofen 
by  ballot.  The  duty  of  the  prefident,  vice-prefidents 
treafurer,  and  fecretaries,  is  the  fame  as  in  other  focie¬ 
ties.  The  bufinefs  of  the  curators  is  to  take  the  charge 
of  .  all  fpecimens  of  natural  produ&ions,  whether  of  the 
animal,  vegetable,  or  foffil  kingdom  ;  all  models  of 
machines  and  infiruments  }  and  all  other  matters  be¬ 
longing  to  the  fociety  which  ffiall  be  intruded  to  them. 

The  ordinary  meetings  are  held  on  the  firft  and  third 
Fridays  of  every  month  from  O&ober  to  May  inclufive. 

This  fociety  was  incorporated  by  charter  15th  March 
1780  j  and  has  publifhed  three  volumes  of  its  Tranfac- 
tions,  containing  many  ingenious  papers  on  general  li¬ 
terature  and  the  fciences,  as  well  as  refpedling  thofe 
fubje&s  peculiar  to  America.  It  is  a  delightful  pro- 
fped  to  the  philofopher  to  confider,  that  Afia,  Europe, 
and  America,  though  far  feparated  and  divided  into  a 
variety  of  political  Bates,  are  all  three  combined  to  pro¬ 
mote  the  caufe  of  knowledge  and  truth. 

6.  A  Literary  and  Phiiofophical  Society  of  confider- 
able  reputation  has  been  lately  eBablifned  at  Man- 
cheBer,  under  the  direftion  of  two  prefidents,  four  vice- 
prefidents,  and  two  fecretaries.  The  number  of  mem¬ 
bers  is  limited  to  50  \  befides  whom  there  are  fevera-1 
honorary  members,  all  of  whom  are  eledied  by  ballot  f 
and  the  officers  are  chofen  annually  in  April.  Five  vo¬ 
lumes  of  valuable  efiays  have  been  already  publifhed  by 
this  fociety. 

A  fociety  on  a  fimilar  plan  has  been  efiablifhed  at 
Newcafile.  It  is  compofed  of  a  number  of  moB  re- 
fpe&able  members,  and  poffeffes  a  very  valuable  library 
and  phiiofophical  apparatus.  Ledlures  on  the  different 
branches  of  natural  philofophy  have  been  delivered  for 
feveral  years  at  this  infiitution. 

7.  Society  for  Promoting  the  D  fcovery  of  the  Interior 

Parts 
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goe'tties  f  f  Parts  of  Africa.  This  fociety  or  afiociation  for  explor- 
Proinotir  g  Jng  the  internal  diftri&s  of  Africa,  of  which  fo  little  is 
Science  and  aj.  prerent  known?  was  formed  in  London  by  feme  opu- 
Lttc  rat  are,  individuals  in  1788  $  who,  ftrongly  impreffed  with 

a  conviftion  of  the  pra&icability  and  utility  of  thus  en¬ 
larging  the  fund  of  human  knowledge,  determined  if 
poffible  to  refeue  the  age  from  that  ftigma  which  at¬ 
taches  to  its  ignorance  of  fo  large  and  fo  near  a  portion 
of  the  globe.  The  founders  of  this  fociety  refolved  to 
admit  no  man  a  member  for  a  fhorter  period  than  three 
years,  during  which  he  rauft  pay  annually  into  the 
public  fund  five  guineas.  After  three  years,  any  mem¬ 
ber,  upon  giving  a  year’s  notice,  may  withdraw  himfelf 
from  the  afiociation.  During  the  firft  1 2  months  each 
of  the  members  was  allowed  to  recommend  for  the  ap¬ 
probation  of  the  fociety  fuch  of  his  friends  as  he  might 
think  proper  to  be  admitted  into  if,  but  fince  that  pe¬ 
riod  we  believe  all  additional  members  have  been  elected 
by  a  ballot  of  the  afiociation  at  large.  A  committee 
was  chofen  by  ballot  to  manage  the  funds  of  the  fociety, 
to  choofe  proper  perfons  to  be  fen t  on  the  difeovery  of 
the  interior  parts  of  Africa,  and  to  carry  on  the  fociety ’s 
correfpondence,  with  exprefs  injunctions  to  difclofe  no 
intelligence  received  from  their  agents  but  to  the  fociety 
at  large.  But  a  fuller  account  of  the  nature  of  this 
eftablifhment,  and  the  very  happy  efforts  they  have 
made,  may  be  feen  in  the  fuperb  edition  of  their  pro¬ 
ceedings  printed  in  1790,  4to,  for  their  own  ufe  ;  or  in 
the  8vo  edition  fince  made  public.  They  foon  found 
two  gentlemen,  Mr  Lucas  and  Mr  Ledyard,  who  were 
Angularly  well  qualified  for  the  important  million.  The 
information  they  have  acquired  will  be  found  in  the 
above  work  ;  with  a  new  map  by  Mr  Renncl,  exhibit¬ 
ing  the  geographical  knowledge  collected  by  the  Afri¬ 
can  afiociation.  Mr  Ledyard  very  unfortunately  died 
during  his  refearches  at  Cairo. 

Few  of  our  readers  are  unacquainted  with  the  travels 
of  Mr  Park  under  the  patronage  of  the  fociety.  For  an 
account  of  which  fee  Africa.  A  fecond  journey  was 
undertaken  by  the  fame  gentleman  within  thefe  three 
years  }  but  as  he  has  not  been  heard  of  for  a  long  time, 
the  mod  ferious  apprehenfions  are  entertained  that  he 
and  his  companions  have  fallen  victims  either  to  the  in- 
hofpitable  climate,  or  to  the  watchful  jealoufy  of  the 
Moors.  Another  enterprifing  traveller,  Mr  Horneman, 
was  fent  out  by  the  fociety  about  1 800.  He  departed 
from  Cairo  with  a  caravan,  and  reached  Mourzouk,  a 
place  fituated  fouth  From  Tripoli  *,  and  from  thence  fent 
a  communication  to  his  conftituents  which  has  fince  been 
publifhed  by  the  fociety.  This  is  the  lad  account  that 
was  received  of  this  traveller,  from  which  it  is  feared 
that  he  has  alfo  perifhed. 

8.  The  Society  of  Antiquaries  of  London ,  was  founded 
about  the  year  1572  by  Archbifhop  Parker,  a  munifi¬ 
cent  patron  of  learned  men.  For  the  fpace  of  20  years 
it  affembled  in  the  boufe  of  Sir  Robert  Cotton  )  in  1589 
they  refolved  to  apply  to  Queen  Elizabeth  for  a  charter 
and  a  public  building  where  they  might  hold  their  meet¬ 
ings  ;  but  it  is  uncertain  whether  any  fuch  application 
was  ever  made.  In  the  mean  time,  the  reputation  of 
the  fociety  gradually  increafed,  and  at  length  it  excited 
the  jealoufy  of  James  I.  who  was  afraid  left  it  fiiould  pre¬ 
fume  to  canvafsthe  fecret  trail  factions  of  his  government. 
He  accordingly  diffolved  it.  But  in  the  beginning  of 
the  laft  century,  the  Antiquarian  fociety  began  to  re¬ 


vive  5  and  a  number  of  gentlemen,  eminent  for  their  Societies  for 
affedtion  to  this  fcience,  had  weekly  meetings,  in  which  ^romollnS^ 
they  examined  the  antiquities  and  hiftory  of  Great  Bri- ^.^era^ure. 
tain  preceding  the  reign  of  James  I.  but  without  ex- 
eluding  any  other  remarkable  antiquities  that  might  be 
offered  to  them.  From  this  time  the  fociety  grew  in 
importance  ;  and  in  1750  they  unaiiimoufly  refolved  to 
petition  the  king  for  a  charier  of  incorporation.  This 
they  obtained  the  year  following,  by  the  influence  of 
the  celebrated  earl  of  Kardwicke,  then  lord-chancellor, 
and  Martin  Folkes,  Efq  )  who  was  then  their  prefident. 

The  king  declared  himfelf  their  founder  and  patron,  and 
empowered  them  to  have  a  body  of  ilatutes,  and  a  com¬ 
mon  feal,  and  to  hold  in  perpetuity  lands,  &c.  to  the 
yearly  value  of  ioool. 

The  chief  objeef  of  the  inquiries  and  refearches  of 
the  fociety  are  Britiih  antiquities  and  hiftory  j  not, 
however,  wholly  excluding  thofe  of  other  countries.  It 
muft  be  acknowledged,  that  the  ftudy  of  antiquity  of¬ 
fers  to  the  curious  and  inquifitive  a  large  field  for  re- 
fearen  and  amufement.  The  inquirer  in  this  branch 
furnifhes  the  hiftorian  with  his  beft  materials,  while  he 
diftinguifhes  from  truth  the  fictions  of  a  bold  invention, 
and  ascertains  the  credibility  of  fadls  \  and  to  the  philo- 
fopher  he  prefents  a  fruitful  fource  of  ingenious  Specu¬ 
lation,  while  he  points  out  to  him  the  way  of  thinking, 
and  the  manners  of  men,  under  all  the  varieties  of  afpedt 
in  which  they  have  appeared. 

An  antiquarian  ought  to  be  a  man  of  folid  judgement, 
poffefied  of  learning  and  fcience,  that  he  may  not  be  an 
enthufiaftic  admirer  of  every  thing  that  is  ancient  mere¬ 
ly  becaufe  it  is  ancient  \  but  be  qualified  to  diftinguifti 
between  thofe  refearches  which  are  valuable  and  impor¬ 
tant,  and  thofe  which  are  trifling  and  ufelefs.  It  is  from 
the  want  of  thefe  qualifications  that  fome  men  have  con- 
tradfed  fuch  a  blind  paflion  for  every  thing  that  is  an* 
cient,  that  they  have  expofed  themfelves  to  ridicule, 
and  their  ftudy  to  contempt.  But  if  a  regard  to  utility 
were  always  to  regulate  the  purfuits  of  the  antiquarian, 
the  fhafts  of  fatire  would  no  longer  be  levelled  at  him  \ 
but  he  would  be  refpedled  as  the  man  who  labours  to  re- 
ftore  or  to  preferve  fuch  ancient  produdlions  as  are  fuited 
to  illuminate  religion,  philofophy,  and  hiftory,  or  to  im¬ 
prove  the  arts  of  life. 

We  by  no  means  intend  to  apply  thefe  obfervations 
to  any  particular  fociety  of  antiquarians  ;  but  we  throw 
them  out,  becaufe  we  know  that  an  aftiduous  ftudy  of 
antiquity  is  apt,  like  the  ardent  purfuit  of  money,  to 
lofe  fight  of  its  original  objedf,  and  to  degenerate  into  a 
paflion  which  miftakes  the  mean  for  the  end,  and  con- 
fiders  poffeftion  without  a  regard  to  utility  as  enjoy¬ 
ment. 

An  afiociation  fimilar  to  that  of  the  Antiquarian  So¬ 
ciety  of  London  was  founded  in  Edinburgh  in  1780, 
and  received  the  royal  charter  in  1783.  A  volume  of 
the  tran factions  of  this  fociety  has  been  publiflied  \  but 
with  the  exception  of  two  or  three  memoirs,  it  contains 
little  worthy  of  notice ;  and  accordingly,  it  has  never 
attracted  the  attention  of  the  public. 

Befides  thefe  literary  focieties  here  mentioned,  there 
are  a  great  number  more  in  different  parts  of  Europe, 
fome  of  which  are  noticed  under  the  article  ACADEMY. 

Thofe  which  are  omitted  are  not  omitted  on  account 
of  any  idea  of  their  inferior  importance  5  but  either  be¬ 
caufe 
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Societies  forCaufq  we  have  had  no  accefs  to  authentic  information,  claim  for  a  premium  wil 
giiig  and  °r  ^ecau^e  they  refemble  the  focieties  already  deferibed 
Promoting  fo  clofely,  that  we  could  have  given  nothing  but  their 
Arts,  Ma-  names, 
iiu  famines, 

.  ^c‘  HI.  Societies  for  Encouraging  and  Promoting 

Arts,  Manufactures,  &c. 


t.  London  Society  for  the  Encouragement  of  Arts,  Ma- 
nufaBures.  and  Commerce ,  was  initituted  in  the  year 
1754  by  Lord  Folkftone,  Lord  Romney,  Dr  Stephen 
Hales,  and  a  few  private  gentlemen  }  but  the  merit  of 
this  in  dilution  chiefly  belonged  to  Mr  William  Shipley, 
an  ingenious  mechanic  $  who,  though  deriving  no  ad¬ 
vantages  from  learning,  by  unwearied  perfonal  attend¬ 
ance  found  means  to  engage  a  few  perfons  of  rank  and 
fortune  to  meet  at  Peek’s  coffeehoufe  in  Fleet-ftreet, 
and  to  adopt  a  plan  for  promoting  arts  and  manufac¬ 
tures. 

b  The  office-bearers  ©f  this  fociety  are  a  prefident,  12 
vicc-prefidents,  a  fecretary,  and  regifter.  Their  pro¬ 
ceedings  are  regulated  by  a  body  of  rules  and  orders 
eftabliffied  by  the  whole  fociety,  and  printed  for  the  ufe 
of  the  members.  All  queftions  and  debates  are  determi¬ 
ned  by  the  holding  up  of  hands,  or  by  ballot  if  required  \ 
and  no  matter  can  be  confirmed  without  the  alfent  of  a 
majority  at  two  meetings.  They  invite  all  the  world 
to  propofe  fubjedls  for  encouragement  ,  and  whatever  is 
deemed  deferving  of  attention  is  referred  to  the  confider- 
ation  of  a  committee,  which,  after  due  inquiry  and  de¬ 
liberation,  make  their  report  to  the  whole  fociety, 
where  it  is  approved,  rejected,  or  altered.  A  lift  is 
printed  and  publifhed  every  year  of  the  matters  for 
which  they  propofe  to  give  premiums  ;  which  premiums 
are  either  fums  of  money,  and  thofe  fometimes  very 
confiderable  ones  \  or  the  fociety’s  medal  in  gold  or  fil- 
ver,  which  they  conftder  as  the  greateft  honour  they 
can  beftow.  All  poffible  care  is  taken  to  prevent  par¬ 
tiality  in  the  diftribution  of  their  premiums,  by  defiring 
the  claimants  names  to  be  concealed,  and  by  appoint¬ 
ing  committees,  (who  when  they  find  occafion  call  to 
their  affiftance  the  moft  (kilful  artifts)  for  the  ftridl  ex¬ 
amination  of  the  real  merit  of  all  matters  and  things 
brought  before  them,  in  confequence  of  their  pre¬ 
miums. 

The  chief  objedts  of  the  attention  of  the  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and  Com¬ 
merce,  in  the  application  of  their  revenues,  are  ingenuity 
in  the  feveral  branches  of  the  polite  and  liberal  arts, 
ufeful  difeoveries  and  improvements  in  agriculture,  ma¬ 
nufactures,  mechanics,  and  chemiftry,  or  the  laying  open 
of  any  fuch  to  the  public  ;  and,  in  general,  all  fuch 
lifeful  inventions,  difeoveries,  or  improvements  (though 
not  mentioned  in  the  book  of  premiums)  as  may  appear 
to  have  a  tendency  to  the  advantage  of  trade  and  com¬ 
merce. 

The  following  are  fome  of  the  moft  important  regula¬ 
tions  of  this  fociety.  It  is  required  that  the  matters 
for  which  premiums  are  offered  be  delivered  in  without 
names,  or  any  intimation  to  whom  they  belong  5  that 
each  particular  thing  be  marked  in  what  manner  each 
claimant  thinks  fit,  fuch  claimant  fending  with  it  a  pa¬ 
per  fealed  up,  having  on  the  outfide  a  correfponding 
mark,  and  on  the  infide  the  claimant’s  name  and  ad- 
:drefs  j  and  all  candidates  are  to  take  notice,  that  no 
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1  be  attended  to,  unlefs  the  con¬ 
ditions  of  the  advertifement  are  fully  complied  with. 
No  papers  lhall  be  opened  but  fuch  as  fhall  gain  pre¬ 
miums,  unlefs  where  it  appears  to  the  fociety  abfolutely 
neceflary  for  the  determination  of  the  claim  :  all  the 
reft  lhall  be  returned  unopened,  with  the  matters  to 
which  they  belong,  if  inquired  after  by  the  marks  with- v 
in  two  years ;  after  which  time,  if  not  demanded,  they 
fhall  be  publicly  burnt  unopened  at  fome  meeting  of  the 
fociety.  All  the  premiums  of  this  fociety  are  defigned 
for  that  part  of  Great  Britain  called  England,  the  do¬ 
minion  of  Wales,  and  the  town  of  Berwick  upon 
Tweed,  unlefs  exprefsly  mentioned  to  the  contrary. 
No  perfon  fhall  receive  any  premium,  bounty,  or  encou¬ 
ragement,  from  the  fociety  for  any  matter  for  which  hq 
has  obtained  or  propofes  to  obtain  a  patent.  No  mem¬ 
ber  of  this  fociety  fhall  be  a  candidate  for  or  intitled  to 
receive  any  premium,  bounty,  or  reward  whatever,  ex¬ 
cept  the  honorary  medal  of  the  fociety. 

The  refpedlability  of  the  members  who  compofe  it 
may  be  feen  by  perufmg  the  lift  which  generally  accom¬ 
panies  thetr  tranfadlions.  In  the  laft  volume  (vol.  xii.) 
it  occupies  no  lefs  than  43  pages.  Some  idea  may  be 
formed  of  the  wealth  of  this  fociety,  by  obferving  that 
the  lift  of  their  premiums  fills  96  pages,  and  amounts  to 
250  in  number.  Thefe  confift  of  gold  medals  worth  from 
30  to  50,  and  in  a  few  inftances  to  100  guineas ;  and 
filver  medals  valued  at  10  guineas. 

This  fociety  is  one  of  the  moft  important  in  Great 
Britain.  Much  money  has  been  expended  by  it,  and 
many  are  the  valuable  effedts  of  which  it  has  been  pro¬ 
ductive.  Among  thefe  we  reckon  not  only  the  difeo¬ 
veries  which  it  has  excited,  but  the  inftitution  of  other 
focieties  on  the  fame  principles  to  which  it  has  given 
birth  and  we  do  not  hefitate  to  conclude,  that  future 
ages  will  conftder  the  founding  of  this  fociety  as  one  of 
the  moft  remarkable  epochs  in  the  hiftory  of  the  arts. 
We  contemplate  with  pleafure  the  beneficial  effedts 
which  muft  refult  to  this  nation  and  to  mankind  by  the 
diffufion  of  fuch  inftitutions  *,  and  rejoice  in  the  hope 
that  the  adtive  minds  of  the  people  of  Great  Britain, 
inftead  of  being  employed  as  formerly  in  controverfies 
about  religion,  which  engender  ftrife,  or  in  difeuflions 
concerning  the  theory  of  politics,  which  lead  to  the 
adoption  of  fchemes  inconfiftent  with  the  nature  and 
condition  of  man,  will  foon  be  more  generally  united 
into  affociations  for  promoting  ufeful  knowledge  and  fo- 
lid  improvement,  and  for  alleviating  the  diftrefles  of 
their  fellow  creatures. 

I.  Society  infituted  at  Bath  for  the  Encouragement 
of  Agriculture,  Arts,  ManufaBures ,  and  Commerce .  It 
was  founded  in  the  year  1777  by  feveral  gentlemen  who 
met  at  the  city  of  Bath.  This  fcheme  met  with  a  very 
favourable  reception  both  from  the  wealthy  and  learned. 
The  wealthy  fubferibed  very  liberally,  and  the  learned 
communicated  many  important  papers.  On  application 
to  the  London  and  provincial  focieties  inftituted  for  the 
like  purpofes,  they  very  politely  offered  their  affiftance. 
Seven  volumes  of  their  tranfadiions  have  already  been 
publifhed,  containing  very  valuable  experiments  and  ob- 
fervations,  particularly  refpedting  agriculture,  which  well 
deferve  the  attention  of  all  farmers  in  the  kingdom. 
We  have  confulted  them  with  much  fatisfadlion  on  fe¬ 
veral  occafions,  and  have  frequently  referred  to  them  in 
the  courfe  of  this  work  j  and  therefore,  ruth  pleafure, 
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We  owe  the  fame  acknowledgments  to  the 
Society  for  the  Improvement  of  Arts,  &c.  of  London 


Kicoura-  gations, 
gh.grmd  |Qciety 

ArtT°M^  3*  Society  for  working  Mines ,  an  affociation  lately 
mifattiues,  formed  on  the  continent  of  Europe.  This  inftitution 
&.c.  arofe  from  the  accidental  meeting  of  feveral  mineralo- 
'  gifts  at  Skleno  near  Schemnitz  in  Hungary,  who  were 
collefted  in  order  to  examine  a  new  method  of  amalga¬ 
mation.  Struck  with  the  fhackles  impofed  on  minera¬ 
logy  by  monopolizers  of  new  and  ufeful  proceifes,  they 
thought  no  method  fo  effectual  to  break  them,  as  form¬ 
ing  a  fociety,  whofe  common  labours  (hould  be  directed 
to  fix  mining  on  its  fureft  principles ;  and  whole  memoirs, 
fpread  all  over  Europe,  might  offer  to  every  adventurer 
the  refult  of  the  refearches,  of  which  they  are  the  ob- 
je&.  By  thefe  means  they  fuppofed,  that  there  would 
be  a  mafs  of  information  colle&ed  5  the  interefts  of  in¬ 
dividuals  would  be  loft  in  the  general  intereft  ;  and  the 
one  would  materially  afiift  the  other.  Impofture  and 
quackery  would,  by  the  fame  means,  be  baniflied  from 
a  fcience,  which  muft  be  improved  by  philofophy  and 
experience  ;  and  the  fociety,  they  fuppofed,  would  find, 
in  the  confidence  which  they  infpired,  the  reward  and 
the  encouragement  of  their  labours.  They  defign,  that 
the  memoirs  which  they  publifh  {hall  be  fliort  and 
clear  ;  truth  muft  be  their  bafts,  and  every  Hie  difeuf- 
fion,  every  foreign  digreflion,  muft  be  baniflied  ;  poli¬ 
tics  and  finance  muft  be  avoided,  though  the  dffferta- 
tions  may  feem  to  lead  towards  them;  and  they  oblige 
themfelves  to  oppofe  the  affe&ation  of  brilliancies,  and 
the  oftentation  of  empty  fpeculation,  when  compared 
with  plain,  fimple,  and  ufeful  fa 61s. 

The  obje61  of  the  fociety  is  phyfical  geography  ;  mi¬ 
neralogy  founded  on  chemiftry ;  the  management  of  ore 
in  the  different  operations  which  it  undergoes  ;  fubter- 
raneous  geometry  ;  the  hiftory  of  mining ;  founderies, 
and  the  proceffes  for  the  extra61ion  of  metals  from  the 
ores,  either  by  fufion  or  amalgamation,  in  every  inftance 
applied  to  pra61ice.  The  end  of  this  inftitution  is  to 
colle6l,  in  the  moft  extenfive  fenfe,  every  thing  that  can 
aftift  the  operations  of  the  miner,  and  to  communicate 
it  to  the  different  members,  that  they  may  employ  it 
for  the  public  good,  in  their  refpe£live  countries.  Each 
member  muft  confider  himfelf  as  bound  to  fend  to  the 
fociety  every  thing  which  will  contribute  to  the  end  of 
its  inftitution  *,  to  point  out,  with  precifion,  the  feveral 
fa61s  and  obfervations;  to  communicate  every  experi¬ 
ment  which  occurs,  even  the  unfuccefsful  ones,  if  the 
relation  may  feem  to  be  advantageous  to  the  public  ; 
to  communicate  to  the  fociety  their  examination  of 
fchemes,  and  their  opinions  on  queftions  propofed  by 
it;  and  to  pay  annually  two  ducats  (about  18s.  6d.)  to 
the  dire61ion  every  Eafter.  The  fociety,  on  the  other 
hand,  is  bound  to  publifh  every  novelty  that  (hall  be 
communicated  to  it ;  to  communicate  to  each  member, 
at  the  member’s  expence,  the  memoirs,  defigns,  models, 
produflions,  and  every  thing  conne61ed  with  the  inftitu-' 
tion  ;  to  anfwer  all  the  neceffary  demands  made,  relat¬ 
ing  in  any  refpe61  to  mining  ;  and  to  give  its  opinion  on 
every  plan  or  project  communicated  through  the  medium 
of  an  honorary  member. 

The  great  centre  of  all  intelligence  is  to  be  at  Zeller- 
field  in  Hartz,  Brunfwick  :  but  the  fociety  is  not  fixed 
to  any  one  fpot ;  for  every  particular  ftate  fome  pra6ti- 
cal  mineralogift  is  nominated  as  dixeflor.  Among  thefe 
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are  the  names  of  Baron  Born,  M.  Pallas,  M.  Charpen- Societies  for 
tier,  M.  Prebra,  and  M.  Henkel.  Their  office  is  to 
propofe  the  members  ;  to  take  care  that  the  views  of  the  p^o^ng 
fociety  are  purfued  in  the  different  countries  where  they  Arts,  Ma- 
refide  ;  to  anfwer  the  requeits  of  the  members  of  their  nufa&ures, 
country  who  are  qualified  to  make  them  ;  in  cafe  of  the  t  t 

death  of  a  dire&or,  to  choofe  another  ;  and  the  majority 
is  to  determine  where  the  archives  and  the  ftrong  box  is 
to  be  placed. 

All  the  eminent  mineralogifts  in  Europe  are  members 
of  this  fociety.  It  is  erefted  on  fo  liberal  and  fo  exten¬ 
five  a  plan,  that  we  entertain  the  higheft  hopes  of  its 
fuccefs  ;  and  have  only  to  add,  that  we  with  much  to 
fee  the  ftudy  of  feveral  other  fciences  purfued  in  the  fame 
manner. 

4.  The  Society  for  the  Improvement  of  iSavol  Architect 
ture ,  was  founded  in  1791.  The  object  of  it  is  to  en¬ 
courage  every  ufeful  invention  and  difeovery  relating  to 
naval  architecture  as  far  as  (hall  be  in  their  power,  both 
by  honorary  and  pecuniary  rewards.  They  have  in  view 
particularly  to  improve  the  theories  of  floating  bodies 
and  of  the  refirtance  of  fluids  ;  to  procure  draughts  and 
models  of  different  veffels,  together  with  calculations  of 
their  capacity,  centre  of  gravity,  tonnage,  &c. ;  to 
make  obfervations  and  experiments  themfelves,  and  to 
point  out  fuch  obfervations  and  experiments  as  appear 
beft  calculated  to  further  their  defigns,  and  moft  deferr¬ 
ing  thofe  premiums  which  the  fociety  can  beftow.  But 
though  the  improvement  of  naval  archite6!ure  in  aU  its 
branches  be  certainly  the  principal  obje6l  of  this  inftitu¬ 
tion,  yet  the  fociety  do  not  by  any  means  intend  to  con¬ 
fine  themfelves  merely  to  the  form  and  ftru&ure  of  vef¬ 
fels.  Every  fubordinate  and  collateral  purfuit  will  claim 
a  fhare  of  the  attention  of  the  fociety  in  proportion  to  its 
merits  ;  and  whatever  may  have  any  tendency  to  render 
navigation  more  fafe,  falutary,  and  even  pleafant,  will 
not  be  neglefted. 

This  inftitution  owes  its  exiftence  to  the  patriotic  dif- 
pofition  and  extraordinary  attention  of  Mr  Sewel  a  pri¬ 
vate  citizen  of  London,  who  (though  engaged  in  a  line 
of  bufinefs  totally  oppofite  to  all  concerns  of  this  kind) 
has  been  led,  by  mere  accident,  to  take  fuch  ocular  no¬ 
tice  of,  and  make  fuch  obfervations  on,  the  aftual  ftate 
of  naval  architeflure  in  this  country,  as  naturally  occur¬ 
red  to  a  man  of  plain  underftanding,  zealous  for  the  ho¬ 
nour  and  intereft  of  his  country,  and  willing  to  beftow  a 
portion  of  that  time  for  the  public  good,  which  men  of 
a  different  defeription  would  rather  have  devoted  to  their 
own  private  advantage.  His  attention  was  the  more  fc~ 
rioufly  excited,  by  finding  that  it  was  the  opinion  of 
fome  private  (hip-builders,  who,  in  a  debate  on  the  fail¬ 
ure  of  one  of  our  naval  engagements,  pronounced,  that 
fuch  “  would  ever  be  the  cafe  while  that  bufinefs  (the 
conftru6lion  of  our  (hips  of  war)  was  not  ftudied  as  a  fci¬ 
ence,  but  carried  on  merely  by  precedent ;  that  there 
had  not  been  one  improvement  in  our  navy  that  did  not 
originate  with  the  French,  who  had  naval  fchools  and  - 
feminaries  for  the  ftudy  of  it  ;  and  that  our  (hips  rvere 
not  a  match  for  thofe  of  that  nation  either  fingly  or  in  a 
fleet,  &c.  &c.” 

In  a  fhort  time  the  fociety  were  enabled  to  offer  very- 
confiderable  premiums  for  particular  improvements  in  * 
the  conftruclion  of  our  (hipping,  &c,  &:c.  and  alfo  to-' 
encourage  our  philofophers,  mathematicians,  and  me¬ 
chanics.  to  make  fatisfaftory  experiments,  tending  to  a£  - 

Qertain  ». 
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S]^rfCertain  the  laws  of  rcfiftance  of  water  to  folids  of  differ- 
g/vw  and  Cnt  ^orms?  *n  varieties  of  circumftance.  On  this 
Promoting  the  reward  is  not  lefs  than  one  hundred  pounds 

Arts,  Ma-  or  a  gold  medal.  Other  premiums  of  50,  30,  and  20 
l1u^*ures’  guineas,  according  to  the  importance  or  difficulty  of  the 
.  ^  ,  particular  fubjelt  or  point  of  inveftigation,  are  likewife 

offered,  for  different  difcoveries,  inventions,  or  improve¬ 
ments.  The  terms  of  admiffion  into  the  fociety  are  a 
fubfcription  of  two  guineas  annually,  or  twenty  guineas 
for  life. 

5;  Society  of  Artifls  of  Great  Britain ,  which  confifts 
of  dire&ors  and  fellows,  was  incorporated  by  charter  in 
.1765,  and  empowered  to  purchafe  and  hold  lands,  not 
exceeding  ioool.  a-year.  The  directors  of  this  fociety, 
annually  ele&ed,  are  to  confift  of  24  perfons,  including 
the  prefident,  vice-prefident,  treafurer,  and  fecretary  *, 
and  it  is  required  that  they  be  either  painters,  fculptors, 
archite&s,  or  engravers  by  profefiion. 

6.  Brit  if)  Society  for  Extending  the  Eifheries  and  Im¬ 
proving  the  Sea-Coajls  of  this  Kingdom ,  was  inftituted  in 
1786.  The  end  and  defign  of  this  fociety  will  beft 
appear  from  their  charter,  of  which  we  prefent  an  ab- 
ftrad. 

The  preamble  ftates,  lt  the  great  want  of  improve¬ 
ment  in  fiffieries,  agriculture,  and  manufactures,  in  the 
Highlands  and  Iflands  of  North  Britain  \  the  prevalence 
of  emigration  from  the  want  of  employment  in  thofe 
parts  the  profpeCt  of  a  new  nurfery  of  feamen,  by  the 
eftabliihment  of  fiffiing  towns  and  villages  in  that  quar¬ 
ter.  The  aCt  therefore  declares,  that  the  perfons  there¬ 
in  named,  and  every  other  perfon  or  perfons  who  fhall 
thereafter  become  proprietors  of  the  joint  flock  men¬ 
tioned  therein,  (hall  be  a  diftind  and  feparate  body  po¬ 
litic  and  corporate,  by  the  name  of  The  Briti/h  Society 
for  Extending  the  Eifheries  and  Improving  the  Sea-ceafs 
of  this  Kingdom  :  That  the  faid  fociety  may  raife  a  ca¬ 
pital  joint  flock  not  exceeding  150,000k  to  be  applied 
to  purchafing  or  otherwife  acquiring  lands  and  tenements 
in  perpetuity,  for  the  building  thereon,  and  on  no  other 
land  whatever,  free  towns,  villages,  and  fiffiing  flations : 
That  the  joint  flock  fhall  be  divided  into  ffiares  of  50k 
each  :  That  no  one  perfon  fhall  in  his  or  her  name  pof- 
fefs  more  than  ten  ffiares,  or  500k  :  That  the  fociety 
fhall  not  borrow  any  fum  or  fums  of  money  whatfoever: 
That  the  fums  to  be  advanced  for  this  undertaking,  and 
v  the  profits  arifing  therefrom,  fhall  be  divided  proportion- 

l  ally  to  the  fum  fubferibed  ;  and  that  no  perfon  fhall  be 

liable  for  a  larger  fum  than  be  or  ffie  fhall  have  refpec- 
lively  fubferibed  :  That  one  or  two  ffiares  fhall  intitle 
to  one  vote  and  no  more,  in  perfon  or  by  proxy,  at  all 
meetings  ©f  proprietors  }  three  or  four  ffiares  to  two 
votes  ;  five,  fix,  or  feven  ffiares,  to  three  votes  ;  eight 
or  nine  ffiares  to  four  votes ;  and  ten  ffiares  to  five  votes 
and  no  more  :  That  more  perfons  than  one  inclining  to 
hold  in  their  joint  names  one  or  more  ffiares  fhall  be  in- 
.titled  to  vote,  by  one  of  fuch  perfons,  according  to  the 
priority  of  their  names,  or  by  proxy  :  That  bodies  cor¬ 
porate  fhall  vote  by  prox'y  under  their  feal  :  That  all 
perfons  holding  proxies  fhall  be  proprietors,  and  that  no 
one  perfon  fhall  hold  more  than  five  votes  by  proxy  : 
'That  the  affairs  of  the  fociety  jffiall  he  managed  by  a 
governor,  deputy  governor,  and  3  3  other  diredors,  to 
be  eleded  annually  on  the  25th  of  March,  from  among 
the  proprietors  of  the  fociety,  holding  at  leaf!  one  full 
Ihare,  by  figned  lifts  of  their  names  to  be  tranfmitted  by 
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the  proprietors  to  the  fecretary  of  the  fociety  :  that  five  Societies  for 
proprietors,  not  being  governor,  dire&or,  or  other  offi-  Encoura- 
cer,  fhall  be  in  like  manner  annually  eleded  to  audit 
the  accounts  of  tke  fociety  :  That  there  fhall  be  one  ge-  Art^Ma- 
neral  meeting  of  the  proprietors  annually  on  the  25th  of  nufadure*, 
March  :  I  hat  occafional  general  meetings  fhall  be  call- 
ed  on  the  requeft  of  nine  or  more  proprietors:  That  the  s  A 
general  meetings  of  the  proprietors  ffiali  make  all  bye-  t  0C1^ns^ 
laws  and  conftitutions  for  the  government  of  the  fociety, 
and  for  the  good  and  orderly  carrying  on  of  the  bufinefs 
of  the  fame  :  That  no  transfer  ffiali  be  made  of  the  fleck 
of  the  fociety  for  three  years  from  the  10th  of  Augult 
1786  :  That  the  caffi  of  the  fociety  ffiali  be  lodged  in 
the  bank  of  England,  bank  of  Scotland,  or  the  royal 
bank  of  Scotland  :  That  no  diredor,  proprietor,  agent, 
or  officer  of  the  fociety,  fhall  retain  any  fum  or  fums  of 
money  in  his  hands  beyond  the  fpace  of  30  days,  on  any 
account  whatfoever :  That  all  payments  by  the  fociety 
ffiali  be  made  by  drafts  on  the  faid  banks,  under  the 
hands  of  the  governor  or  deputy-governor,  counterfign- 
ed  by  the  fecretary  or  his  deputy,  and  two  or  more  di¬ 
redors  :  And  that  the  books  in  which  the  accounts  of 
the  fociety  ffiali  be  kept  ffiali  be  open  to  all  the  proprie¬ 
tors.” 

The  inftitution  of  this  public-fpirited  fociety  was  in  a 
great  meafure  owing  to  the  exertions  of  the  patriotic 
John  Knox  }  who,  in  the  courfe  of  23  years,  traverfed 
and  explored  the  Highlands  of  Scotland  not  fewer  than 
J  6  times,  and  expended  feveral  thoufand  pounds  of  his 
own  fortune  in  purfuing  his  patriotic  defigns. 

7.  Brit  if  Wool  Society .  See  Britijh  WOOL  Society . 

SOCIETT  Ifes,  a  duller  of  ifles,  fo  named  by  Captain 
Cook  in  1769.  They  are  fituated  between  the  latitudes 
of  16.  10.  and  16.  55.  fouth,  and  between  the  longi¬ 
tudes  of  150.  57.  and  152.  well.  They  are  eight  in 
number  j  namely,  Otaheite,  Huaheine,  Ulietea,  Otaha, 

Bolabola,  Maurua,  Toobouai,  and  Tabooyamanoo  or 
Saunders’s  Ifland.  The  foil,  productions,  people,  their 
language,  religion,  cuftoms,  and  manners,  are  fo  nearly 
the  fame  as  at  Otaheite,  that  little  need  be  added  here 
on  that  fubjed.  Nature  has  been  equally  bountiful  in 
uncultivated  plenty,  and  the  inhabitants  are  as  luxurious 
and  as  indolent.  A  plantain  branch  is  the  emblem  of 
peace,  and  exchanging  names  the  greateft  token  of 
friendffiip.  Their  dances  are  more  elegant,  their  dra¬ 
matic  entertainments  have  fomething  of  plot  and  confift- 
ency,  and  they  exhibit  temporary  occurrences  as  the  ot> 
jeCls  of  praife  or  fatire  \  fo  that  the  origin  of  ancient  co¬ 
medy  may  be  already  difeerned  among  them.  The  peo¬ 
ple  of  Huaheine  are  in  general  ftouter  and  fairer  than 
thofe  of  Otaheite,  and  this  ifland  is  remarkable  for  its 
populoufnefs  and  fertility.  Thofe  of  Ulietea,  on  the 
contrary,  are  fmaller  and  blacker,  and  much  lefs  orderly. 

Captain  Cook  put  on  (bore  a  Cape  ewe  at  Bolabola, 
where  a  ram  had  been  left  by  the  Spaniards  \  and  alfo 
an  Englifh  boar  and  fow,  with  two  goats,  at  Ulietea. 

If  the  valuable  animals  which  have  been  tranfported  thi¬ 
ther  from  Europe  ffiould  be  fuffered  to  multiply,  no 
part  of  the  world  will  equal  thefe  iflands  in  variety  and 
abundance  of  refreffiments  for  future  navigators. 

SOCINIANS,  in  Church- Hiftory,  a  fed  of  Chriftian 
heretics,  fo  called  from  their  founder  Fauftus  Socinus 
(fee  Socinus).  They  maintain,  u  That  Jefus  Chrift 
was  a  mere  man,  who  had  no  exiftence  before  he  was 
conceived  by  the  Virgin  Mary  5  that  the  Holy  Ghoft  is 
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Sstitfians,  no  difiintl  perfon,  but  that  the  Father  is  truly  .and  pro- 
Socinus.  perly  God.  Tney  own,  that  the  name  of  God  is  given 
v~~  in  the  Holy  Scriptures  to  Jefus  Chrift  ;  but  contend, 
that  it  is  only  a  deputed  title,  which,  however,  invefts 
him  with  an  abfolute  fovereignty  over  all  created  beings, 
and  renders  him  an  object  of  worftiip  to  men  and  angels. 
They  deny  the  doctrines  of  fatisfa&ion  and  imputed 
righteoufnefs ;  and  fay  that  Chrift  only  preached  the 
truth  to  mankind,  fet  before  them  in  himfelf  an  example 
of  heroic  virtue,  and  fealed  his  do&rines  wTith  his  blood. 
Original  fin  a^d  abfolute  predeftination  they  efteem  fcho- 
laftic  chimeras.  They  likewife  maintain  the  fleep  of  the 
foul,  which  they  fay  becomes  infenfible  at  death,  and  is 
raifed  again  with  the  body  at  the  refurre&ion,  when  the 
good  {hall  be  eftablilhed  in  the  poffeftion  of  eternal  feli¬ 
city,  while  the  wicked  (hall  be  configned  to  a  fire  that 
will  not  torment  them  eternally,  but  for  a  certain  dura¬ 
tion  in  proportion  to  their  demerits.’’ 

This  fed  has  long  been  indignant  at  being  ftyled  So - 
cinians .  They  difclaim  every  human  leader  3  and  pro- 
fefting  to  be  guided  folely  by  the  word  of  God  and  the 
deductions  of  reafon,  they  call  themfelves  Unitarians , 
and  affeCt  to  confider  all  other  Chriftians,  even  their 
friends  the  Arians,  as  Polythcijls .  Modern  Unitaria- 
nifm,  as  taught  by  Dr  Prieftley,  is,  however,  a  very 
different  thing  from  Socinianifm,  as  we  find  it  in  the 
Racovian  catechifm  and  other  ftandard  works  of  the 
leCt.  This  far-famed  philofopher  has  difcovered,  v/hat 
efcaped  the  fagacity  of  all  the  fratres  poloni ,  that  Jefus 
Chrift  was  the  fon  of  Jofeph  as  well  as  Mary  3  that  the 
evangelifts  miftook  the  meaning  of  Ifaiah’s  prophecy, 
that  “  a  virgin  fttould  conceive  and  bear  a  fon  3”  that 
the  applying  of  this  prophecy  to  the  birth  of  our  Savi- 
eur,  led  them  to  conclude  that  his  conception  was  mira¬ 
culous  3  and  that  we  are  not  to  wonder  at  this  miftake, 
as  the  apoftles  were  not  always  infpired,  and  were  in  ge¬ 
neral  inconclufive  reafoners.  The  modefty  of  the  wri¬ 
ter  in  claiming  the  merit  of  fuch  difcoveries  will  appear 
in  its  proper  colours  to  all  our  readers  ;  the  truth  of  his 
doClrine  (hall  be  confidered  in  another  place.  See  The¬ 
ology. 

SOCINUS,  Ltelius,  the  firft  author  of  the  fed:  of 
the  Socinians,  was  born  at  S;enna  in  Tufcany  in  152 5. 
Being  defigned  by  his  father  for  the  law,  he  began  very 
early  to  fearch  for  the  foundation  of  that  fcience  in  the 
Word  of  God  5  and  by  that  ftudy  difcovered  that  the 
Romifti  religion  taught  many  things  contrary  to  revela¬ 
tion  ;  when,  being  defirous  of  penetrating  farther  into 
the  true  fenfe  of  the  Scriptures,  he  ftudied  Greek,  He¬ 
brew,  and  even  Arabic.  In  1 547  he  left  Italy,  to  go 
and  converfe  with  the  Proteftants  3  and  fpent  four  years 
in  travelling  through  France,  England,  the  Netherlands, 
Germany,  and  Poland,  and  at  length  fettled  at  Zurich. 
He  by  this  means  became  acquainted  with  the  moft 
learned  men  of  his  time,  who  teftified  by  their  letters 
the  efteem  they  had  for  him  :  but  as  he  difcovered  to 
them  his  doubts,  he  was  greatly  fufpe&ed  of  herefy.  He, 
howrever,  conduced  himfelf  with  fuch  addrefs,  that  he 
lived  among  the  capital  enemies  of  his  opinions,  without 
receiving  the  leaft  injury.  He  met  with  fome  difciples, 
who  heard  his  inftru&ions  with  refpeCt  3  thefe  were  Ita¬ 
lians  who  left  their  native  country  on  account  of  religion, 
and  wandered  about  in  Germany  and  Poland.  He 
communicated  likewife  his  fentiments  to  his  relations  by 
his  writings,  which  he  caufed  to  be  conveyed  to  them 
Vol.  XIX.  Part  II. 
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at  Sienna.  He  died  at  Zurich  in  1562.  Thofe  who  Socir.us 
were  of  fentiments  oppofite  to  his,  and  were  perfon-  s  JJora 
ally  acquainted  with  him,  confefs  that  his  outward  be-  . 
haviour  was  blamelefs.  Fie  wrote  a  Paraph rafe  on  the 
firft  chapter  of  St  John  3  and  other  works  are  afcribcd 
to  him. 

Socinus,  Faujlus ,  nephew  of  the  preceding,  and  prin¬ 
cipal  founder  of  the  Socinian  fed,  was  born  at  Sienna 
in  1539.  The  letters  which  his  uncle  Ltelius  wrote  to 
his  relations,  and  which  infufed  into  them  many  feeds 
of  herefy,  made  an  impreftion  upon  him  3  fo  that,  know¬ 
ing  himfelf  not  innocent,  he  fled  as  well  as  the  reft  when 
the  inquifition  began  to  perfecute  that  family.  He  was 
at  Lyons  when  he  heard  of  his  uncle’s  death,  and  de¬ 
parted  immediately  to  take  poffefiion  of  his  writings. 

He  returned  to  Tufcany  3  and  made  himfelf  fo  agree¬ 
able  to  the  grand  duke,  that  the  charms  which  he  found 
in  that  court,  and  the  honourable  polls  he  filled  there, 
hindered  him  for  twrelve  years  from  remembering  that 
he  had  been  confidered  as  the  perfon  who  was  to  put  the 
laft  hand  to  the  fyftem  of  famofatenian  divinity,  of  which 
his  uncle  Lselius  had  made  a  rough  draught.  At  laft 
he  went  into  Germany  in  1 574,  and  paid  no  regard  to 
the  grand  duke’s  advices  to  return.  He  ftaid  three  years 
at  Bafil,  and  ftudied  divinity  there,  and  having  adopted 
a  fet  of  principles  very  different  from  the  fyftem  of 
Proteftants,  he  refolved  to  maintain  and  propagate  them  3 
for  which  purpofe  he  wrote  a  treatife  De  lefu  Clir  'dio 
Servatore •  In  1579  Socinus  retired  into  Poland,  and 
defired  to  be  admitted  into  the  communion  of  the  Uni¬ 
tarians  3  but  as  he  differed  from  them  in  fome  points, 
on  which  he  refufed  to  be  filent,  he  met  with  a  repulfe. 
However,  he  did  not  ceafe  to  write  in  defence  of  their 
churches  againft  thofe  who  attacked  them.  At  length 
his  book  againft  James  Paleologus  furnifhed  his  enemies 
with  a  pretence  to  exafperate  the  king  of  Poland  againft; 
him  ;  but  though  the  mere  reading  of  it  wfas  fufficient 
to  refute  his  accufers,  Socinus  thought  proper  to  leave 
Cracow7,  after  having  refided  there  four  years.  He  then 
lived  under  the  protection  of  feveral  Polilh  lords,  and 
married  a  lady  of  a  good  family  ;  but  her  death,  w  hich 
happened  in  1587,  fo  deeply  affliCted  him  as  to  injure 
his  health  3  and  to  complete  his  forrow,  he  was  deprived 
of  his  patrimony  by  the  death  of  Francis  de  Medicis 
great  duke  of  Florence.  The  confolation  he  found  in 
feeing  his  fentiments  at  laft  approved  by  feveral  mini- 
fters,  was  greatly  interrupted  in  1598  ;  for  he  met  with 
a  thoufand  infults  at  Cracow',  and  wras  w7ith  great  diffi¬ 
culty  faved  from  the  hands  of  the  rabble.  His  houfe  wras 
plundered,  and  he  loft  his  goods  3  but  this  lofs  W'as  not 
fo  uneafy  to  him  as  that  of  fome  manuferipts,  which  he 
extremely  regretted.  To  deliver  himfelf  from  fuch 
dangers,  he  retired  to  a  village  about  nine  miles  diftant 
from  Cracow,  wdiere  he  fpent  the  remainder  of  his  days 
at  the  houfe  of  Abraham  Blonfki,  a  Polifti  gentleman, 
and  died  there  in  1604.  All  Fauftus  Socinus’s  wrorks 
are  contained  in  the  two  firft;  volumes  of  the  Bibliotheca 
Fratrum  Polonorum. 

SOCMANS,  Soke  mans,  or  Socmen  (Socmanni),  are 
fuch  tenants  as  hold  their  lands  and  tenements  by  focage 
tenure.  See  Socage. 

SOCOTORA,  an  ifland  lying  between  Afia  and 
Arabia  Felix  3  about  50  miles  in  length,  and  22  in 
breadth.  It  is  particularly  noted  for  its  fine  aloes,  know7n 
by  the  name  of  Socotrine  ALOES .  The  religion  of  the 
3  M  natives 
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’  natives  is  a  mixture  of  Mahometanifm  and  Paganifm  > 
but  they  are  civil  to  Grangers  who  call  there  in  their 
paffage  to  the  Eaft  Indies.  It  abounds  in  fruit  and 
cattle  ;  and  they  have  a  king  of  their  own,  who  is  de¬ 
pendent  on  Arabia. 

v  SOCRATES,  the  greateft  of  the  ancient  philofo- 
phers,  was  born  at  Alopece,  a  village  near  Athens,  in 
the  fourth  year  of  the  77th  olympiad.  His  parents 
were  of  low  rank ;  his  father  Sophronifcus  being  a  fta- 
tuary,  and  his  mother  Phaenareta  a  midwife,  Sophro- 
rnfcus  brought  up  his  foil,  contrary  to  his  inclination, 
in  Ins'  own  manual  employment ;  in  which  Socrates, 
though  his  mind  was  continually  afpiring  after  higher 
objects,  wTas  not  unfuccefsful ,  for  whilft  he  was  a  young 
man,  he  is  faid  to  have  formed  flatues  of  the  habited 
Graces,  which  were  allowed  a  place  in  the  citadel  of 
Athens.  Upon  the  death  of  his  father  he  was  left  in 
£uch  llraitened  circumflances  as  laid  him  under  the  ne- 
ceflity  of  exercifing  that  art  to  procure  the  means  offub-. 
liftence,  though  he  devoted,  at  the  fame  time,  all  the  lei- 
fure  which  he  could  command  to  the  ftudy  of  philofo- 
phy.  His  diilreis,  however,  was  foon  relieved  by  Crito, 
a  wealthy  Athenian  *,  who,  remarking  his  ftrong  pro- 
penfity  to  ftudy,  and  admiring  his  ingenuous  difpofition 
and  diftinguifhed  abilities,  generoufly  took  him  under 
his  patronage,  and  intruded  him  with  the  inftru&ion  of 
his  children.  The  opportunities  which  Socrates  by  this 
means  enjoyed  of  attending  the  public  leCures  of  the 
moft  eminent  phiiofophers,  fo  far  increafed  his  third: 
after  wifdom,  that  he  determined  to  rdinquifli  his  occu¬ 
pation,  and  every  profpeC  of  emolument  which  that 
might  afford,  in  order  to  devote  himfelf  entirely  to  his 
favourite  purfuits.  Under  Anaxagoras  and  Archelaus 
he  profecuted  the  ftudy  of  nature  in  the  ufual  manner 
of  the  phiiofophers  of  the  age,  and  became  well  ac-. 
quainted  with  their  doCrines.  Prodicus  the  fophift 
was  his  preceptor  in  eloquence,  Evenus  in  poetry,  The¬ 
odoras  in  geometry,  and  Damo  in  mufic,  Afpafia,  a 
woman  no  lefs  celebrated  for  her  intelleCual  than  her 
perfonal  accomplifliments,  whofe  houfe  was  frequented 
by  the  moft  celebrated  characters,  had  alfo  fome  ftiare 
in  the  education  of  Socrates.  Under  fuch  preceptors 
2t  cannot  reafonably  be  doubted  but  that  he  became 
mafter  of  every  kind  of  learning  which  the  age  in  which 
he  lived  could  afford  \  and  being  bleffed  with  very  un¬ 
common  talents  by  nature,  he  appeared  in  Athens,  un¬ 
der  the  refpe  Cable  characters  of  a  good  citizen  and  a 
true  philofopher.  Being  called  upon  by  his  country  to 
take  arms  in  the  long  and  fevere  ftruggle  between 
Athens  and  Sparta,  he  fignalized  himfelf  at  the  fiege  of 
Potidsea,  both  by  his  valoiv  and  by  the  hardinefs  with 
which  he  endured  fatigue.  During  the  fe verity  of  a 
Thracian  winter,  whilft  others  were  clad  in  furs,  he 
wore  only  his  ufual  clothing,  and  walked  barefoot  up- 
qn  the  ice.  .  In  an  engagement  in  which  he  faw  Alci- 
BIADES  falling  down  wounded,  he  advanced  to  defend 
him,  and  faved  both  him  and  his.  arms  :  and  though  the 
prize  of  valour  was  on  this  occafion  unqueftionably  due 
to  Socrates,  he  generoufly  gave  his  vote  that  it  might 
be  beftowed  upon  Alcibiades,  to  encourage  his  rifing 
merit.  He  ferved  in  other  campaigns  with  diftinguifhed 
bravery,  and  had  the  happinefs  on  one  occafion  to  fave 
the  life  of  Xenophon,  by  bearing  him,  when  covered 
with  wounds,  out  of  the  leach  of  the  enemy. 

It  w  as  not  till  Socrates  was  upwards  of  60  years  of 


age  that  he  undertook  to  ferve  his  country  in  any  civil 
office,  when  he  was  chofen  to  reprefent  his  own  diftriC, 
in  the  fenate  of  five  hundred.  In  this  office,  though  he 
at  hi  ft  expofed  himfelf  to  fome  degree  of  ridicule  from 
the  want  of  experience  in  the  forms  of  bufinefs,  he  foon 
convinced  his  colleagues  that  he  was  fuperior  to  them 
all  in  wifdom  and  integrity.  Whilft  they,  intimidated 
by  the  clamours  of  the  populace,  palled  an  unjuft  fen- 
fence  of  condemnation  upon  the  commanders,  who, 
after  the  engagement  at  the  Arginufian  iflands,  had 
been  prevented  by  a  ftorm  from  paying  funeral  honours 
to  the  dead,  Socrates  flood  forth  fingly  in  their  defence, 
and  to  the  laft  refufed  to  give  his  fuffrage  againft  them 
declaring  that  no  force  ffiould  compel  him  to  ad  con! 
trary  to  juftice  and  the  laws.  Under  the  fubfequent1 
tyranny  he  never  ceafed  to  condemn  the  oppreffive  and 
cruel  proceedings  of  the  thirty  tyrants  j  and  when  his 
boldnefs  provoked  their  refentment,  fo  that  his  life  was, 
in  hazard,  fearing  neither  treachery  nor  violence,  he 
ftill  continued  to  fupport  with  undaunted  firmnefs  the 
rights  of  his  fellow  citizens. 

Having  given  thefe  proofs  of  public  virtue  both  in  a 
military  ?nd  civil  capacity,  he  wifhed  to  do  ftill  more 
for  his  country.  Obferving  with  regret  how  much  the 
opinions  of  the  Athenian  youth  were  milled,  and  their 
piinciples  and  tafte  corrupted  by  phiiofophers  who  fpent 
all  their ^  time  in  refined  fpeculations  upon  nature  and 
tire  origin  of  things,  and  by  fophifts  who  taught  in 
their  fchools  the  arts  of  falfe  eloquence  and  deceitful 
reafoning  ;  Socrates  formed  the  wife  and  generous  de¬ 
fig11  of  inftituting  a  new  and  more  ufeful  method  of  in- 
ftruaion.  He  juftly  conceived  the  true  end  of  philo¬ 
sophy  to  be,  not  to  make  an  oftentatious  difplay  of  fu¬ 
perior  learning  and  ability  in  fubtle  deputations  or  in¬ 
genious  conjeCures,  but  to  free  mankind  from  the  do. 
minion  of  pernicious  prejudices  to  correa  their  vices  • 
to  infpire  them  with  the  love  of  virtue  ;  and  thus  con! 
dua  them  in  the  path  of  wifdom  to  true  felicity.  He 
therefore  affumed  the  charaaer  of  a  moral  philofopher ; 
and,  looking  upon  the  whole  city  of  Athens  as  his 
fchool,  and  all  who  were  difpofed  to  lend  him  their 
attention  as  his  pupils,  he  feized  every  occafion  of  com¬ 
municating  moral  wifdom  to  his  fellow  citizens.  He 
pafled  the  greater  part  of  his  time  in  public ;  and  the  me¬ 
thod  of  inftruaion  of  which  he  chiefly  made  ufe  was,  to 
propofe  a  feries  of  queftions  to  the  perfon  with  whom  he 
converfed,  in  order  to  lead  him  to  fome  unforefeen  con- 
clufion.  He  firft  gained  the  confent  of  his  refpondent 
to  fome  obvious  truths,  and  then  obliged  him  to  admit 
others  from  their  relation  or  refemblance  to  thofe  to 
which  he  had  already  affented.  Without  making  ufe 
qf  any  direC  argument  or  perfuafion,  he  chofe  to* lead 
the  perfon  he  meant  to  inftruC,  to  deduce  the  truths  of 
which  he  wifhed  to  convince  him,  as  a  neceffary  confe- 
quence  from  his  own  conceflions.  He  commonly  con¬ 
duced  thefe  conferences  with  fuch  addrefs,  as  to  con¬ 
ceal  kis  defign  till  the  refpondent  had  advanced  too  far 
to  recede.  On  fome  occafion s  he  made  ufe  of  ironical 
language,  that  vain  men  might  be  caught  in  their  own 
replies,  and  be  obliged  to  confefs  their  ignorance.  He 
never  afiumed  the  air  of  a  morofe  and  rigid  preceptor, 
but  communicated  ufeful  inftruCion  with  all  the  eafe 
and  pleafantry  of  polite  convention.  Though  emi¬ 
nently  furniflred  with  every  kind  of  learning,  he  prefer¬ 
red  moral  to  fpeculative  wifdom.  Convinced  that  phi- 
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lofophy  is  t'aluable,  not  as  it  furnilhes  queflions  for  the 
fchools,  but  as  it  provides  men  with  a  law  of  life,  he 
cenfured  his  predeceflors  for  fpending  all  their  time  in 
abftrufe  refearches  into  nature,  and  taking  no  pains  to 
render  themfelves  ufeful  to  mankind.  His  favourite 
maxim  was,  Whatever  is  above  us  doth  not  concern  us. 
He  eftimated  the  value  of  knowledge  by  its  utility,  and 
recommended  the  ftudy  of  geometry,  aftronomy,  and 
other  fciences,  only  fo  far  as  they  admit  of  a  pra&ical 
application  to  the  purpofes  of  human  life.  His  great 
objeft  in  all  his  conferences  and  difcourfes  was,  to  lead 
men  into  an  acquaintance  with  themfelves  *,  to  convince 
them  of  their  follies  and  vices ;  to  infpire  them  with  the 
love  of  virtue  *,  and  to  farnilh  them  with  ufeful  moral 
in  ft  ructions.  Cicero  might  therefore  very  juftiy  fay  of 
Socrates,  that  he  was  the  firft  who  called  down  philo- 
fophy  from  heaven  to  earth,  and  introduced  her  into  the 
public  walks  and  domeftic  retirements  of  men,  that  fhe 
might  inftruft  them  concerning  life  and  manners. 

Through  his  whole  life  this  good  man  difcovered  a 
mind  fuperior  to  the  attractions  of  wealth  and  power. 
Contrary  to  the  general  practice  of  the  preceptors  of 
his  time,  he  intruded  his  pupils  without  receiving  from 
them  any  gratuity.  He  frequently  refufed  rich  pre- 
fents,  which  were  offered  him  by  Alcibiades  and  others, 
though  importunately  urged  to  accept  them  by  his 
wife.  The  chief  men  of  Athens  wTere  his  Rewards  : 
they  fent  him  in  provifions,  as  they  apprehended  he 
wanted  them  ;  he  took  what  his  prefent  wants  required, 
and  returned  the  reft.  Obferving  the  numerous  articles 
of  luxury  which  wTere  expofed  to  file  in  Athens,  he  ex¬ 
claimed,  “  How  many  things  are  there  which  I  do  not 
want !”  With  .Socrates,  moderation  fupplied  the  place 
of  wealth.  In  his  clothing  and  food,  he  confulted  only 
the  demands  of  nature.  He  commonly  appeared  in  a 
neat  but  plain  cloak,  with  his  feet  uncovered.  Though 
his  table  was  only  fupplied  with  fimple  fare,  he  did  not 
fcruple  to  invite  men  of  fuperior  rank  to  partake  of  his 
meals ;  and  when  his  wife,  upon  fome  fuch  occafton,  ex- 
preffed  her  diffatisfadlion  on  being  no  better  provided, 
he  defired  her  to  give  herfelf  no  concern  *,  for  if  his 
guefts  were  wife  men,  they  would  be  contented  with 
whatever  they  found  at  his  table  ;  if  otherwife,  they 
were  unworthy  of  notice.  Whilft  others,  fays  he,  live 
to  eat,  wife  men  eat  to  live. 

Though  Socrates  was  exceedingly  unfortunate  in  his 
domeftic  connection,  he  converted  this  infelicity  into  an 
occafton  of  exerciftng  his  virtues.  Xantippe,  concern¬ 
ing  whofe  ill  humour  ancient  writers  relate  many  amu- 
ftng  tales,  was  certainly  a  woman  of  a  high  and  unma¬ 
nageable  fpirit.  But  Socrates  while  he  endeavoured 
to  curb  the  violence  of  her  temper,  improved  his  own. 
When  Alcibiades  expreffed  his  furprife  that  his  friend 
could  bear  to  live  in  the  fame  houfe  with  fo  perverfe 
and  quarrelfome  a  companion,  Socrates  replied,  that  be¬ 
ing  daily  inured  to  ill  humour  at  home,  he  was  the 
better  prepared  to  encounter  perveifenefs  and  injury 
abroad. 

In  the  midft  of  domeftic  vexations  and  public  difor- 
ders,  Socrates  retained  fuch  an  unruffled  ferenity,  that 
he  was  never  feen  either  to  leave  his  own  houfe  or  to 
return  home  with  a  difturbed  countenance.  In  acqui¬ 
ring  this  entire  dominion  over  his  paffions  and  appetites, 
he  had  the  greater  merit,  as  it  was  not  effedled  without 
■a  violent  ftruggle  againft  his  natural  propenftties.  Zo- 


pyrus,  an  eminent  phyftognomift,  declared,  that  he  dif-  Socrates 
covered  in  the  features  of  the  philofophex  evident  traces 
of  many  vicious  inclinations.  The  friends  of  Socrates 
who  were  prefent  ridiculed  the  ignorance  of  this  pre¬ 
tender  to  extraordinary  fagacity.  But  Socrates  himlelf 
ingenuoufly  acknowledged  his  penetration,  and  confefled 
that  he  was  in  his  natural  difpofition  prone  to  vice,  but 
that  he  had  fubdued  his  inclinations  by  the  power  of 
reafon  and  philofophy. 

Through  the  whole  of  his  life  Socrates  gave  himfelf 
up  to  the  guidance  of  unbiafled  reafon,  which  is  ibppo- 
fed  by  fome  to  be  all  that  he  meant  by  the  genius  or 
dcernon  from  which  he  profefled  to  receive  intrusion. 

But  this  opinion  is  inconfiftent  with  the  accounts  given 
by  his  followers  of  that  dsemon,  and  even  with  the  lan- 
guage  in  wrhich  he  fpoke  of  it  himfelf.  Plato  fome- 
times  calls  it  his  guardian ,  and  Apuleius  his  god  ;  and  as 
Xenophon  attefts'  that  it  was  the  belief  of  his  maffer 
that  the  gods  occaftonaily  communicate  to  men  the 
knowledge  of  future  events,  it  is  by  means  improbable 
that  Socrates  admitted,  with  the  generality  of  his  coun¬ 
trymen,  the  exiftence  of  thofe  intermediate  beings  called 
dcemons ,  of  one  of  which  he  might  fancy  himfelf  the  pe¬ 
culiar  care. 

It  was  one  of  the  maxims  of  Socrates,  “  That  a  wife 
man  will  worffffp  the  gods  according  to  the  inftitutions 
of  the  ftate  to  which  he  belongs.”  Convinced  of  the 
weaknefs  of  the  human  underltanding,  and  perceiving 
that  the  pride  of  philofophy  had  led  his  predeceflors  in¬ 
to  futile  fpeculations  on  the  nature  and  origin  of  things, 
he  judged  it  moft  confident  with  true  wifiom  to  fpeak 
with  caution  and  reverence  concerning  the  divine  na¬ 
ture. 

The  wifdom  and  the  virtues  of  this  great  man,  whilft; 
they  procured  him  many  followers,  created  him  alfo 
many  enemies.  The  Sophifts  *,  whofe  knavery  and  ig-  *  See 
norance  he  took  every  opportunity  of  expofing  to  pub -phift. 
lie  contempt,  became  inveterate  in  their  enmity  againft 
fo  bold  a  reformer,  and  deviled  an  expedient,  by  which 
they  hoped  to  check  the  current  of  his  popularity.  They 
engaged  Ariftophanes,  the  firft  buffoon  of  the  age,  to  write 
a  comedy,  in  which  Socrates  fhould  be  the  principal 
character.  Ariftophanes,  pleafed  with  fo  promiftng  an 
occafton  of  difplaying  his  low  and  malignant  wit,  un¬ 
dertook  the  talk,  and  produced  the  comedy  of  The 
Clouds ,  ftill  extant  in  his  xvorks.  In  this  piece,  Socrates 
is  introduced  hanging  in  a  balket  in  the  air,  and  thence 
pouring  forth  abfurdity  and  profanenefs.  But  the  phi- 
lofopher,  lliowing  in  a  crowded  theatre  that  he  was 
wholly  unmoved  by  this  ribaldry,  the  fatire  failed  of  its 
effe6t  \  and  when  Ariftophanes  attempted  the  year  fol¬ 
lowing  to  renew  the  piece  with  alterations  and  additions, 
the  reprefentation  was  fo  much  difeouraged,  that  he  was 
obliged  to  difeontinue  it. 

From  this  time  Socrates  continued  for  many  years  to 
purfue  without  interruption  his  laudable  defign  of  in¬ 
truding  and  reforming  his  fellow-citizens.  At  length, 
however,  when  the  inflexible  integrity  with  which  he 
had  difeharged  the  duty  of  a  fenator,  and  the  firmnefs 
with  which  he  had  oppofed  every  kind  of  political  cor¬ 
ruption  and  oppreflion,  had  greatly  increased  the  num¬ 
ber  of  his  enemies,  cl andeftine  arts  were  employed  to 
raife  a  general  prejudice  againft  him.  The  people  were 
induftrioully  reminded,  that  Critias,  who  had  been  one 
of  the  moft  cruel  of  the  thirty  tyrants,  and  Alcibiades, 
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^  who  had  infulted  religion,  by  defacing  the  public  fta- 
tues  of  Mercury,  and  performing  a  mock  reprefentation 
of  the  Eleufinian  myfteries,  had  m  their  youth  been  dif- 
ciples  of  Socrates  3  and  the  minds  of  the  populace  be¬ 
ing  thus^  prepared,  a  direCl  accufation  was  preferred 
againft  him  before  the  fupreme  court  of  judicature.  His 
accufers  were  Anytus  a  leather-dreffer,  who  had  long 
entertained  a  perfonal  enmity  againft  Socrates,  for  re¬ 
prehending  his  avarice,  in  depriving  his  Tons  of  the  be¬ 
nefits  of  learning,  that  they  might  purfue  the  gains  of 
trade  3  JVlelitus,  a  young  rhetorician,  who  was  capable 
of  undertaking  any  thing  for  the  fake  of  gain  3  and  Ly- 
con,  whoyyas  glad  of  any  opportunity  of  difplaying  his 
talents.  The  accufation,  which  was  delivered  to  the  fe¬ 
nate  under  the  name  of  Melitus,  was  this :  “  Melitus, 
fon  of  Melitus,  of  the  tribe  of  Pythos,  accufeth  Socrates*, 
ion  of  Sophronifcus,  of  the  tribe  of  Alopece.  Socrates 
violates  the  laws,  in  not  acknowledging  the  gods  which 
the  ftate  acknowledges,  and  by  introducing  new  divini¬ 
ties.  He  alfo  violates  the  law's  by  corrupting  the  youth. 
Be  his  punifhment  death.” 

This  charge  was  delivered  upon  oath  to  the  fenate  3 
and  Crito  a  friend  of  Socrates  became  furety  for  his  ap¬ 
pearance  on  the  day  of  trial.  Anytus  foon  afterwards 
fent  a  private  meffage  to  Socrates,  alluring  him  that  if 
.he  would  defift  from  cenfuring  his  conduct,  he  would 
withdraw  his  accufation.  But  Socrates  refufed  to  com¬ 
ply  \vith  fo  degrading  a  condition  3  and  with  his  ufual 
fpirit  replied,  “  Whilft  I  live  I  will  never  difguife  the 
truth,  nor  fpeak  other  wife  than  my  duty  requires.” 
The  interval  between  the  accufation  and  the  trial  he 
fpent  in  philofophical  converfations  with  his  friends, 
choofing  to  difcourfe  upon  any  other  fubjeCl  rather  than 
his  own  fftuation. 

When  the  day  of  trial  arrived,  his  accufers  appeared 
in  the  fenate,  and  attempted  to  fupport  their  charge  in 
three  diftrn£t  fpeeches,  which  ftrongly  marked  their  re- 
fpeCtive  characters.  Plato,  who  was  a  young  man,  and 
a  zealous  follower  of  Socrates,  then  rofe  up  to  addrefs 
the  judges  in  defence  of  his  mafter  3  but  whilft  he  was 
attempting  to  apologife  for  his  youth,  he  was  abruptly 
commanded  by  the  court  to  fit  down.  Socrates,  how¬ 
ever  needed  no  advocate.  Afcending  the  chair  with  all 
the  ferenity  of  confcious  innocence,  and  with  all  the 
dignity  of  fuperior  merit,  he  delivered,  in  a  firm  and 
manly  tone,  an  unpremeditated  defence  of  himfelf,  which 
filenced  his  opponents,  and  ought  to  have  convinced  his 
judges.  After  tracing  the  progrefs  of  the  confpiracy 
which  had  been  raifed  againft  him  to  its  true  fource, 
the  jealoufy  and  refen tment  of  men  whofe  ignorance  he 
had  expofed,  and  whofe  vices  he  had  ridiculed  and  re¬ 
proved,  he  diftin&ly  replied  to  the  feveral  charges 
brought  againft  him  by  Melitus.  To  prove  that  be 
had  not  been  guilty  of  impiety  towards  the  gods  of  his 
country,  he  appealed  to  his  frequent  pra&ice  of  attend¬ 
ing  the  public  religious  feftivals.  The  crime  of  intro¬ 
ducing  new  divinities,  with  which  he  was  charged,  chief¬ 
ly  as  it  feems  on  the  ground  of  the  admonitions  which 
he  profeffcd  to  have  received  from  an  invifible  power, 
he  difclaimed,  by  pleading  that  it  was  no  new  thing  for 
men  to  confult  the  gods  and  receive  inftruCtions  from 
them.  To  refute  the  charge  of  his  having  been  a  cor¬ 
rupter  of  youth,  he  urged  the  example  which  he  had 
uniformly  exhibited  of  juftice,  moderation,  and  tempe¬ 
rance  3  the  moral  fpirit  and  tendency  of  his  difcourfes  3 
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and  the  efteCl  which  had  actually  been  produced  by  his  Socratess 
dodlrine  upon  the  manners  of  the  young.  Then,  dif-  1  ■ 1 

daining  to  folicit  the  mercy  of  his  judges,  he  called  up¬ 
on  them  for  that  juftice  which  their  office  and  their 
oath  obliged  them  to  adminifter  3  and  profeffmg  his  faith 
and  confidence  in  God,  refigned  himfelf  to  their  plea- 
fure. 

Ihe  judges,  whofe  prejudices  would  not  fuffer  them 
to  pay  due  attention  to  this  apology,  or  to  examine  with 
impartiality  the  merits  of  the  caufe,  immediately  de¬ 
clared  him  guilty  of  the  crimes  of  which  he  ftood  ac- 
cufed.  Socrates,  in  this  ftage  of  the  trial,  had  a  right 
to  enter  his  plea  againft  the  punifhment  which  the  ac¬ 
cufers  demanded,  and  inflead  of  the  fentence  of  death, 
to  propofe  fome  pecuniary  amercement.  But  he  at  firit 
peremptorily  refufed  to  make  any  propofal  of  this  kind, 
imagining  that  it  might  be  conftrued  into  an  acknow¬ 
ledgement  of  guilt  3  and  aliened,  that  his  condud  merit¬ 
ed  from  the  ftate  reward  rather  than  punifhment.  At 
length,  however,  he  was  prevailed  upon  by  his  friends 
to  offer  upon  their  credit  a  fine  of  thirty  miner.  The 
judges,  notwithftanding,  ftill  lemained  inexorable  :  they 
proceeded,  without  farther  delay,  to  pronounce  fentence 
upon  him  3  and  he  was  condemned  to  be  put  to  d:#ath 
by  the  poifon  of  hemlock. 

The  fentence  being  palled,  he  was  fint  to  prifon  : 
which,  fays  Seneca,  he  entered  with  the  fame  refolu- 
tion  and  firmnefs  with  which  he  had  oppofed  the  thirty 
tyrants  3  and  took  away  all  ignominy  from  the  place, 
which  could  not  be  a  prifon  while  he  was  there.  He 
lay  in  fetters  30  days  3  and  was  conftantly  vifited  by 
Crito,  Plato,  and  other  friends,  with  whom  he  paffed 
the  time  in  difpute  after  his  ufual  manner.  Anxious  to 
faye  fo  valuable  a  life,  they  urged  him  to  attempt  his 
efcape,  or  at  leaft  to  permit  them  to  convey  him  away  3 
and  Crito  went  fo  far,  as  to  affure  him  that,  by  his  in- 
tereft  with  the  jailor,  it  might  be  eafily  accomplished, 
and  to  offer  him  a  retreat  in  Theffaly  3  but  Socrates  re¬ 
jected  the  propofal,  as  a  criminal  violation  cf  the  laws  ; 
and  afked  them,  whether  there  was  any  place  out  of 
Attica  which  death  could  not  reach. 

At  length  the  day  arrived  when  the  officers  towjiofe 
care  he  was  committed  delivered  to  Socrates  early  in 
the  morning  the  final  order  for  his  execution,  and  im¬ 
mediately,  according  to  the  law,  fet  him  at  liberty  from 
his  bonds.  His  friends,  who  came  thus  early  to  the 
prifon  that  they  might  have  an  opportunity  of  conver¬ 
ting  with  their  mafter  through  the  day,  found  his  wife 
fitting  by  him  with  a  child  in  her  arms.  Socrates,  that 
the  tranquillity  of  his  laft  moments  might  not  be  dis¬ 
turbed  by  her  unavailing  lamentations,  requefted  that 
fhe  might  be  conducted  home.  With  the  moft  frantic 
expreftions  of  grief  fhe  left  the  prifon.  An  interefting 
conversion  then  paffed  between  Socrates  and  his  friends, 
which  chiefly  turned  upon  the  immortality  of  the  foul. 

In  the  courfe  of  this  converfation,  he  expreffed  his  dif- 
approbation  of  the  pra&ice  of  filicide,  and  affured  his 
friends  that  his  chief  fupport  in  his  prefent  fituation  was 
an  expectation,  though  not  unmixed  with  doubts,  of  a 
happy  exiftence  after  death.  “  It  would  be  inexcufable 
in  me  (faid  he)  to  defpife  death,  if  I  w*ere  not  perfuad- 
ed  that  it  will  conduCt  me  into  the  prefence  of  the  gods, 
who  are  the  mod  righteous  governors,  and  into  the  fo- 
ciety  of  juft  and  good  men  :  but  I  derive  confidence 
from  the  hope  that  fomething  of  man  remains  after 

death, 
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Socrates,  death,  and  that  the  condition  of  good  men  will  then  be 

v - ^ - 1  mUch  better  than  that  of  the  bad.”  Crito  afterwards 

a  flung  him,  in  what  manner  he  wifhed  to  be  buried  ? 
Socrates  replied,  with  a  fmile,  u  As  you  pleafe,  pro¬ 
vided  I  do  not  efcape  out  of  your  hands.”  Then,  turn¬ 
ing  to  the  refl:  of  his  friends,  he  faid,  “  Is  it  not  ftrange, 
after  all  that  I  have  faid  to  convince  you  that  l  am  go¬ 
ing  to  the  fociety  of  the  happy,  that  Crito  dill  thinks 
that  this  body,  which  will  foon  be  a  lifclefs  corpfe,  is 
Socrates  ?  Let  him  difpofe  of  my  body  as  he  pleafes, 
but  let  him  not  at  its  interment  mourn  over  it  as  if  it 
were  Socrates.” 

Towards  the  clofe  of  the  day  he  retired  into  an  ad¬ 
joining  apartment  to  bathe  }  his  friends,  in  the  mean 
time,  exprefling  to  one  another  their  grief  at  the  pro- 
fpe&  of  lofing  fo  excellent  a  father,  and  being  left  to 
pafs  the  reft  of  their  days  in  the  folitary  ftate  of  or¬ 
phans.  After  a  ftiort  interval,  during  which  he  gave 
fome  neceffary  inftru&ions  to  his  domeftics,  and  took 
his  laft  leave  of  his  children,  the  attendant  of  the  prifon 
informed  him,  that  the  time  for  drinking  the  poifon 
was  come.  The  executioner,  though  accuftomed  to 
fuch  fcenes,  (hed  tears  as  he  prefented  the  fatal  cup. 
Socrates  received  it  without  change  of  countenance  or 
the  lead  appearance  of  perturbation  :  then  offering  up 
a  prayer  to  the  gods  that  they  would  grant  him  a  pros¬ 
perous  paffage  into  the  invifible  world,  with  perfect 
compofure  he  fwallowed  the  poifonous  draught.  His 
friends  around  him  burft  into  tears.  Socrates  alone  re¬ 
mained  unmoved.  He  upbraided  their  puflllanimity, 
and  entreated  them  to  exercife  a  manly  conftancy  wor¬ 
thy  of  the  friends  of  virtue.  He  continued  walking  till 
the  chilling  operation  of  the  hemlock  obliged  him  to  lie 
down  upon  his  bed.  After  remaining  for  a  fliort  time 
filent,  he  requefted  Crito  (probably  in  order  to  refute  a 
calumny  which  might  prove  injurious  to  his  friends  af¬ 
ter  his  deceafe)  not  to  negledt  the  offering  of  a  cock 
which  he  had  vowed  to  Efculapius.  Then,  covering 
himfelf  with  his  cloak,  he  expired.  Such  was  the  fate 
of  the  virtuous  Socrates !  A  ftory,  fays  Cicero,  which  I 
never  read  without  tears. 

The  friends  and  difciples  of  this  illuflrious  teacher 
of  wifdom  were  deeply  affli&ed  by  his  death,  and  at¬ 
tended  his  funeral  with  every  expreflion  of  grief.  Ap- 
prehenfive,  however,  for  their  own  fafety,  they  foon  af¬ 
terwards  privately  withdrew  from  the  city,  and  took  up 
their  refidence  in  diftant  places.  Several  of  them  vifit- 
ed  the  philosopher  Euclid  of  Megara,  by  whom  they 
were  kindly  received.  No  fooner  was  the  unjuft  con¬ 
demnation  of  Socrates  known  through  Greece,  than  a 
general  indignation  was  kindled  in  the  minds  of  good 
men,  who  univerfally  regretted  that  fo  diftinguifhed  an 
advocate  for  virtue  fhould  have  fallen  a  facrifice  to  jea- 
loufy  and  envy.  The  Athenians  themfclves,  fo  remark¬ 
able  for  their  caprice,  who  never  knew  the  value  of 
their  great  men  till  after  their  death,  foon  became  fen- 
flble  of  the  folly  as  wTell  as  criminaftty  of  putting  to 
death  the  man  who  had  been  the  chief  ornament  of 
their  city  and  of  the  age,  and  turned  their  indignation 
againft  his  accufers.  Meiitus  was  condemned  to  death  j 
and  Anytus,  to  efcape  a  ftmilar  fate,  went  into  volun¬ 
tary  exile.  To  give  a  farther  proof  of  the  ftneerity  of 
their  regret,  the  Athenians  for  a  while  interrupted  pub¬ 
lic  bufinefs ;  decreed  a  general  mourning  j  recalled  the 
exiled  friends  of  Socrates  5  and  erected  a  flat  re  to  his 
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memory  in  one  of  the  moft  frequented  parts  of  the  city. 
His  death  happened  in  the  firft  year  of  the  96th  olym¬ 
piad,  and  in  the  70th  year  of  his  age. 

Socrates  left  behind  him  nothing  in  writing  ;  but 
his  illuftrious  pupils  Xenophon  and  Plato  have  in  fome 
meafure  fupplied  this  defeft.  The  Memoirs  of  Socra¬ 
tes,  written  by  Xenophon,  afford,  however,  a  much 
more  accurate  idea  of  the  opinions  of  Socrates,  and  of 
his  manner  of  teaching,  than  the  Dialogues  of  Plato, 
who  everywhere  mixes  his  own  conceptions  and  di£Hon 
with  the  ideas  and  language  of  his  mafter.  It  is  related, 
that  when  Socrates  heard  Plato  recite  his  Lylis,  he  faid, 
How  much  does  this  young  man  make  me  fay  which 
I  never  conceived  1” 

His  diftinguifhing  character  was  that  of  a  moral  phi- 
lofopher  5  and  his  do&rine  concerning  God  and  religion 
wras  rather  practical  than  fpeculative.  Put  he  did  not 
negledl  to  build  the  Aru&ute  of  religious  faith  upon 
the  firm  foundation  of  an  appeal  to  natural  appearances  : 
He  taught,  that  the  Supreme  Being,  though  invifible, 
is  clearly  feen  in  his  works:  which  at  once  demonftrate 
his  exiftence  and  his  wife  and  benevolent  providence; 
He  admitted,  befides  the  one  Supreme  Deity,  the  ex¬ 
iftence  of  beings  who  poffefs  a  middle  ftation  between 
God  and  man,  to  whofe  immediate  agency  he  afciibed 
the  ordinary  phenomena  of  nature,  and  whom  he  fup- 
pofed  to  be  particularly  concerned  in  the  management 
.of  human  affairs.  Hence  he  declared  it  to  be  the  duty 
of  every  one,  in  the  performance  of  religious  rites,  to 
follow  the  cuftoms  of  his  country.  At  the  lame  time, 
he  taught,  that  the  merit  of  all  religious  offerings  de¬ 
pends  upon  the  ehara&er  of  the  worlhipper,  and  that  the 
gods  take  pleafure  in  the  facrifices  of  none  but  the  truly 
pious. 

Concerning  the  human  foul,  the  opinion  of  Socrates, 
according  to  Xenophon,  was,  that  it  is  allied  to  the  Di¬ 
vine  Being,  not  by  a  participation  of  effence,  but  by  a 
fimilarity  of  nature ;  that'man  excels  all  other  animal's 
in  the  faculty  of  reafon  5  and  that  the  exiftence  of  good 
men  will  be  continued  after  death  in  a  ftate  in  which 
they  will  receive  the  reward  of  their  virtue.  Although 
it  appears  that  on  this  latter  topic  he  was  not  wholly 
free  from  uncertainty,  the  confutation  which  he  profef- 
fed  to  derive  from  this  fource  in  the  immediate  profpe& 
of  death,  leaves  little  room  to  doubt  that  he  entertained 
a  real  expe£tation  of  immortality  :  and  there  is  reafon 
to  believe  that  he  w’as  the  only  philofopher  of  ancient 
Greece  whofe  principles  admitted  of  fuch  an  expedla- 
tion  (fee  Metaphysics,  Part  II L  Chap.  iv.).  Of  his 
moral  fyftem,  which  w^as  in  a  high  degree  pure,  and 
founded  on  the  fureft  bafts,  the  reader  will  find  a  fhert 
view  in  our  article  Moral  Philosophy,  N°  4. 

Socrates  was  alfo  the  name  of  an  ecclefiaftical  hi- 
ftovian  of  the  5th  century,  born  at  Conftantinople  in  the 
beginning  of  the  reign  of  Theodofius :  he  profeffed  the 
law  and  pleaded  at  the  bar,  whence  be  obtained  the 
name  of  ScholaJHcus .  He  wrote  an  ecclefiaftical  hiftory 
from  the  year  309,  where  Eufebius  ended,  down  to 
440  ;  and  wrote  with  great  exa&nefs  and  judgement. 
An  edition  of  Eufebius  and  Socrates,  in  Greek  and 
Latin,  with  notes  by  Reading,  was  publiihed  at  London 
in  1720. 

SODA,  the  name  given  by  the  French  chemifts  to 
the  mineral  alkali,  which  is  found  native  in  many- parts 
of  the  world  :  it  is  obtained  alfo  from  common  fait,  and 
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from  the  a  (lies' oT  the  kali ,  a  fpecies  of  falfola.  See  Che- 
MlSTRy  Index,  for  an  account  of  its  properties  and  com¬ 
binations  :  but  long  after  that  article  was  written,  fo- 
da  and  potafli  were  decompofed  by  means  of  galva- 
nifm  ;  and  the  alkalies,  hitherto  confidered  as  fimple  fub- 
ffances,  appear,  from  the  experiments  of  Mr  Davy, 
who  firft  made  the  difeovery,  to  be  compounds  of  oxy¬ 


gen  and  a  metallic  bafe.  Mr  Davy’s  conclufions  have 
been  controverted  by  fome  of  the  French  chemifts  ;  and 
as  the  fubje<ft  may  perhaps  in  a  few  months  receive  fome 
farther  elucidation,  we  lhall  delay  our  account  of  the 
whole  till  we  come  to  deferibe  the  apparatus  by  which 
the  experiments  are  conduced.  See  Though ,  Galva¬ 
nic. 

Soda  is  alio  a  name  for  a  heat  in  the  ftomach,  or 
heart-burn.  See  Medicine,  N°  275. 

SODOM,  formerly  a  town  of  Paleftine  in  Afia,  fa* 
mous  in  Scripture  for  the  wickednefs  of  its  inhabitants, 
and  their  deftru&ion  by  fire  from  heaven  on  account  of 
that  wickednefs.  The  place  where  it  flood  is  now  co¬ 
vered  by  the  waters  of  the  Deadfea,  or  the  lake  Afphal- 
tites.  See  Asphaltites, 

b  SODOMY,  an  unnatural  crime,  fo  called  from  the 
city  of  Sodom,  which  was  deffroyed  by  fire  for  the 
fame.  The  Levitical  law  adjudged  thofe  guilty  of  this 
execrable  crime  to  death  5  and  the  civil  law  afligns  the 
fame  punifhment  to  it.  The  law  of  England  makes  it 
felony.  There  is  no  ilatute  in  Scotland  againft  Sodo¬ 
my  ;  the  libel  of  the  crime  is  therefore  founded  on  the 
divine  law,  and  pra&ice  makes  its  punifhment  to  be 
burned  alive. 

SODOR,  a  name  always  conjoined  with  Man,  in 
mentioning  the  bifhop  of  Man’s  diocefe.  Concerning 
the  origin  and  application  of  this  word,  very  different 
opinions  have  been  formed  by  the  learned.  Buchanan 
(lib.  i.  cap.  34.)  fays,  that  before  his  time  the  name  of 
Sodor  was  given  to  a  town  in  the  ifle  of  Man.  In 
Gough’s  edition  of  Camden’s  Britannia  (vol.  iii.  p.  701.) 
it  is  faid,  that  after  the  ifle  of  Man  was  annexed  to  the 
crown  of  England,  this  appellation  was  given  to  a  fmall 
ifland  within  mufket-fhot  of  Man,  in  which  the  cathe¬ 
dral  fiands,  called  by  the  Norwegians  the  Holm ,  and 
by  the  inhabitants  the  Peel.  In  fupport  of  this  opinion 
a  charter  is  quoted  A.  D.  1505,  in  which  Thomas  earl 
of  Derby  and  lord  of  Man  confirms  to  Huan  Hefketh 
bifhop  of  Sodor  all  the  lands,  &c.  anciently  belonging 
to  the  bifhops  of  Man.  u  Ecclefiam  cathedralem  fanfti 
Germani  in  Holm  Sodor  vel  Pele  vocatam,  ecclefiam 
fan&i  Patricii  ibidem,  et  locum  prsefatum  in  quo  eccle- 
fise  praefatre  fitae  funt.”  The  truth  of  either,  or  perhaps 
of  both,  thefe  accounts  might  be  allowed;  but  neither 
of  them  is  fufficient  to  account  for  the  conftant  con- 
jun&ion  of  Sodor  and  Man,  in  charters,  regifters,  and 
hiftories.  If  Sodor  was  a  fmall  town  or  ifiand  belong¬ 
ing  to  Man,  it  cannot  be  conceived  why  it  is  always 
mentioned  before  it,  or  rather  why  it  fhould  be  men¬ 
tioned  at  all  in  fpeaking  of  a  bifhop’s  diocefe.  To 
fpeak  of  the^  bifhopric  of  Sodor  and  Man  in  this  cafe 
tyould  be  as  improper  as  it  would  be  to  call  the  bifhop- 
ric  of  Durham  the  bifhopric  of  Holy  Ifiand  and  Dur¬ 
ham,  or  the  bifhopric  of  Darlington  and  Durham  ;  the 
former  being  a  fmall  ifiand  and  the  latter  a  town  belong¬ 
ing  to  the  county  and  diocefe  of  Durham.  Neither  of 
thefe  accounts,  therefore,  gives  a  fatisfa&ory  account  of 
the  original  conjun&ion  of  Sodor  and  Man. 
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Ihe  ifiand  of  Iona  was  the  place  where  the  bifhop  of 
the  Ifies  r elided,  the  cathedral  church  of  which,  it  is 
faid,  was  dedicated  to  our  Saviour,  in  Greek  Soter , ' 
hence  Sotorenfes ,  which  might  be  corrupted  into  Sodo- 
retifes ,  a  name  frequently  given  by  Danifh  writers  to 
the  weftern  ifies  of  Scotland.  That  we  may  be  the 
more  diipofed  to  accede  to  this  Grecian  etymology,  the 


Sodor, 
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advocates  for  this  opinion  tell  us,  that  the  name  Icolum - 
hill,  which  is  often  applied  to  this  ifland,  is  alfo  of  Greek 
extraction,  being  derived  from  Columba,  u  a  pigeon 
a  meaning  that  exactly  coyrefponds  to  the  Celtic  word 
Colum  and  the  Hebrew  word  Iona .  We  mull  confefs, 
however,  that  we  have  very  little  faith  in  the  conjec¬ 
tures  of  etymologifis,  and  think  that  upon  no  occafion 
they  alone  can  eftablifh  any  fa&,  though  when  concur¬ 
ring  with  fafls  they  certainly  tend  to  confirm  and  ex- 
plain  them.  It  is  only  from  hiftorical  facts  that  we  can 
know  to  what  Sodor  was  applied. 

It  appears  from  the  hillory  of  the  Orkneys,  compiled 
by  an  old  Icelandic  writer,  tranfiated  and  enlarged  by 
lorfteus,  that  the  -ZEbudae  or  Weftern  ifles  of  Scotland 
Weie  divided  into  two  clufters,  Nordureys  and  Sudereys. 
The  Nordureys,  which  were  feparated  from  the  Sude¬ 
reys  by  the  point  of  Ardnamurchan,  a  promontory  in 
Argyldhjre,  confifted  of  Muck,  Egg,  Rum,  Canna, 
Skye,  Rafay,  Barra,  South  Uift,  North  Uift,  Benfce- 
cula,  and  Lewis,  including  Harris,  with  a  great  num¬ 
ber  of  fmall  ifies.  The  _  Sudereys  were,  Man,  Arran, 
Bute,  Cumra,^  Avon,  Gid,  Ila,  Colonfay,  Jura,  Scarba, 
Mull,  Iona,  T.iree,  Coll,  Ulva,  and  other  fmall  iflands. 
All  thefe,  when  joined  together,  and  fubjed  to  the  fame 
prince,  made  up  the  kingdom  of  Man  and  the  Ifies.  In 
the  Norwegian  language,  Suder  and  Norder  fignify 
fouthern  and  northern,  and  ey  or  ay  an  ifiand.  When 
the  ZEbudse  were  under  one  monarch,  the  feat  of  em¬ 
pire  was  fixed  in  the  Sudereys,  and  the  Nordureys  were 
governed  by  deputies  ;  hence  the  former  are  much  of- 
tener  mentioned  in  hiftory  than  the  latter  ;  hence,  too, 
the  Sudereys  often  comprehend  the  Nordureys,  as  in 
our  days  Scotland  is  fometimes  comprehended  under 
England.  Sudereys,  or  Suder,  when  anglicifed,  be¬ 
came  Sodor  ;  and  all  the  Weftern  ifles  of  Scotland  being 
included  in  one  diocefe  under  the  Norwegian  princes, 
the  bilhop  appointed  to  fuperintend  them  was  called  the 
bifhop  of  Man  and  the  Ifies,  or  the  bifhop  of  Sodor  and 
Man.  Since  Man  was  conquered  by  Edward  III.  it 
has  been  feparated  from  the  other  ifies,  and  its  bifhops 
have  exercifed  no  jurifdi&ion  over  them.  Should  it  now 
be  afked,  why  then  is  the  bifhop  of  Man  ftill  called  the 
bifhop  of  Sodor  and  Man  ?  w*e  reply,  that  we  have  been 
able  to  difeover  no  reafon  ;  but  fuppofe  the  appellation 
to  be  continued  in  the  fame  way,  as  the  title  king  of 
France  has  been  kept  up  by  the  kings  of  Great  Britain, 
for  feveral  centuries  after  the  Englifh  were  entirely  ex¬ 
pelled  from  France. 

SOFA,  in  the  eaft,  a  kind  of  alcove  raifed  half  a 
foot  above  the  floor  of  a  chamber  or  other  apartment ; 
and  ufed  as  the  place  of  flate,  where  vifitors  of  diftinc- 
tion  are  received.  Among  the  Turks  the  whole  floor 
of  their  ftate-rcoms  is  covered  with  a  kind  of  tapeftry, 
and  on  the  windowvfide  is  raifed  a  fofa  or  fopha,  laid 
with  a  kind  of  mattrefs,  covered  with  a  carpet  much 
richer  than  the  other.  On  this  carpet  the  Turks  are 
feated,  both  men  and  women,  like  the  tailors  in  Eng¬ 
land,  crofs-legged,  leaning  againft  the  wall,  w-hich  is 
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Sofa  bolftered  with  velvet,  fatin,  or  other  fluff  fuitable  to 
j'  the  feafon.  Here  they  eat  their  meals 3  only  laying  a 
'l  )'  _  fl;in  over  the  carpet  to  ferve  as  a  tablecloth,  and  a 
round  wooden  board  over  all,  covered  with  plates,  &c. 

SOFALA,  or  Cefala,  a  kingdom  of  Africa,  lying 
cn  the  coait  of  Mofambique,  near  Zanguehar.  It  is 
bounded  on  the  north  by  Monomotapa ;  on.  the  eaft  by 
the  Mofambique  fea  3  on  the  fouth  by  the  kingdom  of 
Sabin  3  and  on  the  weft  by  that  of  Manica.  It  con¬ 
tains  mines  of  gold  and  iron,  and  a  great  number  of  ele¬ 
phants.  It  is  governed  by  a  king,  tributary  to  the  Por¬ 
tuguese,  who  built  a  fort  at  the  principal  town,  which 
is  of  the  fame  name,  and  of  great  importance  for  their* 
trade  to  the.  Eaft  Indies-  It  is  feated  in  a  fmall  ifianft, 
near  the  mouth  of  a  river.  E.  Long.  35.  40.  S.  Lat* 
20.  2C. 

SOFFIT  A,  or  Soffit,  in  ArchiteSlurc ,  any  timber' 
ceiling  formed  of  crofs  beams  of  flying  corniches,  the 
fquare  compartiments  or  pannels  of  which  are  enriched 
with  fculpture,  painting,  or  gilding  3  fuch  are  thofe.  in 
the  palaces  of  Italy,  and  in  the  apartments  of  Luxem-> 
bourg  at  Paris. 

Soffita,  or  Soffit,  is  alfo  ufed  for  the  underfide  or 
f^ice  of  an  architrave  3  and  more  particularly  for  that  of 
the  corona  or  larmier,,  which  the  ancients  called  lacunar , 
the  French  plafond ,  and  we  ufually  the  drip .  It  is  en¬ 
riched  with  compartments  of  rofes  3  and  in  the  Doric 
order  has  18  drops,  difpofed  in  three  ranks,  fix  in  each, 
placed  to  the  right  of  the  guttse,  at  the  bottom  of  the 
triglyphs. 

SOFT,  or  Sophi.  See  Sophi. 

SOFTENING,  in  Painting ,  the  mixing  and  dilut¬ 
ing  of  colours  with  the  brufli  or  pencil. 

SOHO,  the  name  of  a  fct  of  works,  or  manufa&ory 
pf  a  variety  of  hardwares,  belonging  to  the  late  Mr 
Boulton,  fituated  on  the  borders  of  Staffordfhire,  within- 
two  miles  of  Birmingham  ;  now  fo  juftly  celebrated  a& 
to  deferve  a  fliort  hiftorical  detail. 

About  30  years  ago  the  premifes  confifted  of  a  fmall 
mill  and  a  few  obfcure  dwellings.  Mr  Boulton,  in  con¬ 
junction  with  Mr  Fothergill,  then  his  partner,  at  an  ex¬ 
pence  of  90C0I.  erected  a  handfome  and  extenfive  edi¬ 
fice,  with  a  view  of  manufacturing  metallic  toys.  The 
firft  productions  confifted  of  buttons,  buckles,  watch- 
chains,  trinkets,  and  fuch  other  articles  as  were  peculiar 
to  Birmingham.  Novelty,  tafte,  and  variety,  were 
however  always  confpicuous ;  and  plated  wares,  known 
by  the  name  of  Sheffield  plate,  compriftng  a  great  va¬ 
riety  of  ufeful  and  ornamental  articles,  became  another 
permanent  fubject  of  manufacture. 

To  open  channels  for  the  confumption  of  thefe  com¬ 
modities,  all  the  northern  part  of  Europe  was  explored 
by  the  mercantile  partner  Mr  Fothergill.  A  wide  and 
extenfive  correfpondence  was  thus  eftablifhed,  the  un¬ 
dertaking  became  well  known,  and  the  manufacturer, 
by  becoming  his  own  merchant,  eventually  enjoyed  a 
double  profit. 

Impelled  by  an  ardent  attachment  to  the  arts,  and  by 
the  patriotic  ambition  of  forming  his  favourite  Soho  into 
a  truitful  feminary  of  artifts,  the  proprietor  extended  his* 
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views  3  and  men  of  tafte  and  talents  were  now  fought  Soho, 
for,  and  liberally  patronifed.  A  fuccefsful  imitation  of  Soil.- 
the  French  or  mo tt life,  ornaments,  confifting  of  vafes, 
tripods,  candelabra,  &c-.  &c.  extended  the  celebrity  of 
the  works.  Services  of  plate  and  other  works  in  filver, 
both  maffive  and  airy,  were  added,  and  an  affay  office 
was  eftablifhed  in  Birmingham. 

Mr  Watt,  the  ingenious  improver  of  the  fteam-en- 
gine,  was  afterwards  taken  into  partnerfhip  with  Mr 
Boulton  3  and  they  carried  oh  at  Soho  a  manufactory  of 
fleam-engines,  not  lefs  beneficial  to  the  public  than  lu¬ 
crative  to  them  felves.  This  valuable  machine,  the  na¬ 
ture  and  excellencies  of  which  are  deferibed  in  another 
place  (fee  S'TE  AM-  Engine),  Mr  Boulton  propofed  to  ap¬ 
ply  to  the  operation  of  coining,  and  fuitable  apparatus 
Was  erected  at  a  great  expence,  for  the  purpofe  of  being 
employed  by  government  to  make  a  new  copper-coinage 
for  the  kingdom.  Artifts  of  merit  were  engaged,  and 
fpecimens  of  exquifite  delicacy  were  exhibited  3  the 
works  were  alfo  employed  upon  highly  finished  medals 
and  private  coins.  To  enumerate  all  the  productions  of 
this  manufactory  wTould  be  tedious  (a). 

In  a  national  view,  Mr  Boulton’s  undertakings  are 
highly  valuable  and  important.  By  collecting  around 
him  artifts  of  various  deferiptions,  rival  talents  have  been 
called  forth,  and  by  fucceflive  competition  have  been 
multiplied  to  an  extent  highly  beneficial  to  the  public. 

The  manual  arts  partook  of  the  benefit,  and  became 
propoxtio.nably  improved; 

A  barren  heath  has  been  covered  with  plenty  and  po¬ 
pulation  3  and  Mr  Boulton’s  works,  which  in  their  in¬ 
fancy  wrere  little  known  and  attended  to,  now  cover  fe- 
veral  acres,  give  employment  to  more  than  600  perfons, 
and  are  faid  to  be  the  firft  of  their  kind  in  Europe. 

SOIL,  the  mould  covering  the  furface  of  the  earth, . 
in  which  vegetables  grow.  It  ferves  as  a  fupport  for, 
vegetables,  and  as  a  refervoir  for  receiving  and  commu¬ 
nicating  their  nourifhment. 

Soils  are  commonly  double  or  triple  compounds  of  the 
feveral  reputed  primitive  earths,  except  the  barytic. 

The  magnefian  likewife  fparingly  occurs.  The  more 
fertile  foils  afford  alfo  a  fmall  proportion  of  coally  fub- 
ftance  ariilng  from  putrefaction,  and  fome  traces  of  ma¬ 
rine  acid  and  gypfum.  The  vulgar  divifion  into  clay, 
chalk,  fand,  and  gravel,  is  well  underftood.  Loam  de¬ 
notes  any  foil  moderately  adhefive ;  and,  according  to 
the  ingredient  that  predominates,  it  receives  the  epithets 
of  clayey,  chalky,  fandy,  or  gravelly.  The  intimate 
mixture  of  clay  with  the  oxydes  of  iron  is  called  till \ 
and  is  of  a  hard  confidence  and  a  dark  red di fir  colour. 

Soils  are  found  by  analyfis  to  contain  their  earthy  ingre¬ 
dients  in  very  different  proportions.  According  to  M. 

Giobert,  fertile  mould  in  the  vicinity  of  Turin,  where 
the  fall  of  rain  amounts  yearly  to- 40  inches,  affords  for 
each  100  parts,  from  77  to  79  of  filex,  from  8  to  14  of 
argill,  and  from  5  to  12.  of  calx  5  befides  about  one-half 
of  carbonic  matter,  and  nearly  an  equal  weight  of  gas,, 
partly  carbonic  and  partly  hydrocarbonic.  The  fame 
experimenter  reprefen ts^ the  compofition  of  barren  foils 
in  fimilar  fituations  to  be  from  4210  88  per.  cent,  of  fi¬ 
lex  ^ 
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(A)  It  was  at  this  place,  in  the  year  1772,  that  Mr  Eginton  invented  an  expeditious  method  of  copying.pic-.- 
tees  in  oil  3  but  we  do  not  know  how  far  this  method  has  fucceeded, . 
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lex,  from  20  to  30  of  argill,  and  from  4  to  20  of  calx, 
The  celebrated  Bergman  found  rich  foils  in  the  valleys 
of  Sweden,  where  the  annual  quantity  of  rain  is  24 
-  inches,  to  contain,  for  each  100  parts,  36  of  filiceous 
fand,  14  of  argill,  and  30  of  calx.  In  the  climate  of 
Paris,  where  the  average  fall  of  rain  is  20  inches,  fertile 
mixtures,  according  to  1VL  Tillet,  vary  from  46  to  52 
per  cent,  of  filex,  and  from  II  to  17  of  argill,  with  37 
of  calx.  Hence  it  appears  that  in  dry  countries  rich 
earths  are  of  a  clofer  texture,  and  contain  more  of  the 
calcareous  ingredient,  with  lefs  of  the  filiceous.  Mr 
Arthur  Young  has  difcovered,  that  the  value  of  fertile 
lands  is  nearly  proportioned  to  the  quantities  of  gas 
which  equal  weights  of  their  foil  afford  by  diftillation. 
See  Agriculture  Index. 

SOISSONS,  an  ancient,  large,  and  conliderable  city 
of  France,  in  the  department  of  Aifne  and  late  province 
of  Soiffonnois.  It  was  the  capital  of  a  kingdom  of  the 
fame  name,  under  the  firft  race  of  the  French  monarchs. 
It  contains  about  12,000  inhabitants,  and  is  a  biftiop’s 
fee.  The  environs  are  charming,  but  the  ftreets  are 
narrow,  and  the  houfes  ill-built.  The  fine  cathedral  has 
one  of  the  mod  confiderable  chapters  in  the  kingdom  •, 
and  the  bilhop,  when  the  archbifiiop  of  Rheims  was  ab- 
fent,  had  a  right  to  crown  the  king.  The  caftlc,  though 
ancient,  is  not  that  in  which  the  kings  of  the  firft  race 
refided.  Soiffons  is  feated  in  a  very  pleafant  and  fertile 
valley,  on  the  river  Aifne,  30  miles  weft  by  north  of 
Rheims,  and  60  north-eaft  of  Paris.  E.  Long.  3.  24. 
.N.  Lat.  49.  23. 

SOKE,  or  Sok.  See  Socage. 

SOKEMANS.  See  Soc  and  Socage. 

SOL,  in  Mujic ,  the  fifth  note  of  the  gamut,  ut,  re, 
tni7fa,fol ,  la.  See  Gamut. 

Sol,  or  Sou,  a  French  coin  made  up  of  copper  mixed 
with  a  little  filver,  and  is  worth  upwards  of  an  Englifti' 
halfpenny,  or  the  23d  part  of  an  Englifti  (hilling.  The 
fol  when  firft  ftruck  was  equal  in  value  to  1 2  deniers 
Tournois,  whence  it  was  alfo  called  dou%ain ,  a  name  it 
ftill  retains,  though  its  ancient  value  be  changed  3  the 
fol  having  been  fince  augmented  by  three  deniers,  and 
ftruck  with  a  puncheon  of  a  fleur-de-lis,  to  make  it  cur¬ 
rent  for  35  deniers.  Soon  after  the  old  fols  were  coined 
over  again,  and  both  old  and  new  were  indifferently 
made  current  for  15  deniers.  In  1709,  the  value  of 
the  fame  fols  was  raifed  to  18  deniers.  Towards  the 
latter  end  of  the  reign  of  Louis  XIV.  the  fol  of  1 8  de¬ 
niers  was  again  lowered  to  15  3  and  by  the  late  king  it 
was  reduced  to  the  original  value  of  12.  What  it  is  at 
prefent  pofterity  may  perhaps  difcover. 

The  Dutch  have  alfo  twro  kinds  of  fols  :  the  one  of 
filver,  called  fols  de  gros ,  and  likewife  fchelling ;  the 
•other  of  copper,  called  alfo  the  Jiuyver . 

Sol,  the  Sun ,  in  AJlronomy ,  Afrology ,  &.c.  See 
Astronomy,  pnfftm. 

Sol,  in  Chernifry,  is  gold  3  thus  called  from  an  opi¬ 
nion  that  this  metal  is  in  a  particular  manner  under  the 
influence  of  the  fun. 

Sol,  in  Heraldry ,  denotes  Or,  the  golden  colour  in 
the  arms  of  fovereign  princes. 

SOLAEUS,  or  Soleus,  in  Anatomy,  one  of  the  ex- 
tenfor  mufcles  of  the  foot,  rifing  from  the  upper  and 
hinder  parts  of  the  tibia  and  fibula. 

|  SOLAN-goose.  See  Pelicanus,  Ornithology 
Index. 
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SOLANDRA,  a  genus  of  plants  belonging  to  the  Solar  dra 
clafs  of  monadelphia,  and  to  the  order  of  polyandria  3 
and  in  the  natural  fyftem  arranged  under  the  38th  or*  , 
der,  Tricoccece.  See  Botany  Index. 

SOLAN UM,  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants  3  and  in  the  na¬ 
tural  method  ranking  under  the  28th  order,  Luridce. 

See  Botany  Index. 

SOLAR,  fomething  belonging  to  the  Sun. 

SOLAR-Spots.  See  ASTRONOMY  Index. 

SOLDAN.  See  Sultan. 

SOLDANELLA,  a  genus  of  plants  belonging  to 
the  clafs  of  pentandria,  and  order  of  monogynia  3  and  in 
the  natural  fyftem  arranged  under  the  2ift  order,  Precice. 

See  Botany  Index . 

SOLDER,  Sodder,  or  Soder,  a  metallic  or  mineral 
compofition  ufed  in  foldering  or  joining  together  other 
metals. 

Solders  are  made  of  gold,  filver,  copper,  tin,  bifmuth, 
and  lead  3  ufually  obferving,  that  in  the  compofition 
there  be  feme  of  the  metal  that  is  to  be  feldered  mixed 
with  feme  higher  and  finer  metals.  Goldfmiths  ufually 
make  four  kinds  of  folder,  viz.  folder  of  eight,  where 
to  feven  parts  of  filver  there  is  one  of  brafs  or  copper  3^ 
folder  of  fix,  where  only  a  fixth  part  is  copper  3  folder 
of  four,  and  folder  of  three.  It  is  the  mixture  of  cop¬ 
per  in  the  folder  that  makes  raifed  plate  come  always 
cheaper  than  flat. 

As  mixtures  of  gold  with  a  little  copper  are  found 
to  melt  wdth  lefs  heat  than  pure  gold  itfelf,  thefe  mix¬ 
tures  ferve  as  folders  for  gold  :  two  pieces  of  fine  gold 
are  feldered  by  gold  that  has  a  fmall  admixture  of  cop¬ 
per  3  and  gold  alloyed  with  copper  is  feldered  by  fuch 
as  is  alloyed  with  more  copper  :  the  woikmen  add  a 
little  filver  as  well  as  copper,  and  vary  the  proportions 
of  the  two  to  one  another,  fo  as  to  make  the  colour  of 
the  folder  correfpond  as  nearly  as  may  be  to  that  of  the 
piece.  A  mixture  of  gold  and  copper  is  alfo  a  folder 
for  fine  copper  as  well  as  for  fine  gold.  Gold  being 
particularly  d?fpofed  to  Unite  with  iron,  proves  an  ex-* 
cellent  folder  for  the  finer  kinds  of  iron  and  fteel  inftru- 
ments. 

The  folder  ufed  by  plumbers  is  made  of  two  pounds 
of  lead  to  one  of  block-tin.  Its  goodnefs  is  tried  by 
melting  it,  and  pouring  the  bignefs  of  a  crown-piece  on 
a  table  3  for,  if  good,  there  ^vill  arife  little  bright  finning 
ftars  therein.  The  folder  for  copper  is  made  like  that 
of  the  plumbers  3  only  with  copper  and  tin  3  and  for 
very  nice  works,  inftead  of  tin,  they  fometimes  ufe  a 
quantity  of  filver.  Solder  for  tin  is  made  of  two- thirds 
of  tin  and  one  of  lead,  or  of  equal  parts  of  each  3  but 
where  the  work  is  any  thing  delicate,  as  in  organ-pipes, 
where  the  jun&ure  is  fcarce  difcerr.ible,  it  is  made  of 
one  part  of  bifmuth  and  three  parts  of  pewter.  The 
pewterers  ufe  a  kind  of  folder  made  with  two  parts  of 
tin  and  one  of  bifmuth  3  this  compofition  melts  with  the 
leaft  heat  of  any  of  the  folders. 

Silver  folder  is  that  which  is  made  of  two  parts  of 
filver  and  one  of  brafs,  and  ufed  in  foldering  thofe  me¬ 
tals.  Spelter  folder  is  made  of  one  part  of  brafs  and 
tw’o  of  fpelter  or  zinc,  and  is  ufed  by  the  braziers  and 
copperfmiths  for  foldering  brafs,  copper,  and  iron.  This 
folder  is  improved  by  adding  to  each  ounce  of  it  one 
pennyweight  of  filver  3  but  as  it  decs  not  melt  without 
a  confiderable  degree  of  heat,  it  cannot  be  ufed  when 
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'Solder  it  is  inconvenient  to  heat  the  work  red-hot  \  In  which 
cafe  copper  and  brafs  are  loldered  with  filver. 

Though  fpelter  {older  be  much  cheaper  than  filver- 
folder,  yet  workmen  in  many  cafes  prefer  the  latter. 
And  Mr  Boyle  informs  us,  that  he  has  found  it  to  run 
with  l'o  moderate  a  heat,  as  not  much  to  endanger  the 
melting  of  the  delicate  parts  of  the  work  to  be  foldered ) 
and  if  well  made,  this  filver  folder  will  lie  even  upon  the 
ordinary  kind  itfelf)  and  fo  fill  up  thofe  little  cavities 
that  may  chance  to  be  left  in  the  firft  operation,  which 
is  not  eafily^dene  without  a  folder  more  eafily  fufible 
than  the  firft  made  ufe  of.  As  to  iron,  it  is  fufficient 
that  it  be  heated  to  a  white  heat,  and  the  two  extremities, 
in  this  (fate,  he  hammered  together  \  by  which  means 
they  become  incorporated  one  with  the  other. 

SOLDERING,  the  joining  and  faftening  together  of 
two  pieces  of  the  fame  metal,  or  of  two  different  metals, 
by  the  fufion  and  application  of  fome  metallic  compofi- 
lion  on  the  extremities  of  the  metals  to  be  joined. 

To  folder  upon  filver,  brsifs,  or  iron  :  Take  filver,  five 
pennyweights ;  brafs,  four  pennyweights :  melt  them  to¬ 
gether  for  loft  Older,  which  runs  fooneff.  Take  filver, 
five  pennyweights  )  copper,  three  pennyweights :  melt 
them  together  for  hard  folder.  Beat  the  folder  thin, 
and  lay  it  on  the  place  to  be  foldered,  which  mud  be 
firft  fitted  and  bound  together  with  wire  as  occafion  re¬ 
quires)  then  take  borax  in  powder,  and  temper  it  like 
pap,  and  lay  it  upon  the  folder,  letting  it  dry  5  then 
cover  it  with  live  coafa,  and  blow,  and  it  will  run  im¬ 
mediately  )  take  it  prefently  out  of  the  fire,  and  it  is 
done.  It  is  to  be  obferved,  that  if  any  thing  is  to  be 
foldered  in  two  places,  which  cannot  well  be  done  at  one 
time,  you  muff  firff  folder  with  the  harder  folder,  and 
then  with  the  foft )  for  if  it  be  find  done  with  the  foft, 
it  will  unfolder  again  before  the  other  is  fafiened.  Let 
it  be  obferved,  that  if  you  would  not  have  your  folder 
run  about  the  piece  that  is  to  be  foldered,  you  muff  rub 
fuch  places  over  with  chalk. — In  the  foldering  either  of 
gold,  filver,  copper,  or  either  of  the  metals  above  men¬ 
tioned,  there  is  generally  ufed  borax  in  powder,  and 
fbmetiines  rofin.  As  to  iron,  it  is  fufneient  that  it  be 
heated  red-hot,  and  the  two  extremities  thus  hammered 
together,  by  which  means  they  will  become  incorporated 
with  each  other.  For  the  finer  kinds  of  iron  and  fteel 
inffruments,  however,  gold  proves  an  excellent  folder. 
This  metal  will  difiblve  twice  or  thrice  its  weight  of 
iron  in  a  degree  of  heat  very  far  lefs  than  that  in  which 
iron  itfelf  melts  )  hence  if  a  fmall  plate  of  gold  is  wrap¬ 
ped  round  the  parts  to  be  joined,  and  afterwards  melted 
by  a  blow- pipe,  it  ftrongly  unites  the  pieces  together 
without  any  injury  to  the  inffrument,  however  delicate. 

SOLDIER,  a  military  man  lifted  to  ferve  a  prince 
or  ftate  in  confideration  of  a  certain  daily  /pay. 

SoLTHEh'-Cf'ab.  See  Cancer,  Entomology  Index . 
Frejh  Water  Soldieb .  See  Stratiotes,  Botany 
Index, 

SOLE,  in  the  manege,  a  fort  of  horn  under  a  horfe’s 
foot,  which  is  much  more  tender  than  the  other  horn  that 
encompafies  the  foot,  and  by  reafon  of  its  hardnefs  is  pro¬ 
perly  called  the  horn  or  hoof. 

Sole.  See  Pleuronectes,  Ichthyology  Index. 

SO  LE  A.  See  Sandal  and  Shoe. 

SOLECISM,  in  Grammar ,  a  falfe  manner  of  {peak¬ 
ing,  contrary  to  the  rul  s  of  grammar,  either  in  refpeft 
®f  declenfion,  conjugation,  or  fyn tax. —The  word  is 
You  XIX,  Part  II, 


Greek,  derived  from  the  Soli,  a  people  of 

Attica,  who  being  tranfplanted  to  Cilicia,  loft  the  pu¬ 
rity  of  their  ancient  tongue,  and  became  ridiculous 
to  the  Athenians  for  the  improprieties  into  which  they 
fell. 

SOLEMN,  fometliing  performed  with  much  pomp, 
ceremony,  and  expence.  Thus  we  fay,  folemn  feafts, 
folemn  funerals,  folemn  games,  &c>— -Inla w,  folemn  fig- 
nifies  fomething  authentic,  or  what  is  clothed  in  all  its 
formalities. 

SOLEN,  Razqr-sheatil  or  Knife-handle  Shell ;  a 
genus  belonging  to  the  clafs  of  vermes ,  and  order  of 
tejiacea .  See  Conchology  Index . 

SOLEURE,  a  canton  of  Swifferland,  which  holds 
the  nth  rank  in  the  Helvetic  confederacy,  into  which 
it  was  admitted  in  the  year  1481.  It  ftretches  partly 
through  the  plain,  and  partly  along  the  chains  of  the 
Jura,  and  contains  about  50,000  inhabitants.  It  is  35 
miles  in  length  from  north  to  fouth,  and  35  in  breadth 
from  eaft  to  weft.  The  foil  for  the  moft  part  is  exceed¬ 
ingly  fertile  in  corn  )  and  the  diftri£ls  within  the  Jura 
abound  in  excellent  paftures.  The  trade  both  of  the 
town  and  canton  is  of  little  value,  although  they  are 
very  commodioufly  fituated  for  an  extenfive  commerce. 
It  is  divided  into  1 1  bailiwicks,  the  inhabitants  of  which 
are  all  Roman  Catholics  except  thofe  of  the  bailiwick  of 
Buckegberg,  who  profefs  the  reformed  religion.  The 
foveieign  power  refides  in  the  great  council,  which, 
comprifing  the  fenaie  or  little  council  of  36,  confifts  of 
102  members,  chofen  by  the  fenate  in  equal  proportions 
from  the  1  x  tribes  or  companies  into  which  the  ancient 
burghers  are  distributed  )  and,  owing  to  the  diftindtion 
between  the  ancient  and  the  new  burghers  (the  former 
confiffing  of  only  85  families)  the  government  was  for¬ 
merly  a  complete  ariftocracy. 

Soleure,  an  ancient  and  extremely  neat  town  of 
Swifferland,  capital  of  the  canton  of  the  fame  name.  It 
contains  about  4000  inhabitants,  and  is  pleafantly  feat- 
ed  on  the  Aar,y  which  here  expands  into  a  noble  river. 
Among  the  moft  remarkable  objects  of  curiofity  in  this 
town  is  the  new  church  of  St  Urs,  which  was  begun 
in  1762  and  finifiied  in  \  772.  It  is  a  noble  edifice  of 
a  whitifh  grey  rtone,  drawn  from  the  neighbouring  quar¬ 
ries,  which  admits  a  polifh,  and  is  a  fpecies  of  rude  mar¬ 
ble.  The  lower  part  of  the  building  is  of  the  Corin¬ 
thian,  the  upper  of  the  Compofite  order.  The  facade, 
which  confifts  of  a  portico,  furmounted  by  an  elegant 
tower,  prefents  itfelf  finely  at  the  extremity  of  the  prin¬ 
cipal  ftreet.  It  coil  at  leaft  8o,oool.  a  confiderahJe 
fum  for  fuch  a  fmall  republic,  whofe  revenue  fcarcely 
exceeds  1  2,oool.  a-year.  Soleure  is  furrounded  by  re¬ 
gular  ftone  fortifications,  and  iSi 20  miles  north-north-eaft 
of  Bern,  27  fouth-fouth-weft  of  Bafle,  and  45  weft  of 
Zurich.  E.  Long.  7.  20.  N.  Lat.  47.  15. 

SOLFAING,  in  Mufic ,  the  naming  or  pronouncing 
the  feveral  notes  of  a  fong  by  the  fyllabies  ut ,  re,  mi,  fa, 
fol,  &c.  in  learning  to  fing  it. 

Of  the  feven  notes  in  the  French  fcale  ut,  re,  ml,  fa, 
fol \  la,Ji,  only  four  are  ufed  among  us  in  finging,  as 
mi,  fa,  fol,  la  :  their  office  is  principally,  I11  finging, 
that  by  applying  them  to  every  note  of  the  fcale,  it  may 
not  only  be  pronounced  with  more  eafe,  but  chiefiy 
that  by  them  the  tones  and  femitones  of  the  natural 
fcale  may  be  better  marked  out  and  diftinguilhed.  This 
defign  is  obtained  by  the  four  fvllables^/h.^/,  \la,  mi. 
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Solfaing,  Thus  from  fa  to  fol  is  a  tone,  alfo  from  fol  to  la,  and 
Soil  ate rra.^  frorn  ja  tQ  mj^  wHhout  difiinguiffiing  the  greater  or  lefs 
tone  \  but  from  la  to  fa ,  alfo  from  mi  to  fa,  is  only  a 
femitone.  If  then  thefe  be  applied  in  this  order,  fa,  fol, 
la,  fa,  fol,  la,  mi,  fa,  &c.  they  exprefs  the  natural  feries 
from  C  j  and  if  that  be  repeated  to  a  fecund  or  third 
o6tave,  we  fee  by  them  how  to  exprefs  all  the  different 
orders  of  tones  and  femitones  in  the  diatonic  fcale  5  and 
{fill  above  mi  will  Hand,  fa,  fol,  la,  and  below  it  the  fame 
inverted  la,  fol,  fa,  and  one  mi  is  always  diftant  from 
another  an  o£tave  ;  which  cannot  be  faid  of  any  of  the 
reft,  becaufe  after  mi  afcending  come  always  fa,  fol,  la, 
which  are  repeated  invertedly  defending. 

To  conceive  the  ufe  of  this,  it  is  to  be  remembered, 
that  the  firfi  thing  in  learning  to  fing,  is  to  make  one 
raife  a  fcale  of  notes  by  tones  and  femitones  to  an  oc¬ 
tave,  and  defcend  again  by  the  fame  5  and  then  to  rife 
and  fall  by  greater  intervals  at  a  leap,  as  thirds  and 
fourths,  &c.  and  to  do  all  this  by  beginning  at  notes  of 
different  pitch.  Then  thofe  notes  are  reprefented  by 
lines  and  fpaces,  to  which  thefe  fyllables  are  applied, 
and  the  learners  taught  to  name  each  line  and  fpace 
thereby,  which  makes  what  we  call  folfaing  ;  the  ufe 
whereof  is,  that  while  they  are  learning  to  tune  the  de¬ 
grees  and  intervals  of  found  expreffed  by  notes  on  a  line 
or  fpace,  or  learning  a  fong  to  which  no  words  are  ap¬ 
plied,  they  may  not  only  do  it  the  better  by  means  of 
articulate  founds,  but  chiefly  that  by  knowing  the 
degrees  and  intervals  expreffed  by  thofe  fyllables,  they 
may  more  readily  know  the  places  of  the  femitones,  and 
the  true  diftance  of  the  notes.  See  the  article  Sing¬ 
ing. 

SOLFATERRA,  a  mountain  of  Italy  in  the  king¬ 
dom  of  Naples,  and  Terra  di  Lavoro.  This  mountain 
appears  evidently  to  have  been  a  volcano  in  ancient 
times  *,  and  the  foil  is  yet  fo  hot,  that  the  workmen  em¬ 
ployed  there  in  making  alum  need  nothing  elfe  befides 
the  heat  of  the  ground  for  evaporating  their  liquids. 
Of  this  mountain  we  have  the  following  account  by  Sir 
William  Hamilton.  “  Near  Aftruni  (another  moun¬ 
tain,  formerly  a  volcano  likewife)  iifes  the  Solfaterra, 
which  not  only  retains  its  cone  and  crater,  but  much 
of  its  former  heat.  In  the  plain  within  the  crater, 
fmoke  iffues  from  many  parts,  as  alfo  from  its  Tides  : 
here,  by  means  of  Hones  and  tiles  heaped  over  the  cre¬ 
vices,  through  which  the  fmoke  paffes,  they  colle£l  in 
an  auk  ward  manner  wffiat  they  call  fale  armoniaco ; 
and  from  the  fand  of  the  plain  they  extra6l  fulphur  and 
alum.  This  fpot,  well  attended  to,  might  certainly 
pxoduce  a  good  revenue,  whereas  I  doubt  if  they  have 
hitherto  ever  cleared  200I.  a-year  by  it.  The  hollow 
found  produced  by  throwing  a  heavy  Hone  on  the  plain 
of  the  crater  of  the  Solfaterra,  feems  to  indicate  that  it 
is  fupported  by  a  fort  of  arched  natural  vault  ;  and  one 
is  induced  to  think  that  there  is  a  pool  of  water  be¬ 
neath  this  vault  (which  boils  by  the  heat  of  a  fubter- 
raneous  fire  hill  deeper),  by  the  very  moifl  Hearn  that 
iffues  from  the  cracks  in  the  plain  of  the  Solfaterra, 


which,  like  that  of  boiling  water,  runs  off  a  fword  or  Solfaterra 
knife,  prefented  to  it,  in  great  drops.  On  the  outfide,  II. 
and  at  the  foot  of  the  cone  of  the  Solfaterra,  towards  So*i(** 

the  lake  of  Agnano,  water  ruihes  out  of  the  rocks  fo 
hot  as  to  raife  the  quickfilver  in  Fahrenheit’s  thermo¬ 
meter  to  the  degree  of  boiling  water  (a)  ;  a  fa 61  of 
which  I  was  myfelf  an  eye-witnefs.  This  place,  well 
worthy  the  obfervation  of  the  curious,  has  been  taken 
little  notice  of  *,  it  is  called  the  Pifciarelli.  The  com¬ 
mon  people  of  Naples  have  great  faith  in  the  efficacy  of 
this  water  j  and  make  much  of  it  in  all  cutaneous  dis¬ 
orders,  as  well  as  for  another  diforder  that  prevails  here. 

It  feems  to  be  impregnated  chiefly  with  fulphur  and 
alum.  When  you  approach  your  ear  to  the  rocks  of 
the  Pifciarelli,  from  whence  this  water  ouzes,  you  hear 
a  horrid  boiling  noife,  which  feems  to  proceed  from 
the  huge  cauldron  that  may  be  fuppofed  to  be  under 
the  plain  of  the  Solfaterra.  On  the  other  fide  of  the 
Solfaterra,  next  the  fea,  there  is  a  rock  which  has  com¬ 
municated  with  the  fea,  till  part  of  it  was  cut  away  to 
make  the  road  to  Puzzole  $  this  was  undoubtedly  a  con- 
fiderable  lava,  that  ran  from  the  Solfaterra  when  it  was 
an  a6live  volcano.  Under  this  rock  of  lava,  which  is 
more  than  70  feet  high,  there  is  a  ftratum  of  pumice 
and  allies.  This  ancient  lava  is  about  a  quarter  of  a 
mile  broad  *,  you  meet  with  it  abruptly  before  you  come 
in  fight  of  Puzzole,  and  it  finilhes  as  abruptly  within 
about  100  paces  of  the  town.  The  ancient  name  of 
the  Solfaterra  was  Forum  Vulcani ;  a  ftrong  proof  of  its 
origin  from  fubterraneous  fire.  The  degree  of  heat 
that  the  Solfaterra  has  preferved  for  fo  many  ages, 
feems  to  have  calcined  the  ffones  upon  its  cone  and  in 
its  crater,  as  they  are  very  white  and  crumble  eafily  in 
the  hotteH  parts. 

SOLICITOR,  a  perfon  employed  to  take  care  of 
and  manage  fuits  depending  in  the  courts  of  law  or 
equity.  Solicitors  are  within  the  ffatute  to  be  fworn, 
and  admitted  by  the  judges,  before  they  are  allowed 
to  praftife  in  our  courts,  in  like  manner  as  attorneys. 

There  is  alfo  a  great  officer  of  the  law,  next  to  the 
attorney-general,  who  is  ftyled  the  king’s  folicitor-ge- 
neral  *,  who  holds  his  office  by  patent  during  the  king’s 
pleafure,  has  the  care  and  concern  of  managing  the 
king’s  affairs,  and  has  fees  for  pleading,  befides  other 
fees  arifing  by  patents,  &c.  He  attends  on  the  privy- 
council  *,  and  the  attorney-general  and  he  wTere  anciently 
reckoned  among  the  officers  of  the  exchequer  5  they 
have  their  audience,  and  come  within  the  bar  in  all 
other  courts. 

SOLID,  in  Philofophy ,  a  body  whofe  parts  are  fo 
firmly  conne6led  together,  as  not  eafily  to  give  way  or 
flip  from  each  other  ,  in  which  fenfe  folid  Hands  oppofed 
to  fluid. 

Geometricians  define  a  folid  to  be  the  third  fpeciee 
of  magnitude,  or  that  which  has  three  dimenfions,  viz. 
length,  breadth,  and  thicknefs  or  depth. 

Solids  are  commonly  divided  into  regular  and  irregu¬ 
lar.  The  regular  folids  are  thofe  terminated  by  regular 

and 


(a)  “  I  have  remarked,  that  after  a  great  fall  of  rain,  the  degree  of  heat  in  this  water  is  much  lefs ; 
which  will  account  for  what  Padre  Torre  fays  (in  his  book,  intitled  Hifloire  et  Phenomenes  du  Vefluve),  that 
when  he  tried  it  in  company  with  Monfieur  de  la  Condamine,  the  degree  of  heat,  upon  Reaumur’s  thermo 
meter,  was  68°. 
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and  equal  planes,  and  are  only  fire  In  number,  viz.  the 
tetrahedron,  which  confifts  of  four  equal  triangles  ;  the 
cube  or  hexahedron,  of  fix  equal  fquares  j  the  octahe¬ 
dron  of  eight  equal  triangles  5  the  dodecahedron,  ot 
twelve ;  and  the  icofihedron,  of  twenty  equal  triangles. 

The  irregular  folids  are  almoft  infinite,  comprehend¬ 
ing  all  fuch  as  do  not  come  under  the  definition  of  re¬ 
gular  folids-,  as  the  fphere,  cylinder,  cone,  parallelogram, 
prifm,  parallelopiped,  &c. 

Solids,  in  Anatomy ,  are  the  bones,  ligaments,  mem¬ 
branes,  ltiufcles,  nerves  and  veifels,  &.c. 

The  folid  parts  of  the  body,  though  equally  compo- 
fed  of  veffels,  are  different  with  regard  to  their  confift- 
ence  -,  fome  being  hard  and  others  foft.  1  he  hard,  as 
the  bones  and  cartilages,  give  firmnefs  and  attitude  to 
the  body,  and  fuftain  the  other  parts  :  the  foft  parts, 
either  alone  or  together  with  the  hard,  ferve  to  execute 
the  animal  funftions.  See  Anatomy. 

SOLID  AGO,  a  genus  of  plants  belonging  to  the 
clafs  of  fungenefta ,  and  to  the  order  of  polygamic  fuper. 
flua ;  and  in  the  natural  fyftem  ranging  under  the  49th 
order,  Compoftta.  See  Botany  Index. 

SOLIDITY,  that  property  of  matter,  or  body,  by 
which  it  excludes  all  other  bodies  from  the  place  which 
itfelf  poffeffes  -,  and  as  it  would  be  abfurd  to  fuppofe 
that  two  bodies  could  poflefs  one  and  the  fame  place  at 
the  fame  time,  it  follows,  that  the  fofteft  bodies  are 
equally  folid  with  the  hardeft.  See  Metaphysics, 

N°  44.  17a,  &c.  „  ,  ,  , 

Among  geometricians,  the  folidity  of  a  body  denotes 
the  quantity  or  fpace  contained  in  it,  and  is  called  alio 
its  folid  content. 

The  folidity  of  a  cube,  prifm,  cylinder,  or  parallelo¬ 
piped,  is  had  by  multiplying  its  bafis  into  its  height. 
The  folidity  of  a  pyramid  or.  cone  is  had  by  mul¬ 
tiplying  either  the  whole  bafe  into  a  third  part  of  the 
height,  or  the  whole  height  into  a  third  part  of  the 

SOLILOQUY,  a  reafoning  or  difeourfe  which  a 
man  holds  with  himfelf;  or,  more  properly,  according 
to  Papias,  it  is  a  difeourfe  by  way  of  anfwer  to  a  quel- 
tion  that  a  man  propofes  to  hiigfelf. 

Soliloquies  are  become  very  common  on  the  modern 
fcage  5  yet  nothing  can  be  more  inartificial,  or  move  un¬ 
natural,  than  an  ador’s.  making  long  fpeeches  to  him- 
felf,  to  convey  his  intentions  to  the  audience.  Wheie 
fuch  difeoveries  are  neceffary  to  be  made,  the  poets 
fhould  rather  take  care  to  give  the  dramatic  perfons 
fuch  confidants  as  may  necelTarily  fhare  their  inmoft 
thoughts  ;  by  which  means  they  will  be  .more  naturally 
conveyed  to  the  audience  5  yet  even  this  is  a  (hi ft  which 
an  accurate  poet  would  not  have  occafion  for.  Ine 
following  lines  of  the  duke. of  Buckingham  concerning 
the  ufe  and  abufe  of  foliloquies  deferve  attention  . 

Soliloquies  had  need  be  very  few, 

Extremely  (hort,  and  fpoke  in  paffion  too. 

Our  lovers  talking  to  themfelves,  for  want 

Of  others,  make  the  pit  their  confidant  : 

Nor  is  the  matter  mended  yet,  if  thus 

They  truft  a  friend,  only  to  tell  it  us. 

SOLIMAN  IT.  emperor  of  the  Turks,  furnatned 
the  Magnificent,  w*as  the  only  fon  of  Selim  I.  whom  he 
fucceeded  in  1  q2o.  He  was  educated  in  a  manner  ve¬ 
ry  different  from  the  Ottoman  princes  in  general )  for  he 
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was  inftru&ed  in  the  maxims  of  politics  aiid  the  fecrets  Soiiman 
06  government.  He  began  his  reign  by  reftoring  .thofe  gohs< 
perfons  their  pofieflions  wrhom  his  father  had  unjuftly  1  ■  — y—« . 
plundered.  He  re-eftablilhed  the  authority  of  the  tri¬ 
bunals,  which  was  almoft  annihilated,  and  bellowed  the 
government  of  provinces  upon  none  but  perfons  of 
wealth  and  probity  :  “  I  would  have  my  viceroys  (he 
ufed  to  fay)  refemble  thofe  rivers  that  fertilize  the  fields 
through  which  they  pafs,  not  thofe  torrents  which  iweep 
every  thing  before  them.” 

After  concluding  a  truce  with  Ifmael  Sophy  of  Per- 
fia,  and  fubduing  Gozeli  Bey,  who  had  raifed  a  rebel¬ 
lion  in  Syria,  he  turned  his  arms  again!!  Europe.  Bel¬ 
grade  was  taken  in  1521,  and  Rhodes  fell  into  his 
hands  the  year  following,  after  an  obftinate  and  enthu- 
fiaftic  defence.  In  1526  he  defeated  and  flew  the  king 
of  Hungary  in  the  famous  battle  of  Mohatz.  Three 
years  after  he  conquered  Buda,  and  immediately  laid . 
liege  to  Vienna  itfelf.  But  after  continuing  20  days 
before  that  city,  and  affaulting  it  20  times,  he  w7as  obli¬ 
ged  to  retreat  with  the  lofs  of  8o,oco  men.  Some  time 
after  he  was  defeated  by  the  Perfians,  and  difappointed 
in  his  hopes  of  taking  Malta.  He  fucceeded,  however, 
in  difpoffe fling  the  Genoefe  of  Chio,  an  ifland  which  had 
belonged  to  that  republic  for  more  than  200  years. 

He  died  at  the  age  of  76,  while  he  was  befieging  Si- 
geth,  a  town  in  Hungary,  on  the  30th  Auguft  1366. 

He  was  a  prince  of  the  ftrideft  probity,  a  lover  of 
juftice,  and  vigorous  in  the  execution  of  it  *,  but  he  tar- 
nifhed  all  his  glory  by  the  cruelty  of  his  difpofition. 

After  the  battle  of  Mohatz  he  ordered  1500  prifoners, 
moft  of  them  gentlemen,  to  be  ranged  in  a  circle,  and 
beheaded  in  prefence  of  his  whole  army. 

Soiiman  thought  nothing  impoflible  which  he  com¬ 
manded  :  A  general  having  received  orders  to  throw  a 
bridge  over  the  Drave,  wrote  him,  that  it  was  imp.of- 
fible.  The  fultan  fent  him  a  long  band  of  linen  with 
thefe  words  written  on  it  :  “  The  emperor  Soiiman, 

thy  mafter,  orders  thee  to  build  a  bridge  over  the  Drave 
in  fpite  of  the  difficulties  thou  mayeft  meet  with.  He 
informs  thee  at  the  fame  time,  that  if  the  bridge.be  not 
finilhed  upon  his  arrival,  he  will  hang  thee  with  the 
very  linen  which  informs  thee  of  his  will.” 

SOLIPUGA,  or  Solifuga,  in  Natural  Hi/lory ,  the 
name  given  by  the  Romans  to  a  fmall  venomous  infed 
of  the  fpider-kind,  called  by  the  Greeks  hekocentros ; 
both  words  fignifying  an  animal  which  flings  moft  in 
the  country  and  feafons  where  the  fun  is  moft  hot. 

Solinus  makes  this  creature  peculiar  to  Sardinia ;  but 
this  is  contrary  to  all  the  accounts  given  us  by  the  an¬ 
cients.  It  is  common  in  Africa  and  fome  parts  of  Eu¬ 
rope.  Almoft  all  the  hot  countries  produce  this  veno¬ 
mous  little  creature.  It  lies  under  the  fand  to  feize 
other  infers  as  they  go  by  5  and  if  it  meet  with  any 
uncovered  part  of  a  man,  produces  a  wound  which 
proves  very  painful ;  it  is  faid  that  the  bite  is  ahfolutely 
mortal,  but  probably  this  is  not  true.  Solinus  writes 
the  word  folifvga ,  and  fo  do  many  others,  erroneouily 
deriving  the  name  from  the  notion  that  this  animal  flics 
from  the  fun’s  rays,  and  buries  itfelf  in  the  fand. 

SOLIS,  Antonio  de,  an  ingenious  Spanifh  writer, 
of  an  ancient  and  illuftrious  family,  born  at  Piacenza 
an  Old  Caftile,  in  1610.  He  w7as  intended  for  the 
law  \  but  his  inclination  toward  poetry  prevailed,  and 
he  cultivated  it  with  great  fuccefs.  Philip  IV.  of  Spain 
2  N  2  made 
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fnade  nitri  cite  of  Ills  fecretaries  ;  uv^rtLli 

the  queen-regent  appointed  him  hiftoriographer  of  the 
■»—  Indies,  a  place  of  great  profit  and  honour  :  his  Hibory 
of  the  Conquefl  of  Mexico  fhows  that  (he  could  not 
have  named  a  fitter  perfon.  He  is  better  known  by  this 
l  iftory  at  leaf!:  abroad,  than  by  his  poetry  and  dramatic 
writings,  though  in  thefe  he  was  alfo  diftinguifhed.  He 
turned  prieb  at  57  years  of  age,  and  died  in  1686. 

SOLITARY,  that  which  is  remote  from  the  com¬ 
pany  or  commerce  of  others  of  the  fame  fpecies. 

SOLITARIES,  a  denomination  of  nuns  of  St  Peter 
of  Alcantara,  inftituted  in  1676,  the  defign  of  which 
was  to  imitate  the  fevere  penitent  life  of  that  faint. 
4  hus  they  are  to  keep  a  continual  filence,  never  to 
open  their  mouths  to  a  Granger;  to  employ  their  time 
wholly  in  fpiritual  exercifes,  and  leave  their  tempo¬ 
ral  concerns  to  a  number  of  maids,  who  have  a  particu- 
Jar  fuperior  in  a  feparate  part  of  the  monaftery  :  they 
always  go  bare-footed,  without  fandals  ;  gird  themfelves 
with  a  thick  cord,  and  wear  no  linen. 

.  SOLO,  in  the  Italian  mufic,  is  frequently  ufed  in 
pieces  confiding  of  feveral  parts,  to  mark  thole  that  are 
to  perform  alone  ;  as  fiauto  folo ,  vio/ino  folo.  It  is  alfo 
ufed  for  fonatas  compofed  for  one  violin,  one  German 
flute,  or  other  inbrument,  and  a  bafs ;  thus  we  fay, 
Corelli's  fobs,  Gemini  ant's  folos ,  &c.  When  two  or  three 
parts  play  or  ling  feparately  from  the  grand  chorus, 
they  are  called  a  del foli,  a  tre foli,  &c.  Solo  is  fome- 
tinies  denoted  by  S. 

SOLOMON,  the  fon  of  David  king  of  Ifrael,  re¬ 
nowned  in  Scripture  for  his  wifdom,  riches,  and  magni¬ 
ficent  temple  and  other  buildings.  Towards  the  end 
of  his  life  he  fullied  all  his  former  glory  by  his  apoftacy 
from  God  \  from  which  caufe  vengeance  was  denoun¬ 
ced  againfl  his  houfe  and  nation.  He  died  about  975 
B.  C. 

Solomon's  Sea! ,  a  fpecies  of  Convallaria,  which 
fee,  Botany  Index . 

SOLON,  one  of  the  feven  wife  men  of  Greece,  was 
born  at  Salamis,  of  Athenian  parents,  who  were  de¬ 
fended  from  Codrus.  His  father  leaving  little  patri¬ 
mony,  he  had  recourfe  to  merchandife  for  his  fubfift- 
cnce.  He  had,  however,  a  greater  thirb  after  know¬ 
ledge  and  fame  than  after  riches,  and  made  his  mercan¬ 
tile  voyages  fubfervient  to  the  increafe  of  bis  intellec¬ 
tual  treasures.  He  very  early  cultivated  the  art  of  poe¬ 
try,  and  applied  himfelf  to  the  fludy  of  moral  and  civil 
wifdom.  When  the  Athenians,  tired  out  with  a  long 
and  troublefome  war  with  the  Megarenbans,  for  the  re¬ 
covery  of  the  Hie  of  Salamis,  prohibited  any  one,  under 
pain  of  death,  to  propofe  the  renewal  of  their  claim  to 
that  bland,  Solon  thinking  the  prohibition  difhonourable 
to  the  (late,  and  finding  many  of  the  younger  citizens  de¬ 
mons  to  revive  the  war,  feigned  himfelf  mad,  and  took 
care  to  have  the  report  of  his  infanity  fpread  through  the 
city.  In  the  mean  time  he  compofed  an  elegy  adapted 
to  the  Hate  of  public  affairs,  which  he  committed  to 
memory.  Every  thing  being  thus  prepared,  he  fallied 
forth  into  the  market-place  with  the  kind  of  cap  on  his 
bead  which  was  commonly  worn  by  fick  perfons,  and, 
afeending  the  herald’s  Hand,  he  delivered,  to  a  nume¬ 
rous  crowd,  his  lamentation  for  the  defertion  of  Salamis. 
The  verfes  were  heard  with  general  applaufe  ;  and  Pi- 
ihlratus  feconded  his  advice,  and  urged  the  people  to 
r,euew  the  war.  The  decree  was  immediately  repealed  5 
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and  after  his  death  the  claim  to  Salamis  was  refumed ;  and  the  conduct  of 
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vai  was  committed  to  Solon  and  Pifibratus,  whg, 
by  means  of  a  flratagem,  defeated  the  Megarenfians, 
and  recovered  Salamis. 

His  popularity  was  extended  through  Greece  in  con- 
fcquence  of  a  fuccefsful  alliance  which  he  formed  amoncr 
the  bates  111  defence  of  the  temple  at  Delphos  againb  the 
Cirrbaeans.  .  When  diffenbons  had  aiifen  at  Athens  be¬ 
tween  the  rich  creditors  and  their  poor  debtors,  Solon 
was  cieated  archon,  with  the  united  powers  of  fupreme 
legiflator  and  magibrate.  He  foon  rebored  harmony 
between  the  rich  and  poor:  He  cancelled  the  debts 
winch  had  proved  the  occailon  of  fo  much  oppreflion  5 
and  ordained  that  in  future  no  creditor  Qiould  be  allow¬ 
ed  to  feize  the  body  cf  the  debtor  for  his  fecurity  :  Pie 
made  a  new  diftribution  of  the  people,  inftituted  new 
courts  of  judicature,  and  framed  a  judicious  code  of 
laws,  which  afterwards  became  the  bafis  of  the  laws  of 
the  twelve  tables  in  Rome.  Among  his  criminal  laws 
are  many  wife  and  excellent  regulations  \  but  the  code 
is  neceffarily  defe&ive  with  relpeft  to  thofe  principles 
which  mull  be  derived  from  the  knowledge  of  the  true 
God,  and  of  pure  morality,  as  the  certain  foundations  of 
national  happinefs.  Two  of  them  in  particular  were 
very  exceptionable  j  the  permiffion  of  a  voluntary  exile 
to  perfons  that  had  been  guilty  of  premeditated  mur¬ 
der,  and  the  appointment  of  a  lefs  fevere  punifhment 
for  a  rape  than  for  fedufrion.  Thofe  who  wifh  to  fee 
accurately  bated  the  comparative  excellence  of  the  laws 
°f.  ^ofes,  of  Lycurgus,  and  Solon,  may  confult  Prize 
Differ  tat  ions  relative  to  Natural  and  Revealed  Religion 
by  1  eyler’s  Theological  Society,  vol.  ix. 

I  he  interview  which  Solon  is  faid  to  have  had  with 
Croefus  king  of  Lydia,  the  folid  remarks  of  the  fage 
after  furveying  the  monarch’s  wealth,  the  recolletfion  of 
tho.e  remarks  by  Croefus  when  doomed  to  die,  and  the 
noble  conduft  of  Cyrus  on  that  occafion,  are  known  to 
every  fchcolboy.  Solon  died  in  the  ifland  of  Cyprus, 
about  the  80th  year  of  his  age.  Statues  were  ere&ed* 
to  his  memory  both  at  Athens  and  Salamis.  His  thirft 
after  knowledge  continued  to  the  lab  :  “  I  grow  old 
(faid  he)  learning  many  things.”  Among  the  apoph¬ 
thegms  and  precepts  which  have  been  afciibed  to  Solon, 
are  the  following :  Laws  are  like  cobwebs,  that  en¬ 
tangle  the  weak,  but  are  broken  through  by  the  brong. 
He  who  has  learned  to  obey,  will  know  bow  to  com¬ 
mand.  In  all  things  let  reafon  be  your  guide.  Dili¬ 
gently  contemplate  excellent  things.  In  every  thing 
that  you  do,  confider  the  end. 

.  SOLSTICE,  in  Afironomy ,  that  time  when  the  fun 
is  in  one  of  the  folbitial  points  5  that  is,  when  he  is  at 
his  greateb  dibance  from  the  equator $  thus  called  he- 
caufe  he  then  appears  to  band  bill,  and  not  to  change 
his  dibance  from  the  equator  for  fome  time  \  an  appear¬ 
ance  owing  to  the  obliquity  of  our  fphere,  and  which 
thofe  living  under  the  equator  are  brangers  to. 

The  folbices  are  two  in  each  year  ;  the  cebival  or 
fummer  folbice,  and  the  hyemal  or  winter  folbice.  The 
fummer  folbice  is  when  the  fun  feems  to  deferibe  the 
tropic  of  cancer,  which  is  on  June  22.  when  he  makes 
the  longeb  day  :  the  winter  folbice  is  when  the  fun  en¬ 
ters  the  firb  degree,  or  feems  to  deferibe  the  tropic 
capricorn,  which  is  on  December  22.  when  he  makes 
the  fhorteb  day.  This  is  to  be  underbood  as  in  our 
northern  hemisphere.  $  for  in  the  fouthern,  the  fun’s  en¬ 
trance 
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trance  into  capricorn  makes  the  furnmer  folflice,  and 
that  into  cancer  the  winter  folftice.  The  two  points 
cf  the  ecliptic,  wheiein  the  fun’s  greateft  afcent  above 
the  equator,  and  his  defcent  below  it,  are  teiminated, 
are  called  the  foljiitial points  ;  and  a  circle,  fuppofed  to 
pafs  through  the  poles  of  the  world  and  thefe  points,  is 
called  th tjojftitial colure .  The  hammer  folftitial  point  is 
in  the  beginning  of  the  firft  degree  of  cancer  \  and  is 
called  the  ajliv  !  or  funwier  point ;  and  the  winter  ful¬ 
fil  tial  point  is  in  the  beginning  of  the  firft  degree  of  ca¬ 
pricorn,  and  is  called  the  winter  point.  Thefe  two  points 
are  diametrically  oppofite  to  each  other. 

SOLUTION,  in  Chemtftry ,  denotes  an  intimate 
union  of  (olid  with  fluid  bodies,  fo  as  to  form  a  tranfpa- 
rent  liquor.  See  Chemistry  pa  [fun. 

SOLVENT,  that  which  diflhlves  a  folid  body  into  a 
tranfparent  fluid. 

SOLWAY  moss.  See  Moving  Moss. 

SOMBRERO,  the  name  of  an  uninhabited  ihand  in 
the  Weft  Indies  in  the  form  of  an  hat,  whence  the  name 
is  derived.  It  is  alfo  the  name  of  one  of  the.  Nicobar 
iflands  in  the  Eaft  Indies. 

Wonderful  Plant  of  SOMBRERO,  is  a  ft  range  kind  of 
fenfitive  plant  growing  in  the  Eaft  Indies,  in  fandy  bays 
and  in  (hallow  water.  It  appears  like  a  (lender  ftraight 
flick  *,  but  when  you  attempt  to  touch  it,  immediately 
withdraws  itfelf  into  the  fand.  Mr  Miller  gives  an  ac¬ 
count  of  it  in  his  defcription  of  Sumatra.  He  fays, 
the  Malays  call  it  lolan  lout ,  that  is,  fea  grafs.  ,He  ne¬ 
ver  could  obferve  any  tentacula  *,  but,  after  many  unfuc- 
cefsful  attempts,  drew  out  a  broken  piece  about  a  foot 
long.  It  was  perfectly  ftraight  and  uniform,  and  re- 
fembled  a  worm  drawn  over  a  knitting  needle.  When 
dry  it  appears  like  a  coral. 

SOMERS,  John’,  lord  high  chancellor  of  England, 
was  born  at  Worcefter  in  1652.  He  was  educated  at 
Oxford,  and  afterwards  entered  himfelf  at  the  Middle- 
Temple,  where  he  fludied  the  law  with  great  vigour.  In 
1688  he  was  one  of  the  counfel  for  the  feven  biihops  at 
their  trial,  and  argued  with  great  learning  and  eloquence 
againft  the  difpenftng  power.  In  the  convention  which 
met  by  the  prince  of  Orange’s  fiunmons,  January  22. 
1689,  he  reprefented  Worcefter  \  and  was  one  of  the 
managers  for  the  Iloufe  of  Commons,  at  a  conference 
with  the  Iloufe  of  Lords  upon  the  word  abdicated. 
Soon  after  the  acceflion  of  King  William  and  Queen 
PvTary  to  the  throne,  he  was  appointed  folicitor-general, 
and  received  the  honour  of  knighthood.  In  1692  he 
was  made  attorney  general,  and  in  1693  advanced  to 
the  poll:  of  lord  keeper  of  the  great  feal  of  England.  In 
1695  he  propofed  an  expedient  to  prevent  the  praftice 
of  clipping  the  coin.  In  1697  he  was  created  lord 
'  Somers,  baron  of  Eveftiam,  and  made  lord  high  chan¬ 
cellor  of  England.  In  the  beginning  of  1700  he  was 
removed  from  his  poft  of  lord  chancellor,  and  the  year 
after  was  impeached  of  high  crimes  and  mifdemeanors 
by  the  Houfe  of  Commons,  of  which  he  was  acquitted 
upon  trial  by  the  Houfe  of  Lords.  He  then  retired 
to  a  ftudious  couife  of  life,  and  was  chofen  prefident  of 
the  Royal  Society.  In  1706  he  propofed  a  bill  for  the 
regulation  of  the  law  5  and  the  fame  year  was  cnc  of 
the  principal  managers  for  the  union  between  England 
and  Scotland.  In  1708  he  was  made  lord  prefident  of 
the  council  ;  from  which  poft  he  was  removed  in  1  7 1  co¬ 
upon  the  change  of  the  iriinlftry*.  In  the  latter  end  of 


Queen  Anne’s  reign  his  lordftup  grew  very  infirm  in 
his  health  }  which  is  fuppofed  to  be  the  reafon  that  he 
held  no  other  poft  than  a  feat  at  the  council-table,  after 
the  acceffton  of  King  George  I.  He  died  of  an  apo- 
pleftic  fit  in  1716.  Mr  Addifon  has  drawn  his  cha- 
rafter  very  beautifully  in  the  Treeholder. 

SOMERSETSHIRE,  a  county  of  England/ taking 
its  name  from  Somerton,  once  the  capital,  between  50° 
and  510  27'  north  latitude,  and  between  i°  25'  and  2°  59' 
weft  longitude.  It  is  bounded  cn  the  weft  by  Devon- 
fliire,  on  the  fouth  by  Dorfetihire,  on  the  north  by 
Briftol  channel  or  the  Severn  fea,  on  the  north  eaft  by 
a  fmall  part  of  Gloucefteilhire,  and  on  the  eaft  by  Wilt- 
fhire.  It  is  one  of  the  largeft  counties  in  England,  ex¬ 
tending  in  length  from  eaft  to  weft  about  68  miles  *,  in 
breadth,  where  breadeft,  from  fouth  to  north,  about 
47  \  and  240  in  circumference.  It  is  divided  into  42 
hundreds,  in  which  are  3  cities,  32  market-towns,  1700 
villages,  385  parifhes  of  which  132  are  vicarages,  contain¬ 
ing  more  than  1,000,000  of  acres,  and  about  273,750 
fouls.  It  fends  18  members  to  parliament,  viz.  two  for 
the  county,  two  for  Briftol,  two  for  Bath,  two  for  Wells, 
two  for  Taunton,  two  for  Bridgewater,  two  for  Uchefter, 
two  for  Mtlbourn-port,  and  two  for  Minehead. 

The  air  of  this  county  is  very  mild  and  wholefome, 
efpecially  that  of  the  hilly  part.  The  foil  in  general  is 
exceeding  rich,  fo  that  ftngle  acres  very  commonly 
produce  forty  or  fifty  buftiels  of  wheat,  and  there  have 
been  inftances  of  fome  producing  fixty  of  barley.  As 
there  is  very  fine  pafture  both  for  ftieep  and  black  cat¬ 
tle,  it  abounds  in  both,  which  are  as  large  as  thofe  of  ’ 
Lincolnfhire,  and  their  ftefh  of  a  finer  grain.  In  confe- 
quence  of  this  abundance  of  black  cattle,  great  quanti¬ 
ties  of  cheefe  are  made  in  it,  of  which  that  of  Cheddar 
is  thought  equal  to  Parmefan.  In  the  hilly  parts  are 
found  coal,  lead,  copper,  and  lapis  calaminaris.  Wood 
thrives  in  it  as  well  as  in  any  county  of  the  kingdom. 
It  abounds  alfo  in  peafe,  beans,  beer,  cyder,  fruit,  wild- 
fowl,  and  fitlmon  *,  and  its  mineral  waters  are  celebrated 
all  over  the  world. 

The  riches  of  this  county,  both  natural  and  acqui- .. 
red,  exceed  thofe  of  any  other  in  the  kingdom,  Middle- 
fex  and  Yorkfhire  excepted.  The  woollen  manufac¬ 
ture  in  all  its  branches  is  carried  on  to  a  very  great  ex¬ 
tent  5  and  in  fome  parts  of  the  county  great  quantities 
of  linen  are  made.  If  to  thefe  the  produce  of  various 
other  commodities  in  which  it  abounds  is  added,  the 
amount  of  the  whole  muff  undoubtedly  be  very  great. 
Its  foreign  trade  mud  alfo  be  allowed  to  be  very  exten- 
five,  when  it  is  confidered  that  it  has  a  large  trade  for 
/ea-conl,  and  pofiTefTes,  befides  other  ports,  that  of  Brif- 
tol,  a  town  of  the  greateft:  trade  in  England,  next  to  > 
London. 

Befides  fmall  ftreams,  it  is  well  watered  and  fupplied  ‘ 
with  ffth  by  the  rivers  Severn,  Avon,  Parrel,  Froome, 
Ax,  Torre,  and  Tone.  Its  greateft  hills  are  Mendip, 
Pouldon,  and  Quantock,  of  which  the  firft  abounds  in 
coal,  lead,  &cc.  The  rivers  Severn  and  Parrel  breed  ve-  . 
ry  fine  falmon.  The  chief  town  is  BriftoL 

SOMERTON,  an  ancient  town  in  Som-erfetfhire, 
from  whence  the  county  derives  its  name.  It  is  123 
miles  from  London  \  it  has  five  ftreets,  containing  251 
houfes,  which  are  moftly  built  of  the  blue  ftone  from  , 
the  quarries  in  the  neighbourhood.  It  is  governed  by; 
conllable?,.  and  has  a  hall  for  petty  fefTions,  The  mar¬ 
ked 
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ket  for  com  Is  confiderable,  and  it  has  feveral 

what  is  not  very  frequent,  an 


cattle.  The  church  has, 
oB angular  tower  with  fix  bells.  N.  Lat.  5 1 .  4.  W.  Long. 
“  53- 

SOMNAMBULI,  perfons  who  walk  in  their  deep. 
See  Sleepwalkers. 

SOMNER,  William,  an  eminent  Englifh  antiqua¬ 
ry,  was  born  at  Canterbury  in  1606.  His  firft  treatife 
was  The  Antiquities  of  Canterbury,  which  he  dedicated 
to  Archbifhop  Laud.  He  then  applied  himfelf  to  the 
ftudy  of  the  Saxon  language  ;  and  having  made  himfelf 
mafter  of  it,  he  perceived  that  the  old  gloflary  prefixed 
to  Sir  Roger  Twifden’s  edition  of  the  laws  of  King 
Henry  I.  printed  in  1644,  was  faulty  in  many  places; 
he  therefore  added  to  that  edition  notes  and  obferva- 
lions  valuable  for  their  learning,  with  a  very  ufeful 
glofiary.  His  Treatife  of  Gavelkind  was  finifhed  a- 
bout  1648,  though  not  publifned  till  1660.  Our 
author  was  zealoufiy  attached  to  King  Charles  I.  and 
in  1648  he  publifhed  a  poem  on  his  fufferings  and 
death.  His  jfkill  in  the  Saxon  tongue  led  him  to  in¬ 
quire  into  moft  of  the  European  languages  ancient  and 
modern.  He  aftifted  Dugdale  and  Dodfworth  in  com¬ 
piling  the  Monajlicon  Anglic  anum.  His  Saxon  Die- 
tionary  was  printed  at  Oxford  in  i6?o.  He  died  in 
1669. 

SON,  an  appellation  given  to  a  male  child  confidered 
in  the  relation  he  bears  to  his  parents.  See  Parent 
and  Filial  Piety . 

SONATA,  in  Muftc ,  a  piece  or  compofition,  intend¬ 
ed  to  be  performed  by  inflruments  only ;  in  which  fenfe 
it  ftands  oppofed  to  cantata ,  or  a  piece  defigned  for  the 
voice.  See  Cantata. 

The  fonata  then,  is  properly  a  grand,  free,  humorous 
compofition,  diverfified  with  a  great  variety  of  motions 
and  expreffions,  extraordinary  and  bold  firokes,  fi¬ 
gures,  &c.  And  all  this  purely  according  to  the  fancy 
of  the  compofer  ;  who,  without  confining  himfelf  to  any 
general  rules  of  counterpoint,  or  to  any  fixed  number  or 
meafure,  gives  a  loofe  to  bis  genius,  and  runs  from  one 
mode,  meafure,  &:c.  to  another,  as  he  thinks  fit.  This 
fpecies  of  compofition  had  its  rife  about  the  middle  of  the 
17th  century  ;  thofe  who  have  moft  excelled  in  it  were 
Baffani  and  Corelli.  We  have  fonatas  of  1,  2,  3,  4,  5, 
6,  7,  and  even  8  parts,  but  ufually  they  are  performed 
by  a  fingle  violin,  or  with  two  violins,  and  a  thorough 
bafs  for  the  harpfichord  ;  ancf/requently  a  more  figured 
bafs  for  the  bafs  viol,  &c. 

There  are  a  thoufand  different  fpecies  of  fonatas ; 
bjit  the  Italians  ufually^  reduce  them  to  two  kinds.  Su- 
onate  de  chiefa ,  that  is,  fonatas  proper  for  church  mufic, 
which  ufually  begin  with  a  grave  folemn  motion,  fuit- 
able  to  the  dignity  and  fan&ity  of  the  place  and  the 
fervice,  after  which  they  ftrike  into  a  brifker,  gayer, 
and  richer  manner.  Thefe  are  what  they  more  pecu¬ 
liarly  call  fonatas.  Suonate  de  camera ,  or  fonatas  for 
the  chamber,  are  properly  feriefes  of  feveral  little 
pieces,  for  dancing,  only  compofed  to  the  fame  tune. 
Ihey  ufually  begin  with  a  prelude  or  little  fonata., 
ferving  as  an  introduction  to  all  the  reft  :  afterwards 
come  the  aliemand,  pavane,  courant,  and  other  ferious 
dances  ;  then  jigs,  gavots,  minuets,  chacons,  pa  {fee  allies, 


and  other  gayer  airs 
tune  or  mode. 

SONCHUS,  Sow-thistle,  in 


the  whole  compofed  in  the  fame 
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fairs  for  plants  belonging  to  the  clafs  of  fyngenefta ,  and  to  the  or¬ 
der  of  poly garni a  cequalis  ;  and  in  the  natural  fyftem  ran¬ 
ged  under  the  49th  order,  Compofttec,  The  receptacle 
is  naked  ;  the  calyx  is  imbricated,  bellying  and  conical ; 
the  down .  of  the  feed  is  fimplc,  feftile,  and  very  foft  ; 
the  feed  Is  oval  and  pointed.  There  are  13  fpecies; 
the  maritimus,  paluftris,  fruticofus,  arvenfis,  oleraceus, 
tenerrimus,  plumieri,  alpinus,  floridanus,  fibiricus,  tata- 
ricus,  tuberofus,  and  canadenfis.  Four  of  thefe  are  na* 
tives  of  Britain.-— 1.  Paluftris ,  marfh  fow-thiftle.  The 
ftem  is  erecl,  from  fix  to  ten  feet  high,  branched  and 
hairy  towards  the  top  :  the  leaves  are  firm,  broad,  half 
pinnated,  ferrated,  and  fharp-pointed ;  the  lower  ones 
fagittate  at  the  bafe  :  the  flowers  are  of  a  deep  yellow, 
large,  and  difperfed  on  the  tops  of  the  branches:  the 
calyx  is  rough.  It  is  frequent  in  marlhes,  and  flowers 
in  July  or  Auguft. —  2.  Arvenfts ,  corn  fow-thifile.  The 
leaves  are  alternate,  runcinate,  and  heart-fliaped  at  the 
bafe ;  the  root  creeps  under  ground  ;  the  ftem  is  three 
or  four  feet  high,  and  branched  at  the  top.  It  grows 
in  corn-fields,  and  flowers  in  Auguft. — 3.  Oleraceus , 
common  fow-thiftle.  The  ftalk  is  fiicculent,  piitular, 
and  a  cubit  high  or  more  ;  the  leaves  are  broad,  embra¬ 
cing  the  ftem,  generally  deeply  finuated,  fmooth,  or 
prickly  at  the  edges  ;  the  flowers  are  of  a  pale  yellow, 
numerous,  in  a  kind  of  umbel,  and  terminal ;  the  calyx 
is  fmooth.  It  is  frequent  in  wade  places  and  cultivated 
grounds. — 4.  Alpinus ,  blue-flowered  fow-thiftle.  The 
ftem  is  creCl,  purplifh,  branched,  or  Ample,  from  three 
to  fix  feet  high  :  the  leaves  are  large,  fmooth,  and  finu¬ 
ated  ;  the  extreme  fegment  large  and  triangular  :  the 
flowers  are  blue,  and  grow  on  hairy  vifeid  pedicles,  in 
long  fpikes  :  the  calyx  is  brown.  This  fpecies  is  found 
in  Northumberland. 

SONG,  in  Poetry ,  a  little  compofition,  confifting  of 
eafy  and  natural  verfes,  fet  to  a  tune  in  order  to  be  fung. 
See  Poetry,  N°  120. 

Song,  in  Muftc ,  is  applied  in  general  to  a  fingle  piece 
of  mufic,  whether  contrived .  for  the  voice  or  an  inftru- 
ment.  See  Air. 

SONG  oj  Birds ,  is  defined  by  the  honourable  Daines 
Barrington  to  be  a  fucceflion  of  three  or  more  different 
notes,  which  are  continued  without  interruption,  during 
the  fame  interval,  with  a  mufical  bar  of  four  crotchets 
in  an  adagio  movement,  or  whilft  a  pendulum  fwings 
four  feconds. 

It  is  affirmed,  that  the  notes  of  birds  are  no  more  in¬ 
nate  than  language  in  man,  and  that  they  depend  upoi? 
imitation,  as  far  as  their  organs  will  enable  them  to  imi¬ 
tate  the  founds  which  they  have  frequent  opportunities  of 
hearing  :  and  their  adhering  fo  fteadily,  even  in  a  wild 
ftate,  to  the  fame  fong,  is  Owing  to  the  neftlings  attend¬ 
ing  only  to  the  inftru&icn  of  the  parent  bird,  whilft  they 
difregard  the  notes  of  all  others  that  may  perhaps  be 
{ingin g  round  them; 

Birds  in  a  wild  ftate  do  not  commonly  fing  above  ia 
weeks  in  the  year,  whereas  birds  that  have  plenty  of 
food  in  a  cage  fing  :he  greateft  part  of  the  year  ;  and 
we  may  add,  that  the  female  of  no  fpecies  of  birds  ever 
fings.  This  is  a  wife  provifion  of  nature,  becaufe  her 
fong  would  difeover  her  neft,  I11  the  fame  manner,  we 
may  rationally  account  for  her  inferiority  in  plumage. 
The  faculty  of  finging  is  confined  to  the  cock  birds ; 
and  accordingly  Mr  Hunter,  in  differing  birds  of  fe- 
a  genus  of  veral  fpecies,  found  the  mufcles  of  the  larynx  to  be 
4  ftronger 
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ftronger  In  the  nightingale  than  in  any  other  bird  of 
the  fame  fize  ;  and  in  all  thofe  inftances,  where  he  dil- 
fefted  both  cock  and  lien,  the  fame  mufcles  were  ftrong- 
er  in  the  cock.  To  the  fame  purpofe,  it  is  an  obferva- 
tion  as  ancient  as  the  time  of  Pliny,  that  a  capon  does 

not  crow.  .  ,  . 

Some  have  afcribed  the  Tinging  of  the  cock-bird  in 
the  fpring  folely  to  the  motive  of  pleafing  his  mate  during 
incubation  *,  others,  who  allow  that  it  is  partly  for  this 
end,  believe  it  is  partly  owing  alfo  to  another  caufe,  viz. 
the  great  abundance  of  plants  and  infe£ls  in  the  fpring, 
which,  as  well  as  feeds,  are  the  proper  food  of  Tinging 
birds  at  that  time  of  the  year. 

Mr  Barrington  remarks,  that  there  is  no  m (lance  of 
any  finging  bird  which  exceeds  our  blackbird  in  (ize  5 
and  this,  he  fuppofes,  may  arife  from  the  difficulty  of 
its  concealing  itfelf,  if  it  called  the  attention  of  its  ene¬ 
mies,  not  only  by  its  bulk,  but  by  the  proportionable 
loudnefs  of  its  notes.  This  writer  farther  obferves,  that 
fome  pafifages  of  the  fong  in  a  few  kinds  of  birds  corre- 
fpond  with  the  intervals  of  our  mufical  fcale,  of  which 
the  cuckoo  is  a  finking  and  known  inftance ;  but 
the  greater  part  ©f  their  fong  cannot  be  reduced  to  a 
mufical  fcale  ;  partly,  becaufe  .  the  rapidity  is  often  fo 
great,  and  it  is  alfo  fo  uncertain  when  they  may  flop, 
that  we  cannot  reduce  the  pafiages  to  form  a  mufical 
bar  in  any  time  whatfoever ;  partly  alfo,  becaufe  the 
pitch  of  mod  birds  is  confiderably  higher  than  the 
mod  (brill  notes  of  thofe  indruments  which  have  the 
greated  compafs  ;  and  principally,  becaufe  the  inter¬ 
vals  ufed  by  birds  are  commonly  fo  minute,,  that 
we  cannot  judge  of  them  from  the  more  grofs  inter¬ 
vals  into  which  we  divide  our  mufical  o£lave.  This 
writer  apprehends,  that  all  birds  fing  in  the  fame  key  ) 
and  in  order  to  dilcover  this  key,  he  informs  us,  that 
the  following  notes  have  been  obferved  in  difierent  birds, 
A,  B  flat,  C,  D,  F,  and  G  ;  and  therefore  E  only  is 
wanting  to  complete  the  fcale  :  now  thefe  intervals,  he 
fays,  can  only  be  found  in  the  key  of  F  with  a  fharp 
third,  or  that  of  G  with  a  flat  third  }  and  he  fuppofes 
it  to  be  the  latter,  becaufe  admitting  that  the  flrfl  mu¬ 
fical  notes  wrere  learned  from  birds,  thofe  of  the  cuckoo, 
which  have  been  mod  attended  to,  form  a  flat  third, 
and  mod  of  our  compofitions  are  in  a  flat  third,  where 
mufic  is  fimple,  and  confifls  merely  of  melody.  As  a 
farther  evidence  that  birds  fing  always  in  the  fame  key, 
it  has  been  found  by  attending  to  a  nightingale,  as  well 
as  a  robin  which  was  educated  under  him,  that  the  notes 
reducible  to  our  intervals  of  the  o£lave  were  always  pre- 
cifely  the  fame. 

Mod  people,  who  have  not  attended  to  the  notes 
of  birds,  fuppofe,  that  every  fpecies  fing  exa&ly  the 
fame  notes  and  paflfages  :  but  this  is  by  no  means  true  \ 
though  it  is  admitted  that  there  is  a  general  refemblance. 
Thus  the  London  bird-catchers  prefer  the  fong  of  the 
Kentiffi  goldfinches,  and  Eflfex  chaffinches  j  and  fome  of 
the  nightingale  fanciers  prefer  a  Surry  bird  to  thofe  of 
Middlefex. 

OF  all  finging  birds,  the  fong  of  the  nightingale  has 
been  mod  univerfally  admired  :  and  its  fuperiority  (de¬ 
duced  from  a  caged  bird)  confids  in  the  fllowing  parti¬ 
culars  \  its  tone  is  much  more  mellow  than  that  of  any 
other  bird,  though  at  the  fame  time,  by  a  proper  exer¬ 
tion  of  its  mufical  powders,  it  can  be  very  brilliant.  Ano¬ 
ther  point  of  fuperiority  is  its  continuance  of  fong  with- 
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out  a  paufe,  which  is  fometimes  no  lefs  than  20  foconds ;  Song 
and  when  refpiration  becomes  neceffary^it  takes  it  with  Soont”bur^ 
as  much  judgment  as  an  opera-finger.  The  (ky- lark  in  dar> 
this  particular,  as  well  as  in  compafs  and  variety,  is  only  <— ■ 
fecond  to  the  nightingale.  The  nightingale  alfo  fings 
(if  the  expreffion  may  be  allowed)  with  fuperior  judg¬ 
ment  and  tade.  Mr  Barrington  has  obferved,  that  his 
nightingale,  which  was  a  very  capital  bird,  began  foftly 
like  the  ancient  orators  ,  referving  its  breath  to  (well  cer¬ 
tain  notes,  wThich  by  thefe  means  had  a  mod  aftonilhing 
effeft.  This  writer  adds,  that  the  notes  of  birds,  which 
are  annually  imported  from  Afia,  Africa,  and  America, 
both  fingly  and  in  concert,  are  not  to  be  compared  to 
thofe  of  European  birds. 

The  following  table,  formed  by  Mr  Barrington,  a- 
greeably  to  the  idea  of  M.  de  Piles  in.  eftimating  the 
merits  of  painters,  is  defigned  to  exhibit  the  compara-  * 
tive  merit  of  the  Britifii  finging  birds  \  in  which  20  is 
fuppofed  to  be  the  point  of  abfolute  perfe&ion. 

Philof opti¬ 
cal  TranJL 
aElioizs , 
vo).  lxiii* 


Mellownefs 
of  tone. 

Sprightiy 

notes. 

Plaintive 

notes 

Compafs. 

Execution. 

Nightingale 

l9 

14 

x9 

l9 

19 

Sky-lark 

4 

*9 

4 

18 

18 

Wood-lark 

18 

4 

*7 

12 

8 

Tit-lark 

12 

.1 2 

12 

1 2 

12 

Linnet  - 

1 2 

1 6 

12 

16 

18 

Goldfinch 

4 

l9 

4 

12 

1 2 

Chaffinch 

4 

12 

4 

8 

8 

Greenfinch 

4 

4 

4 

4 

6 

Hedge- fparrow 

6 

0 

6 

4 

4 

Aberdavine  or  fifkin 

2 

4 

0 

4 

4 

Red-poll 

0 

4 

0 

4 

4 

Thruffi 

4 

4 

4 

4 

4 

Blackbird 

4 

4 

0 

2 

2 

Robin  - 

6 

16 

12 

12 

14 

Wren 

0 

12 

0 

4 

2 

Reed  fparrow 

0 

4 

0 

2 

2 

Black  cap,  or  Norfolk 
mock  nightingale 

1  14 

12 

12 

14 

.  14 

SONNA,  a  book  of  Mahometan  traditions,  which 
the  orthodox  mufifulmans  are  required  to  believe. 

SONNEBATIA,  a  genus  of  plants  belonging  to  the 
clafs  of  icofcindria ,  and  to  the  order  of  monogynia.  See 
Botany  Index . 

SONNET,  in  Poetry ,  a  compofition  contained  in  14 
verfos,  viz.  two  ftanzas  cr  meafures  of  four  verfes  each, 
and  two  of  three,  the  fir  ft  eight  verfes  being  all  in  three 
rhimes. 

SONNITES,  among  the  Mahometans,  an  appella¬ 
tion  given  to  the  orthodox  mufifulmans  or  true  believers  5 
v  in  oppofition  to  the  feveral  heretical  fefts,  particularly 
the  Shiites,  or  followers  of  Ali. 

S00.1U,  or  Soy.  See  Doltchos. 

SOON  TAB URDAR,  in  the  Ead  Indies  ;  an  at¬ 
tendant,  who  carries  a  filver  bludgeon  in  his  hand  about 
two  or  three  feet  long,  and  runs  before  the  palanquin. 
He  is  inferior  to  the  chubdar  ;  the  propriety  of  an  In¬ 
dian  newaury  requiring  two  foontaburdars  for  every 
chubdar  in  the  train.  The  chubdai  proclaims  the  ap¬ 
proach  of  vifitors,  &c.  He  generally  carries  a  large  di¬ 
ver 
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Vfer  ftaff  about  five  feet  long  in  his  hands  5  and  among 
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fm.  ^  r  ^Tabo^s  be  Proclaims  their  praifes  aloud  as  he  runs 
< — „■  before  their  palanquins, 

SOO  r,  a  volatile  matter  arifing  from  wood  and  other 
fuel  along  with  the  fmoke  5  or  rather,  it  is  the  fmoke 
ltlelf  condenfed  and  gathered  to  the  Tides  of  the  chim¬ 
ney.  Though  once  volatile,  however,  foot  cannot  be 
again  refolved  into  vapour  ;  but,  if  drilled  by  a  ftrong 
fire,  yields  a  volatile  alkali  and  empyreumatic  oil,  a  con- 
nderable  quantity  of  fixed  matter  remaining  at  the  bot¬ 
tom  of  the  diddling  veffel.  If  burnt  in  an  open  fire,  it 
flames  with  a  thick  fmoke,  whence  other  foot  is  produ¬ 
ced.  It  is  ufed  as  a  rriaterial  for  making  fal  ammoniac, 
and  as  a  manure.  See  Ammonia,  muriate  of.  Che¬ 
mistry  Index, 

SoOT-B/ack.  See  COLOUR- Making, 

SOPHI,  or  Soft,  a  title  given  to  the  emperor  of 
Perfia,  importing  as  much  as  wife,  fage,  or  philofo- 
phen  1 

Ihe  title  is  by  fome  faid  to  have  taken  its  rife  from 
*  >*oUng  fiiepherd  named  Sophi,  who  attained  to  the 
crown  of  Perfia  in  1370;  others  derive  it  from  the  fo~ 
phot  or  fages  anciently  called  magi.  Voftius  gives  a  dif¬ 
ferent  account  of  the  wrord  :  fophi  in  Arabic,  he  ob- 
ferves,  fignifies  wool ;  and  he  adds,  that  it  was  applied 
by  the  Turks  out  of  derifioi\  to  the  kings  of  Perfia 
ever  fince  Iihmael’s  time  ;  becaufe,  according  to  their 
fcheme  of  religion,  he  is  to  wear  no  other  covering  on 
his  head  but  an  ordinary  red  woollen  duff ;  whence  the 
Perfians  are  alfo  called  he<zelbafchs ,  q.  d.  red-heads.  But 
Bochart  allures  us,  that  fophi  in  the  original  Perfian 
language,  fignifies  one  that  is  pure  in  his  religion,  and 
who  prefers  the  fervice  of  God  in  all  things  :  and  de¬ 
rives  it  from  an  order  of  religious  called  by  the  fame 
name.  .  The  fophis  value  themfelves  on  their  illudrious 
extraXion.  They  are  defeended  in  a  right  line  from 
Houffein,  fecond  fon  of  Ali,  Mahomet’s  coufin,  and  Fa¬ 
tima,  Mahomet’s  daughter. 

Sophis,  or  Sofees ,  a  kind  of  order  of  religious  among 
the  Mahometans  in  Perfia,  anfwering  to  what  are  other- 
wife  called  dervifes ,  and  among  the  Arabs  and  Indians 
faquirs.  Some  wall  have  them  called  fophis  from  a  kind 
of  coarfe  camblet  which  they  wTear,  called  foif  from  the 
city  Souf  in  Syria,  where  it  is  principally  manufaXured. 
The  more  eminent  of  thofe  fophis  are  complimented 
with  the  title  fchiek ,  that  is,  reverend,  much  as  in  Ro- 
miih  countries  the  religious  are  called  reverend  fathers. 
Schiek  Sophi,  who  laid  the  foundation  of  the  gran¬ 
deur  of  the  royal  houfe  of  Perfia,  w^as  the  founder,  or 
rather  the  reftorer  of  this  order  :  Ifhmael,  who  conquer¬ 
ed  Perfia,.  was  himfelf  a  fophi,  and  greatly  valued  him- 
felf  on  his  being  fo.  He  chofe  ali  the  guards  of  his 
perfon  from  among  the  religious  of  this  order;  and  wmuld 
have  all  the  great  lords  of  his  court  fophis.  The  king 
of  Perfia  is  Hill  grandmafter  of  the  order  ;  and  the  lords 
continue  to  enter  into  it,  though  it  be  now-  fallen  under 
fome  contempt. 

SOPHISM,  in  Logic,  a  fpecious  argument  having 
the  appearance  of  truth,  but  leading  to  falfehood.  So- 
phifins  are  reduced  by  Ariftotle  into  eight  claffes,  an  ar¬ 
rangement  fo  juft  and  comprehenfive,  that  it  is  equally 
proper  in  prefent  as  in  former  times.  1.  lgnoratio  elenchi, 
in  which  the  fophift  feems  to  determine  the  queftion, 
while  he  does  it  only  in  appearance.  Thus  the  queftion, 

“  Whether  the  excefs  of  wine  be  hurtful  ?”  feems  to  be 
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determined  by  proving,  that  wine  revives  the  fpirits  and 
g]ves  a  man  courage :  but  the  principal  point  is  here  kept 
out  of  fight ;  for  Hill  it  may  be  hurtful  to  health,  to  for-  ' 
tune,  and  reputation.  2.  Petitio  prfncipli,  a  begging  of 
the  queftion,  or  taking  for  granted  that  which  remains 
to  be  proved,  as  it  any  one  ftiould  undertake  to  prove 
that  the  foul  is  extended  through  all  the  parts  of  the 
body,  becaufe  it  refides  in  every  member.  This  is  af¬ 
firming  the  fame  thing  in  different  words.  5.  Reafonsng 
in  a  circle ;  as  when  the  Roman  Catholics  prove  the 
Scriptures  to  be  the  word  of  God  by  the  authority  of 
t  e.chuich,  and  the  authority  of  the  church  from  the 
Scriptures.  4.  Non  caufa  pro  caufa ,  or  the  aftigning  of 
a  faife  caufe  to  any  effeX.  Thus  the  fuppofed  prin¬ 
ciple,  that  nature  abhors  a  vacuum,  was  applied  to  ex¬ 
plain  the  rifing  of  water  in  a  pump  before  Galileo 
difeovered  that  it  was  owing  to  the  prefTure  of  the 
atmofphere.  In  this  way  the  vulgar  aferibe  accidents 
to  divine  vengeance,  and  the  herefics  and  infidelity 
°f  modern  times  are  faid  to  be  owing  to  learning. 

5.  Fa/lacia  accident  is,  in  which  the  fophift  reprefenfs 
what  is  merely  accidental  as  effential  to  the  nature  of 
the  fubjeX.  This  is  nearly  allied  to  the  former,  and  is 
committed  by  the  Mahometans  and  Roman  Catholics. 
The  Mahometans  forbid  wine,  becaufe  it  is  fome  times 
the  occafion  of  drunkennefs  and  quarrels;  and  the  Ro¬ 
man  Catholics  prohibit  the  reading  of  the  Bible,  be¬ 
caufe  it  has  fometimes  promoted  herefies.  6.  By  dedu¬ 
cing  an  univerfal  offer tion  from  what  is  true  only  in  par¬ 
ticular  circumftances,  and  the  reverfe  :  thus  fome  men 
argue,  “  transcribers  have  committed  many  errors  in 
copying  the  Scriptures,  therefore  they  are  not  to  be  de¬ 
pended  on.”  7.  By  afferting  any  thing  in  a  compound 
lenie  which  is  only  true  in  a  divided  fenfe ;  fo  when  the 
Scriptures  affure  us,  that  the  wrorft  of  finners  may  be 
faved,  it  does  not  mean  that  they  fhall  be  faved  whrla 
they  remain  finners,  but  that  if  they  repent  they  may  be 
laved.  8.  By  an  abufe  of  the  ambiguity  of  words. 
-Thus  Mr  Hume  reafons  in  his  Effay  on  Miracles  : 

Experience  is  our  only  guide  in  reafomng  concerning 
matters  of  fa  cl  ;  now  w*e  know  from  experience,  that 
the  *  laws  of  nature  are  fixed  and  invariable.  On  the 
other  hand,  teftimony  is  variable  and  often  faife  ;  there¬ 
fore  fince  our  evidence  for  the  reality  of  miracles  refts 
folely  on  teftimony  which  is  variable,  and  our  evidence 
for  the  uniformity  of  the  Jaws  of  nature  is  invariable, 
miracles  are  not  to  be  believed.”  The  fophiftry  of  this 
reafoning  depends  on  the  ambiguity  of  the  wmrd  expe¬ 
rience,  which  in  the  firft  propofition  fignifies  the  ma* 
xims.  which  we  form  from  our  own  obfervation  and  re¬ 
flexion  ;.  in  the  fecond  it  is  confounded  with  teftimo¬ 
ny  ;  for  it  is  by  the  teftimony  of  others,  as  well  as  our 
owm  obfervation,  that  we  learn  whether  the  laws  of  na¬ 
ture  are  variable  or  invariable.  The  Effay  on  Miracles 
may  be  recommended  to  thofe  who  with  to  fee  more  ex¬ 
amples  of  fophiftry  ;  as  we  believe  moil  of  the  eight 
fpecies  of  fophifms  which  we  have  mentioned  are  well 
illuftrated  by  examples  in  that  effay. 

SOPHIST,,  an  appellation  affumed  in  the  early  pe¬ 
riods  of  Grecian  hiftory  by  thofe  who  devoted  their 
time  to  the  ftudy  of  fcience.  This  appellation  appear¬ 
ing  too  arrogant  to  Pythagoras,  he  declined  it,  and 
wifhed  to  be  called  a  philofopher  ;  declaring  that,  though" 
he  could  not  confider  himlelf  as  a  wife  man,  he  was  in¬ 
deed  a  lover  of  wifdom.  True  wifdom  and  medefty  are 
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SopVift  generally  united.  The  example  of  Pythagoras  was  fol- 
II  lowed  by  every  man  of  eminence  $  while  the  name  fo- 
Sophoeles.  was  retained  only  by  thofe  who  with  a  pomp  of  words 
W  sr~~>  made  a  magnificent  difplay  of  wifdom  upon  a  very  flight 
foundation  of  knowledge.  Thofe  men  taught  an  arti¬ 
ficial  flru&ure  of  language,  and  a  falfe  method  of  rea- 
foning,  by  which,  in  argument,  the  worfe  might  be  made 
to  appear  the  better  reafon  (fee  Sophism).  In  Athens 
they  were  long  held  in  high  repute,  and  fupported,  not 
only  by  contributions  from  their  pupils,  but  by  a  regular 
(alary  from  the  Hate.  They  were  among  the  bittered 
enemies  of  the  illuflrious  Socrates,  becaufe  he  embraced 
every  opportunity  of  expofing  to  contempt  and  ridicule 
their  vain  pretenfions  to  fuperior  knowledge,  and  the 
pernicious  influence  of  their  doctrines  upon  the  tafle  and 
morals  of  the  Athenian  youth. 

SOPHISTICATION,  the  mixing  of  any  thing 
with  "what  is  not  genuine  5  a  practice  too  common  in 
the  making  up  of  medicines  for  fale  ;  as  alfo  among 
vintners,  didillers,  and  others,  who  are  accufed  of  fo- 
phidicating  their  wines,  fpirits,  oils,  &c.  by  mixing 
with  them  cheaper  and  coarfer  materials  5  and  in  many 
cafes  the  cheat  is  carried  on  fo  artfully  as  to  deceive  the 
bed  judges. 

SOPHOCLES,  the  celebrated  Greek  tragic  poet, 
the  fon  of  Sophilus  an  Athenian,  was  born  at  Co- 
lonn,  and  educated  with  great  attention.  Superior  vi¬ 
gour  and  addrefs  in  the  exercifes  of  the  paleftra,  and 
{kill  in  mufic,  were  the  great  accomplilhments  of  young 
men  in  the  Hates  of  Greece.  In  thefe,  Sophocles  ex¬ 
celled  *,  nor  was  he  lefs  didinguilhed  by  the  beauty  of 
his  perfon.  He  was  alfo  indru&ed  in  the  nobled  of  all 
fciences,  civil  polity  and  religion  :  from  the  firft  of 
thefe  he  derived  an  unfhaken  love  of  his  country,  which 
he  ferved  in  fome  embaflies,  and  in  high  military  com¬ 
mand  with  Pericles  \  from  the  latter  he  was  imprelTed 
with  a  pious  reverence  for  the  gods,  manifeded  by  the 
inviolable  integrity  of  his  life.  But  his  dudies  were 
early  devoted  to  the  tragic  mufe  j  the  fpirit  of  Efchy- 
lus  lent  a  fire  to  his  genius,  and  excited  that  noble  emu¬ 
lation  which  led  him  to  contend  with,  and  fometimes  to 
bear  away  the  prize  from,  his  great  mader.  He  wrote 
43  tragedies,  of  which  7  only  have  efcaped  the  ravages 
of  time  :  and  having  tedified  his  love  of  his  country  by 
refufing  to  leave  it,  though  invited  by  many  kings  ; 
and  having  enjoyed  the  uninterrupted  edeem  and  affec¬ 
tion  of  his  fellow*  citizens,  which  neither  the  gallant  ac¬ 
tions  and  fublime  genius  of  Efchvlus,  nor  the  tender 
fpirit  and  philofophic  virtue  of  Euripides,  could  fecure 
to  them,  he  died  in  the  9id  year  of  his  age,  about  406 
years  before  Chrid.  The  burial-place  of  his  ancedors 
was  at  Decelia,  which  the  Lacedemonians  had  at  that 
time  feized  and  fortified  ;  but  Lyfander,  the  Spartan 
chief,  permitted  the  Athenians  to  inter  their  deceafed 
poet  ;  and  they  paid  him  all  the  honours  due  to  his  love 
of  his  country,  integrity  of  life,  and  high  poetic  excel¬ 
lence.  Efchylus  had  at  once  feized  the  highed  pod  of 
honour  in  the  field  of  poetry,  the  true  fublime  ;  to  that 
eminence  his  claim  could  not  be  difputed.  Sophocles 
had  a  noble  elevation  of  mind,  but  tempered  with  fo 
fine  a  tade,  and  fo  chadened  a  judgement,  that  he  ne¬ 
ver  paffed  the  bounds  of  propriety.  Under  his  conduct 
the  tragic  mufe  appeared  with  the  chade  dignity  of  fome 
noble  matron  at  a  religious  folemnity  $  harmony  is  in 
her  voice,  and  grace  in  all  her  motions.  From  him  the 
Vol.  XIX.  Part  II. 


theatre  received  fome  additional  embellilhmehts  ^  and  Sepliocler 
the  drama  the  introdudlion  of  a  third  fpeaker,  which  ^ 
made  it  more  a£live  and  intereding  :  but  his  didin-  t  T_  1 
guifhed  excellence  is  in  the  judicious  difpofition  of  the 
fable,  and  fo  nice  a  connection  and  dependence  of  the 
parts  on  each  other,  that  they  all  agree  to  make  the 
event  not  only  probable,  but  even  neceffary.  This  is  pe¬ 
culiarly  admirable  in  his  “  Oedipus  King  of  Thebes  j” 
and  in  this  important  point  he  is  far  fuperior  to  every 
other  dramatic  writer. 

The  ingratitude  of  the  children  of  Sophocles  is  well 
known.  They  wilhed  to  become  immediate  maders  of 
their  father’s  poffeffions  y  and  therefore  tired  of  his 
long  life,  they  accufed  him  before  the  Areopagus  of 
infanily.  The  only  defence  the  poet  made  was  to  read 
his  tragedy  of  Oedipus  at  Colonos,  which  he  had  lately 
finiihed  ;  and  then  he  afked  his  judges,  whether  the  au¬ 
thor  of  fuch  a  performance  could  be  taxed  with  infani- 
ty  !  The  father  upon  this  was  acquitted,  and  the  child¬ 
ren  returned  home  covered  with  (hame  and  confuficn. 

The  feven  tragedies  of  Sophocles  which  dill  remain,  to¬ 
gether  with  the  Greek  Scholia  which  accompany  them, 
have  been  trandated  into  Latin  by  Johnfon,  and  into 
Englifh  by  Dr  Franklin  and  Mr  Potter. 

SOPHORA,  a  genus  of  plants  belonging  to  the  clafs 
of  decandria,  and  to  the  order  of  monogynia  ;  and  in 
the  natural  fydem  arranged  under  the  3  2d  order,  Papi - 
lionacece ,  See  Botany  Index . 

SOPORIFIC,  or  Sopor iferous,  a  medicine  that 
produces  deep.  Such  are  opium,  laudanum,  the  feed 
of  poppies,  &c.  The  word  is  formed  from  the  Latin 
fopor  a  deep.”  The  Greeks  in  place  of  it  ufe  the  word 
hypnotic, 

SORBONNE,  or  Sorbon,  the  houfe  or  college  of 
the  faculty  of  theology  edablifhed  in  the  univerfity  of 
Paris.  It  was  founded  in  1252  by  St  Louis,  or  rather 
by  Robert  de  Sorbon  his  confeffor  and  almoner,  fird  ca¬ 
non  of  Cambray,  and  afterwards  of  the  church  of  Paris  y 
who  gave  his  own  name  to  it,  which  he  himfelf  took 
from  the  village  of  Sorbon  or  Serbon,  near  Sens,  where 
he  was  born.  The  foundation  was  laid  in  1 250  \  Queen 
Blanche,  in  the  abfence  of  her  hufband,  furnidiing  him 
with  a  houfe  which  had  formerly  been  the  palace  of 
Julian  the  apodate,  of  which  fome  remains  are  dill 
feen.  Afterwards  the  king  gave  him  all  the  houfes  he 
had  in  the  fame  place,  in  exchange  for  fome  others. 

The  college  has  been  fmee  magnificently  rebuilt  by  the 
cardinal  de  Richelieu.  The  deflgn  of  its  inditution  was. 
for  the  ufe  of  poor  dudents  in  divinity.  There  are 
lodgings  in  it  for  36  do&ors,  who  are  faid  to  be  of  the 
fociety  of  the  Sorbonne  ;  thofe  admitted  into  it  without 
being  do£!ors,  are  faid  to  be  of  the  hofpitality  of  the  Sor~ 
bonne.  Six  regent  doctors  formerly  held  le&ures  every 
day  for  an  hour  and  a  half  each  \  three  in  the  morning, 
and  three  in  the  afternoon. 

Sorbonne,  is  alfo  ufed  in  general  for  the  whole  fa¬ 
culty  of  theology  at  Paris  5  as  the  affemblies  of  the 
whole  body  are  held  in  the  houfe  of  the  Sorbonne  ; 
and  the  bachelors  of  the  other  houfes  of  the  faculty, 
as  the  houfe  of  Navarre,  &c.  come  hither  to  hold  their 
forbonnique ,  or  a£t  for  being  admitted  do&or  in  divinity. 

SORB  US,  Service-tree,  a  genus  of  plants  belong¬ 
ing  to  the  clafs  of  icofandria,  and  to  the  order  of  tri- 
gynia.  See  Botany  Index  -—The  aucuparia ,  mountain- 
afti,  quicken-tree,  quick-beam,  or  roan-tree,  rifes  with 
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a  ftraight  upright  ftem  and  regular  branching  head, 
twenty  or  thirty  feet  high  or  more,  covered  with  a 
fmooth  grayifh  brown  bark  ;  pinnated  leaves  of  eight  or 
ten  pair  of  long,  narrow,  fer rated  folioles,  and  an  odd 
one,  fmooth  on  both  fides  ;  and  large  umbellate  clutters 
of  white  flowers  at  the  Tides  and  ends  of  the  branches, 
fucceeded  by  clutters  of  fine  red  berries,  ripe  in  autumn 
and  winter.  There  is  a  variety  with  yellow  ftriped 
leaves.  This  fpecies  grows  wild  in  many  parts  of  this 
ifland  in  mountainous  places,  woods,  and  hedge-rows, 
often  growing  to  the  fize  of  timber  ;  and  is  admitted  in¬ 
to  moll  ornamental  plantations,  for  the  beauty  of  its 
growth,  foliage,  flowers,  and  fruit ;  the  latter,  in  parti¬ 
cular,  being  produced  in  numerous  red  large  bunches  all 
over  the  tree,  exhibit  a  fine  appearance  in  autumn  and 
winter,  till  devoured  by  the  birds,  efpecially  the  black¬ 
bird  and  thrujfh,  which  are  fo  allured  by  this  fruit  as  to 
flock  from  all  parts  and  feed  on  it  voracioully. — In  the 
ifland  of  Jura  the  juice  of  the  berries  is  employed  as  an 
acid  for  punch.  It  is  probable  that  this  tree  w^as  in  high 
efleem  with  the  Druids  ;  for  it  is  more  abundant  than 
any  other  tree  in  the  neighbourhood  of  thofe  Druidical 
circles  of  ttones,  fo  common  in  North  Britain.  It  is  ttill 
believed  by  fome  perfons,  that  a  branch  of  this  tree  can 
defend  them  from  enchantment  or  witchcraft.  Even 
the  cattle  are  fuppofed  to  be  preferred  by  it  from  dan¬ 
ger.  The  dairy-maid  drives  them  to  the  fummer  pas¬ 
tures  with  a  rod  of  the  roan-tree,  and  drives  them  home 
again  with  the  fanle.  In  Strathfpey,  we  are  told,  a 
hoop  is  made  of  the  wood  of  this  tree  on  the  itt  of 
May,  and  all  the  flieep  and  lambs  are  made  to  pafs 
through  it. 

The  domejica ,  or  cultivated  fervice-tree,  with  eat¬ 
able  fruit,  grows  with  an  upright  ftem,  branching  30 
or  40  feet  high  or  more,  having  a  brownifh  bark,  and 
the  young  fhoots  in  fummer  covered  with  a  mealy  down  ; 
pinnated  leaves  of  eight  or  ten  pair  of  broaditti  deeply 
ferrated  lob$s  and  an  odd  one,  downy  underneath  ;  and 
large  umbellate  clutters  of  white  flowers  at  the  fides  and 
ends  of  the  branches,  fucceeded  by  bunches  of  large, 
flefliy,  edible  red  fruit,  of  various  ihapes  and  fizes. 
This  tree  is  a  native  of  the  fouthern  warm  parts  of 
Europe,  where  its  fruit  is  ufed  at  table  as  a  defert,  and 
it  is  cultivated  here  in  many  of  our  gardens,  both  as  a 
fruit-tree  and  as  an  ornament  to  diverfify  hardy  planta¬ 
tions. 

SORCERY,  or  Magic  ;  the  power  which  fome  per¬ 
fons  were  formerly  fuppofed  to  pofiefs  of  commanding 
the  devil  and  the  infernal  fpirits  by  fkill  in  charms  and 
invocations,  and  of  foothing  them  by  fumigations.  Sor¬ 
cery  is  therefore  to  be  diftinguifhed  from  witchcraft  ; 
an  art  which  was  fuppofed  to  be  pra6tifed,  not  by  com¬ 
manding  evil  fpirits,  but  by  compa£I  with  the  devil. 
As  an  inflance  of  the  power  of  bad  fmells  over  demons 
or  evil  fpirits,  we  may  mention  the  flight  of  the  evil 
fpirit  mentioned  in  Tobit  into  the  remote  parts  of  Egypt, 
produced,  it  is  faid,  by  the  fmell  of  the  burnt  liver  of  a 
fifh.  Lilly  informs  us,  that  one  Evans  having  raifed  a 
fpirit  at  the  requefl  of  Lord  Bothwell  and  Sir  Kenelm 
Digby,  and  forgetting  a  fumigation,  the  fpirit,  vexed 
at  the  disappointment,  pulled  him  without  the  circle, 
and  carried  him  from  his  houfe  in  the  Minories  into  a 
field  near  Batterfea  Caufeway. 

King  James,  in  his  JD  ce  jno  no  login ,  has  given  a  very 
full  account  of  the  art  of  forcery.  “  Two  principal 
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things  (fays  he)  cannot  well  in  that  errand  be  wanted  : 
holy  water  (whereby  the  devill  mockes  thepapifts),  and 
fome  prefent  of  a  living  thing  unto  him.  There  are 
likewife  cerlaine  dales  and  houres  that  they  obferve  in 
thL  purpofe.  1  hefe  things  being  all  ready  and  pre¬ 
pared,  circles  are  made,  triangular,  quadrangular,  round, 
double,  or  Angle,  according  to  the  forme  of  the  appari¬ 
tion  they  crave.  When  the  conjured  fpirit  appeares, 
which  will  not  be  while  after  many  circumflances,  long 
prayers,  and  much  muttering  and  murmurings  of  the 
conjurors,  like  a  papift  prieft  difpatching  a  hunting 
mafle — how  foone,  I  fay,  he  appeares,  if  they  have 
milled  one  jote  of  all  their  rites  ;  or  if  any  of  their  feete 
once  flyd  over  the  circle,  through  terror  of  his  fearfull 
apparition,  he  paies  himfelf  at  that  time,  in  his  owne 
hand,  of  that  due  debt  which  they  ought  him,  and  other- 
wife  would  have  delaied  longer  to  have  paied  him  :  I 
mean,  he  carries  them  with  him,  body  and  foule.”  How 
the  conjurors  made  triangular  or  quadrangular  circles, 
his  majefty  has  not  informed  us,  nor  does  he  feem  to 
imagine  there  was  any  difficulty  in  the  matter.  We  are 
therefore  led  to  fuppofe,  that  he  learned  his  mathematics 
from  the  fame  fyflern  as  Dr  Sacheverell,  who,  in  one  of 
his  fpeeches  or  fermons,  made  ufe  of  the  following  fimile  : 
“  They  concur  like  parallel  lines,  meeting  in  one  com¬ 
mon  centre.” 

Another  mode  of  confulting  fpirits  was  by  the  beryl, 
by  means  of  a  fpeculator  or  feer  5  who,  to  have  a  com¬ 
plete  fight,  ought  to  be  a  pure  virgin,  a  youth  who  had 
not  known  woman,  or  at  leaf!  a  perfon  of  irreproach¬ 
able  life  and  purity  of  manners.  The  method  of  fuch 
confultation  is  this  :  The  conjuror  having  repeated  the 
neceflary  charms  and  adjurations,  with  the  litany  or  in¬ 
vocation  peculiar  to  the  fpirits  or  angels  he  wifhes  to 
call  (for  every  one  has  his  particular  form),  the  feer 
looks  into  a  cryftal  or  beryl,  wherein  he  will  fee  the 
anfw’er,  reprefented  either  by  types  or  figures  ;  and 
fometimes,  though  very  rarely,  will  hear  the  angels  or 
fpirits  fpeak  articulately.  Their  pronunciation  is,  as 
Lilly  fays,  like  the  Irifh,  much  in  the  throat.  Lilly 
defcribes  one  of  thefe  beryls  or  cryftals.  It  was,  he 
fays,  as  large  as  an  orange,  let  in  filver,  with  a  crofs  at 
the  top,  and  round  about  engraved  the  names  of  the 
angels  Raphael,  Gabriel,  and  Uriel.  A  delineation  of 
another  is  engraved  in  the  frontifpiece  to  Aubery’s 
Mifcellanies. 

Thefe  forcerers  or  magicians  do  not  always  employ 
their  art  to  do  mifchief ;  but,  on  the  contrary,  frequent¬ 
ly  exert  it  to  cure  difeafes  inflifted  by  witches  ;  to  dif- 
cover  thieves  ;  recover  ftolen  goods  ;  to  foretel  future 
events,  and  the  ftate  of  abfent  friends.  On  this  account 
they  are  frequently  called  white  witches.  See  Magic, 
Witchcraft,  &c. 

Our  forefathers  were  firong  believers  when  they  en* 
a<Red,  by  ftatute  33  Hen.  VIII.  c.  8.  all  witchcraft  and 
forcery  to  be  felony  without  benefit  of  clergy  ;  and 
again,  by  fiatute  1  Jac.  I.  c.  12.  that  all  perfons  invok¬ 
ing  any  evil  fpirit,  or  confulting,  covenanting  with,  en¬ 
tertaining,  employing,  feeding,  or  rewarding  any  evil 
fpirit;  or  taking  up  dead  bodies  from  their  graves  to 
be  ufed  in  any  witchcraft,  forcery,  charm,  or  inchant-, 
ment ;  or  killing  or  otherwife  hurting  any  perfen  by 
fuch  infernal  arts ;  fliould  be  guilty  of  felony  without 
benefit  of  clergy,  and  fuflfer  death.  And  if  any  perfon 
Should  attempt  by  forcery  to  difeover  hidden  treafure, 

or 
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Sorcery  or  to  reftore  ftolen  goods,  or  to  provoke  unlawful  love, 

II  or  to  hurt  any  man  or  bead,  though  the  fame  were  not 
SorreL  effeded,  he  or  fhe  fhould  fuffer  imprifonment  and  pil- 
*  lory  for  the  firft  offence,  and  death  for  the  fecond. 
Thefe  a£ls  continued  in  force  till  lately,  to  the  terror 
of  all  ancient  females  in  the  kingdom }  and  many  poor 
wretches  were  facrificed  thereby  to  the  prejudice  of  their 
neighbours  and ’their  own  illufions,  not  a  few  having 
by  fome  means  or  other  confeffed  the  fa6l  at  the  gal¬ 
lows.  But  all  executions  for  this  dubious  crime  are  now 
at  an  end  ;  our  legiflature  having  at  length  followed  the 
wife  example  of  Louis  XIV.  in  France,  who  thought 
proper  by  an  edift  to  reftrain  the  tribunals  of  juftice 
from  receiving  informations  of  witchcraft.  And  accord¬ 
ingly  it  is  with  us  enacted,  by  ftatute  9  Geo.  II.  c.  5. 
that  no  profecution  (hall  for  the  future  be  carried  on 
a crain ft  any  perfon  for  conjuration,  witchcraft,  forcery, 
or  inchantment  :  But  the  mifdemeanor  of  perfons  pre¬ 
tending  to  ufe  witchcraft,  tell  fortunes,  or  difcover  ftolen 
goods,  by  {kill  in  the  occult  fciences,  is  ftill  deservedly 
punifhed  with  a  year’s  imprifonment,  and  ftanding  four 
times  in  the  pillory. 

SOREX,  the  Shrew,  a  genus  of  animals  belonging 
to  the  clafs  of  mammalia ,  arid  order  of ferce.  See  Mam¬ 
malia  Index . 

SORITES,  in  Logic ,  a  fpecies  of  reafoning  in  which 
a  great  number  of  proportions  are  fo  linked  together, 
that  the  predicate  of  the  one  becomes  continually  the 
fubjedl  of  the  next  following,  till  at  laft  a  conclufion  is 
’formed  by  bringing  together  the  fubjedl  of  the  firft  pro- 
pofition  and  the  predicate  of  the  laft.  Such  was  that 
merry  argument  of  Themiftocles,  to  prove  that  his  little 
fon  under  ten  years  old  governed  the  whole  world. 
Thus  :  My  fon  governs  Ins  mother ;  his  mother  me ;  / 
the  Athenians  ;  the  Athenians  the  Greeks  ;  Greece  com- 
inands  Europe ;  Europe  the  whole  world ;  therefore  my 
fon  commands  the  whole  world.  See  Logic,  N°  9 6,  97 • 
SORNING,  in  Scots  Law .  See  Law,  N°  clxxxvi. 
30. 

SORREL,  in  Botany ,  a  fpecies  of  the  rumex,  which 
grows  in  paftures  and  meadows,  and  is  well  known.  The 
natives  of  Lapland  boil  large  quantities  of  the  leaves  in 
water,  and  mix  the.  juice  when  cold  with  the  milk  of 
their  rein-deer,  which  they  efteem  an  agreeable  and 
wholefome  food.  The  Dutch  are  faid  to  cultivate  this 
plant  for  its  ufefulnefs  in  the  dyeing  of  woollen  cloths 
black  *,  and  we  know  that  by  means  of  the  common 
broad-leaved  forrel  an  excellent  black  colour  is,  in  many 
places  of  Scotland,  given  to  woollen  fluffs  without  the 
aid  of  copperas.  As  this  mode  of  dyeing  does  not  in 
the  fmalleft  degree  injure  the  texture  of  the  cloth,  which 
continues  to  the  laft  foft  and  filky,  without  that  hard- 
nefs  to  the  touch  which  it  acquires  when  dyed  black  by 
means  of  copperas,  our  readers  will  probably  thank  us 
for  the  following  receipt,  with  which  we  have  been  fa¬ 
voured  by  a  learned  phyfician  : 

Let  the  fluff  to  be  dyed  be  well  waflied  with  foap 
and  water,  and  afterwards  completely  dried.  Then  of 
the  common  broad-leaved  forrel  boil  as  much  as  (hall 
make,  an  acid  decoelion  of  fuftlcient  quantity  to  let  the 
fluff  to  be  dyed  lie  in  it  open  and  eafy  to  be  ftirred.  The 
greater  quantity  of  forrel  that  is  ufed,  the  better  will 
the  colour  be ;  and  therefore  if  the  pot  or  cauldron  will 
not  hold  enough  at  once,  when  part  has  been  fufticiently 
boiled,  it  muft  be  taken  out  and  wrung,  and  a  frefh 
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quantity  be  boiled  in  the  fame  juice  or  decodion.  When  Sorrel 
the  liquor  is  made  fufticiently  acid,  ftrain  it  from  the  P.  e 
forrel  through  a  fieve,  put  the  cloth  or  yarn  into  it,  and 
let  it  boil  for  two  hours,  ftirring  it  frequently.  If  ftock- 
ings  be  among  the  fluff  to  be  dyed,  it  will  be  expe¬ 
dient,  after  they  have  been  an  hour  in  the  boiling  li¬ 
quor,  to  turn  them  infide  out,  and  at  the  end  of  the 
fecond  hour  let  the  whole  be  poured  into  a  tub  or  any 
other  veffel.  The  pot  or  cauldron  mud  then  be  waftiec?,. 
and  water  put  Into  it,  with  half  a  pound  of  logwood 
chips  for  every  pound  of  dry  yarn  or  cloth.  The  log¬ 
wood  and  water  fliould  boil  {lowly  for  four  hours  ;  and 
then  the  cloth  or  yarn  being  wrung  from  the  four  liquor, 
and  put  into  the  logwood  decodlion,  the  whole  muft  be 
fullered  to  boil  flowly  for  four  hours,  {lockings,  if  there 
be  any,  being  turned  infide  out  at  the  end  of  two  hours. 

Of  this  laft  decodlion  there  muft,  as  of  the  former,  be 
enough  to  let  the  cloth  lie  open  and  eafy  to  be  ftirred 
while  boiling.  At  the  end  of  the  four  hours  the  cloth 
muft  be  taken  out,  and  among  the  boiling  liquor,  firft 
removed  from  the  fire,  muft  be  poured  a  Scotch  pint  or 
half  an  Englifh  gallon  of  flale  urine  for  every  pound  of 
dry  cloth  or  other  fluff  to  be  dyed.  When  this  com¬ 
pound  liquor  has  been  ftirred  and  become  cold,  the  cloth 
muft  be  put  into  it  and  fuffered  to  remain  well  covered 
for  1  2  hours,  and  then  dried  in  the  fnade  ;  after  which, 
to  divefl  it  of  fmell  or  any  other  impurity,  it  may  be 
waflied  in  cold  water,  and  dried  for  ufe. 

Wood-Son  REL .  See  Oxalis,  Botany  Index. 

SonnZL-Colour ,  in  the  manege,  is  a  reddifh  colour, 
generally  thought  to  be  a  fign  of  a  good  horfe. 

SORRENTO,  a  fea-port  town  of  the  kingdom  of 
Naples,  with  an  archblfhop’s  fee.  It  is  feated  in  a  pe- 
ninfula,  on  the  bay  of  Naples,  at  the  foot  of  a  moun¬ 
tain  of  the  fame  name,  17  miles  fouth-eaft  of  Naples. 

It  is  the  birth-place  of  Torquato  Taffo.  E.  Long.  14-. 

24.  N.  Lat.  40.  36. 

SORTILEGE,  ( Sortilegium )  a  fpecies  of  divination 
performed  by  means  oi fortes  or  lots. 

The  fortes  Prcnefinee ,  famous  in  antiquity,  confifted 
in  putting  a  number  of  letters,  or  even  whole  words, 
into  an  urn  ;  and  then,  after  fhaking  them  together, 
they  w’ere  thrown  on  the  ground  ;  and  whatever  fen- 
tences  could  be  made  out  from  them,  conftituted  the  an- 
fwer  of  the  oracle.  To  this  method  of  divination  fuc- 
ceeded  that  which  has  been  called  the  fortes  Homeriana ? 
and  fortes  Virgiliance ,  a  mode  of  inquiring  into  futurity, 
wrhich  undoubtedly  took  its  rife  from  a  general  cuftom. 
of  the  oracular  priefts  of  delivering  their  anfwers  in  verfe  > 
it  fubfifted  a  long  time  among  the  Greeks  and  Romans  j 
and  being  from  them  adopted  by  the  Chriftians,  it  was 
not  till  after  a  long  fucceftion  of  centuries  that  it  became 
exploded.  Among  the  Romans  it  confifted  in  opening 
fame  celebrated  poet  at  random,  and  among  the  Chrif¬ 
tians  the  Scriptures,  and  drawing,  from  the  firft  paffage 
which  prefented  itfelf  to  the  eye,  a  prognoflic  of  what 
would  befal  one’s  felf  or  others,  or  direction  for  condudl 
when  under  any  exigency.  There  is  good  evidence  that 
this  was  none  of  the  vulgar  errors ;  the  greateft  perfons, 
pliilofophers  of  the  belt  repute,  admitted  this  fuperfti- 
tion.  Socrates,  when  in  prifon,  hearing  this  line  of 
Homer, 

Within  three  days  I  Phthia’s  fhore  fhall  fee, 

immediately  faid,  within  three  days  I  fhall  be  out  of  the 
3  O  2  world  } 
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Sorfhcge.  world  ;  gathering  it  from  the  double  meaning  of  the 
word  PhthiOy  which  in  Greek  is  both  the  name  of  a 
country  and  fignifies  corruption  or  death.  This  predic¬ 
tion,  addrefied  to  ./Efchines,  was  not  eafily  forgotten,  as 
k  was  verified. 

When  this  fuperftition  paffed  from  Paganifm  into 
Chriftianity,  the  Chriftians  had  two  methods  of  confut¬ 
ing  the  divine  will  from  the  Scriptures  $  the  one,  cafual- 
ly,  to  open  the  divine  writings,  and  take  their  diredion, 
as  above  mentioned ;  the  other,  to  go  to  church  with  a 
purpofe  of  receiving,  as  a  declaration  of  the  will  of  hea¬ 
ven,  the  words  of  the  Scripture,  which  were  finging  at 
the  inftant  of  one’s  entrance. 

This  unwarrantable  pra&ice  of  inquiring  into  futurity 
prevailed  very  generally  in  England  till  the  beginning 
of  the  1 8th  century j  and  lometimes  the  books  of 
Scripture,  and  fometimes  the  poems  of  Virgil,  were  con¬ 
futed  for  oracular  refponfes.  One  remarkable  inftance 
is  that  of  King  Charles  I.  who  being  at  Oxford  during 
the  civil  wars,  went  one  day  to  fee  the  public  library, 
where  he  was  fhown,  among  other  books,  a  Virgil  no¬ 
bly  printed  and  exquifitely  bound.  The  lord  Falkland, 
to  divert  the  king,  would  have  his  majefty  make  a  trial 
of  his  fortune  by  the  Series  Virgiliance .  Whereupon 
the  king  opening  the  book,  the  paffage  which  happened 
to  come  up  was  this : 

jdt,  hello  audacis  populi  vex  at  us  et  armis , 

Finibus  extorris ,  coniplexu  avulfus  lull , 

Auxilium  imploret  ;  videatque  ijidigna  fuorum 
Funera  :  nec ,  cum  fe  fuh  leges  pacts  iniquce 
Tradiderat ,  regno  aut  optata  luce  fruatur  ; 

Sed  cadat  ante  diem ,  mediaque  inhumatus  arena . 

Alneid,  lib.  iv. 

Yet  let  a  race,  untamed  and  haughty  foes, 

His  peaceful  entrance  with  dire  arms  oppofe* 
Oppreffed  with  numbers  in  the  unequal  field, 

His  men  difcouraged,  and  himfelf  expelled, 

Let  him  for  fuccour  fue  from  place  to  place, 

Torn  from  his  fubje&s,  and  his  fon’s  embrace  : 

Firft  let  him  fee  his  friends  in  battle  (lain, 

And  their  untimely  fate  lament  in  vain ; 

And  when  at  length  the  cruel  war  fhall  ceafe, 

On  hard  conditions  may  he  buy  his  peace. 

Nor  let  him  then  enjoy  fupreme  command," 

But  fall  untimely  by  fome  hoflile  hand, 

And  lie  unburied  on  the  barren  fand. 
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Lord  Falkland  obferving  that  the  king  was  concern¬ 
ed  at  this  accident,  would  likewife  try  his  own  fortune 
in  the  fame  manner,  hoping  he  might  fall  upon  fome 
paffage  that  would  have  no  relation  to  his  cafe,  and 
thereby  divert  the  king’s  thoughts  from  any  impreflion 
which  the  other  might  have  upon  him  $  but  the  place 
he  humbled  upon  was,  as  much  fuited  to  his  deftiny  as 
the  other  had  been  to  the  king’s  \  being  the  lamenta¬ 
tion  of  Evander  for  rhe  untimely  death  of  his  fon  Pal¬ 
las  * :  for  this  lord’s  elded  fon,  a  young  man  of  an 
amiable  character,  had  been  (lain  in  the  firft  battle  of 
Newbury. 

We  have  ourfelves  known  feveral  whofe  devotion  has 
not  always  been  regulated  by  judgement  puriue  this  me¬ 
thod  of  divination  ;  and  have  generally  obferved,  that 
the  confequence  has  been  defpair  or  prefumpdon.  To 
&ch  we  beg  leave  to  recommend  one  paffage  in  Scrip- 


among  miners,  denotes  a  paffage  dug  un¬ 
to  convey  off  waters  from  mines.  See 


ture  which  will  never  difappoint  them  :  Thou  J halt  not 
tempt  the  Lord  thy  God. 

SO  LERI  A,  in  antiquity,  facrifices  offered  to  the 
gods  for  delivering  a  perfon  from  danger  5  as  alfo  poeti¬ 
cal  pieces  compofed  for  the  fame  purpofe. 

SOUBISE,  a  town  of  France,  in  the  department  of 
Lower  Charente,  and  late  territory  of  Saintonge.  It  is 
feated  on  the  river  Charente,  22  miles  fouth  of  Rochelle, 
in  W.  Long.  1.  2.  N.  Lat.  45.  57. 

SOUDAN,  a  kingdom  ot  Africa,  fituated  between 
n°  and  1 6°  N.  Lat.  and  26°  and  30°  E.  Long.  See 
Dar  Fur. 

SOUGH, 
der  ground, 

Mine. 

SOVEREIGN,  in  matters  of  government,  is  applied 
to  the  fupreme  magiftrate  or  magiftrates  of  an  indepen¬ 
dent  government  or  ftate ;  becaufe  their  authority  is  on¬ 
ly  bounded  by  the  laws  of  God  and  the  laws  of  the 
ftate  :  fuch  are  kings,  princes,  &c.  See  Preroga¬ 
tive,  &c. 

SOVEREIGN  Power ,  or  Sovereignty ,  is  the  power  o-f 
making  laws  \  for  wTherever  that  power  refides,  all  others 
muft  conform  to  it,  and  be  diredted  by  it,  whatever  ap¬ 
pearance  the  outward  form  and  adminiftration  of  the  go¬ 
vernment  may  put  on.  For  it  is  at  any  time  in  the  op¬ 
tion  of  the  legiflature  to  alter  that  form  and  adminiftra¬ 
tion  by  a  new  edidt  or  rule,  and  to  put  the  execution  of 
the  laws  into  whatever  hands  it  pleafes  :  and  all  the 
other  powers  of  the  ftate  muft  obey  the  legiflative  power 
in  the  execution  of  their  feveral  functions,  or  elfe  the 
conftitution  is  at  an  end.  In  our  conftitution  the  law 
afcribes  to  the  king  the  attribute  of  fovereignty  :  but 
that  is  to  be  underftood  in  a  qualified  fenfe,  i.  e.  as  fu¬ 
preme  magiftrate,  not  as  foie  legiflator  j  as  the  legilla- 
tive  power  is  veiled  in  the  king,  lords,  and  commons, 
not  in  any  of  the  three  eftates  alone. 

SOU.  See  Sol. 

SOUFFRIERE,  a  fmall  town,  fituated  at  the  bot¬ 
tom  of  a  bay,  near  the  leeward  extremity  of  the  ifland 
of  St  Lucia.  Of  itfelf  it  is  not  entitled  to  much  notice, 
but  the  adjacent  ground  is  very  remarkable.  The  de¬ 
clivities  of  the  furrounding  hills  are  cultivated,  and  af¬ 
ford  fugar-cane  of  a  good  quality. 

The  extremity  of  the  fouth  fide  of  Souffriere  bay  runs 
into  two  fteep  hills  of  a  conical  Ihape,  and  nearly  per¬ 
pendicular,  reckoned  the  higheft  on  the  ifland,  and 
known  by  the  appellation  of  the  Sugar-Loaf  Hills .  It 
is  impoflible  to  afcend  them  ;  for  although  it  was  once 
attempted  by  two  negroes,  it  is  faid  that  they  never  re¬ 
turned.  Palling  the  hills  to  the  windward  of  Souffriere, 
a  fine  level  country  prefents  itfelf,  extending  from  15 
to  20  miles  from  the  back  of  the  Sugar-Loaf  Hills  along 
the  fea  coaft,  being  wholly  cultivated,  and  divided  into 
rich  eftates.  It  is  interfered  by  numerous  rivers  of  very 
clear  water,  which,  by  art,  are  made  fubfervient  to  the 
purpofe  of  fugar-making.  The  rains  here  are  lefs  fre¬ 
quent  than  on  any  other  part  of  the  ifiand,  and  the  wind 
blows  from  the  fea,  or  nearly  fo. 

There  is  a  volcano  in  the  vicinity  of  this  town.  Af¬ 
ter  pafting  one  or  two  fmall  hills,  the  fmell  of  fulphur  is 
fenfibly  felt  before  any  veftige  of  the  place  is  perceived. 
The  firft  thing  difcerned  is  a  rivulet  of  black  running 
water,  fending  forth  ftreams  nearly  in  a  ftate  of  ebulli¬ 
tion  from  which  the  volcano  foon  comes  into  view,  fi¬ 
tuated 
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II 

Souffriere. 
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Souffrfere  luated  In  a  hollow,  and  furrounded  by  hills  on  every 
||  f1£ie.  There  are  many  pits  in  the  hollow,  of  a  black 
t Sounding.  ^  boiling  matter,  which  appears  to  work  with 

great  force.  Lava  is  eje&ed  by  flow  degrees,  and  there 
is  a  large  mafs  of  it  in  the  centre  of  the  hollow,  forming 
a  fort  of  hill.  The  lava  is  faid  to  be.  a  fulphur  mixed 
with  calcareous  earth  and  fome  faline  body.  Small 
quantities  of  alum  have  been  found  in  a  perfe&.  ftate  J 
and  there  is  a  rivulet  of  good  water  in  the  opening,  at 
the  north  lide  of  the  hollow.  When  the  bottom  of  it  is 
flirred,  the  water  is  very  hot,  fo  much  fo  as  not  to  be 
touched.  The  liquid  running  from  the  pits  is  flrongly 
impregnated  with  fulphur,  and  very  much  refembles 
the  preparation  fold  in  the  ihops,  called  aqua fulphu- 
rata. 

SOUL,  the  principle  of  perception,  memory,  intel¬ 
ligence,  and  volition,  in  man  }  which,  lince  the  earlieft 
era  of  philofophy,  has  furniihed  queftions  of  difficult  in- 
vefligation,  and  materials  of  keen  and  important  contro- 
verfy  (fee  Metafhysics,  Part  III.  chap.  ii.  iii.  iv.  v.  ; 
and  Resurrection,  N°  42—48.).  In  the  4th  volume 
of  the  Memoirs  of  the  Literary  and  Philofophical  So¬ 
ciety  of  Manchefter,  the  reader  will  find  a  very  valuable 
paper  by  Dr  Ferriar,  proving,  by  evidence  apparently 
complete,  that  every  part  of  the  brain  has  been  injured 
without  affe&ing  the  ad  of  thought.  An  abridgement 
of  that  memoir  would  weaken  its  reafoning  ;  which, 
built  on  matters  of  fa£l  and  experience,  appears  to  us  to 
have  (haken  the  modern  theory  of  the  Materialifls  from 
its  very  foundation. 

Soul  of  Brutes.  See  Brutes. 

SOUND,  in  Physics ,  a  term  which  exprefies  a  Am¬ 
ple  idea  >  it  is  that  primary  information  which  we.ob- 
tain.  of  external  things  by  means  of  the  fenfe  of  hearing. 
See  Acoustics. 

Sound,  in  Geography ,  denotes  in  general  any  flrait 
or  inlet  of  the  fea  between  two  headlands.  It  is  given 
by  way  of  eminence  to  the  flrait  between  Sweden  and 
Denmark,  joining  the  German  ocean  to  the  Baltic,  be¬ 
ing  about  three  miles  over.  See  Denmark,  N°  32. 
and  Elsinore. 

SOUND-Board,  the  principal  part  of  an  organ,  and 
that  which  makes  the  whole  machine  play.  It  is  a  re- 
fervoir  into  which  the  wind,  drawn  in  by  the  bellows,  is 
conduced  by  a  port-vent,  and  thence  diftributed  into 
the  pipes  placed  over  the  holes  of  its  upper  part.  The 
wind  enters  them  by  valves,  which  open  by  preffing  on 
the  keys,  after  the  regifters  are  drawn,  by  which,  the 
air  is  prevented  from  going  into  any  of  the  other  pipes, 
befides  thofe  in  which  it  is  required. 

SOUND-Board  alfo  denotes  a  thin  broad  board  placed 
over  the  head  of  a  public  fpeaker,  to  enlarge  or  extend 
and  ftrengthen  his  voice. 

Sound-hoards  are  found  by  experience  to  be  of  no  ufe 
in  theatres,  as  their  diftance  from  the  fpeaker  is  too 
great  to  be  imprefled  wTith  fufficient  force.  But  found- 
boards  over  a  pulpit  have  frequently  a  good  effeCt,  when 
the  cafe  is  conftru&ed  of  a  proper  thicknefs,  and  accord¬ 
ing  to  particular  principles. 

SOUND- Po/l ,  is  a  pofl  placed  in  the  infide  of  a  violin, 
&c.  as  a  prop  between  the  back  and  belly  of  the  inftru- 
ment,  and  nearly  under  the  bridge. 

SOUNDING,  the  operation  of  trying  the  depth  of 
the  fea,  and  the  nature  of  the  bottom,  by  means  of  a 
plummet  funk  from  a  (hip  to  the  bottom. 


There  are  two  plummets  ufed  for  this  purpofe  in  na-  Sounding,  ^ 
vigation  }  one  of  which  is  called  the  hand-lead ,  weigh-  WY*,W 
ing  about  8  or  9  pounds  \  and  the  other  the  deepfea- 
lead,  which  weighs  from  25  to  30  pounds  \  and  both 
are  (haped  like  the  fruflum  of  a  cone  or  pyramid.  The 
former  is  ufed  in  (hallow  wTaters,  and  the  latter  at  a 
great  diftance  from  the  (hore  j  particularly  on  approach¬ 
ing  the  land  after  a  fea-voyage.  Accordingly  the  lines 
employed  for  this  purpofe  are  called  the  deepfea  lead¬ 
line ,  and  the  hand  lead-line . 

The  hand  lead-line,  which  is  ufually  20  fathoms  in 
length,  is  marked  at  every  two  or  three  fathoms  \  fo 
that  the  depth  of  the  water  may  be  afcertained  either  in 
the  day  or  night.  At  the  depth  of  tw7o  and  three  fa¬ 
thoms,  there  are  marks  of  black  leather  \  at  5  fathoms, 
there  is  a  white  rag  5  at  7,  a  red  rag  ;  at  10,  black 
leather  ;  at  13,  black  leather  5  at  15,  a  white  rag  j  and 
at  17,  a  red  ditto. 

Sounding  wfith  the  hand  lead,  which  is  called  heaving 
the  lead  by  feamen,  is  generally  performed  by  a  man  who 
Hands  in  the  main-chains  to  windward.  Having  the 
line  quite  ready  to  run  out  without  interruption,  lie-hold's 
it  nearly  at  the  diftance  of  a  fathom  from  the  plummet  > 
and  having  fwung  the  latter  backwards  and  forwards 
three  or  four  times,  in  order  to  acquire  the  greater  ve¬ 
locity,  he  fwings  it  round  his  head,  and  thence  as. far 
forward  as  is  neceffary  }  fo  that,  by  the  lead’s  finking 
whilft  the  (hip  advances,  the  line  may  be  almoft  perpen¬ 
dicular  when  it  reaches  the  bottom.  The  perfon  found¬ 
ing  then  proclaims  the  depth  of  the  water  in  a  kind  of 
fong  refembling  the  cries  of  hawkers  in  a  city.  Thus 
if  the  mark  of  five  fathoms  is  clofe  to  the  furface  of  the 
water,  he  calls,  4  By  the  mark  five  !”  and  as  there  is  no 
mark  at  four,  fix,  eight,  &.c.he  eftimates  thofe  numbers, 
and  calls,  4  By  the  dip  four,’  &c.  If  he  judges  it  to  be 
a  quarter  or  an  half  more  than  any  particular  number, 
he  calls,  4  And  a  quarter  five!  and  a  half  four,’  &c.  If 
he  conceives  the  depth  to  be  three  quarters  more  than  a 
particular  number,  he  calls  it  a  quarter  lefs  than  the  next; 
thus,  at  four  fathoms  and  three  fourths  he  calls  4  A  quar¬ 
ter  lefs  five  !’  and  fo  on. 

The  deep  fea  lead  is  marked  with  two  knots  at  20 
fathoms,  three  at  30,  four  at  40,  and  fo  on  to  the  end. 

It  is  alfo  marked  with  a  Angle  knot  in  the  middle  of 
each  interval,  as  at  25,  35,  45  fathoms,  &c.  To  ufe 
this  lead  more  effectually  at  fea,  or  in  deep  water  on  the 
fea  coaft,  it  is  ufual  previoufly  to  bring  to  the  (hip,  in  or¬ 
der  to  retard  her  courfe  :  the  lead  is  then  thrown  as  far 
as  poffible  from  the  (hip  on  the  line  of  her  drift,  fo  that, 
as  it  finks,  the  (hip  drives  more  perpendicularly  over  it. 

The  pilot,  feeling  the  lead  ftrike  the  bottom,  readily 
difeovers  the  depth  of  the  water  by  the  mark  on  the  line 
neareft  its  furface.  The  bottom  of  the  lead  .being  alfo 
well  rubbed  over  with  tallow,  retains  the  diftinguifliing 
marks  of  the  bottom,  as  (hells,  ooze,  gravel,  &c.  which 
naturally  adhere  to  it. 

The  depth  of  the  water,  and  the  nature  of  the  ground, 
which  is  called  the  foundings ,  are  carefully  marked  in  the 
log-book,  as  well  to  determine  the  diftance  of  the  place 
from  the  (hore,  as  to  corredl  the  obfervations  of  former 
pilots. 

A  machine  for  the  fame  purpofe  has  been  invented 
by  Mr  Maffey,  of  which  the  following  defeription  is 
given :  . 

“The  importance  of  obtaining  true  foundings  at  fea  muft 
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;  be  admitted  by  every  feaman  j  and  it  is  rather  Angular, 
that  no  other  method  than  the  common  lead  has  hither¬ 
to  been  brought  into  ufe  ^  as  its  imperfe&ions  are  very 
generally  acknowledged. 

“  Many  veffels  have  been  loft,  by  depending  upon  the 
foundings  taken  in  the  ufual  way.  The  difficulty  of  ob¬ 
taining  the  true  perpendicular,  and  the  uncertainty  as  to 
the  exa£l  moment  when  the  lead  ftrikes  the  bottom,  up¬ 
on  which  the  accuracy  of  the  refult  depends,  muft  al¬ 
ways  prevent  the  poffibility  of  obtaining  the  true  depth, 
while  the  (hip  lias  any  confiderable  way  upon  her.  In¬ 
deed,  it  has  been  acknowledged  by  experienced  feamen, 
during  fome  experiments,  made  at  various  times,  in  the 
river  Merfey,  that  they  could  not  depend  upon  the  com¬ 
mon  lead,  when  going  five  or  fix  knots  in  the  hour,  in 
tk~n  or  twelve  fathoms  of  water*  When  the  depth  is 
confiderable,  the  veftel  muft  be  hove  to,  which  is  an  ope¬ 
ration  attended  with  great  lofs  of  time,  and  fometimes 
confiderable  injury  to  the  fails  j  and  during  a  chafe,  this 
inconvenience  muft  be  particularly  felt. 

“  True  foundings  may  be  taken  with  this  machine  in 
thirty  fathoms  water,  without  the  trouble  of  heaving  the 
veftel  to,  although  {he  may  be  going  at  the  rate  of  fix 
miles  in  the  hour.  True  foundings  may  alfo  thus  be 
obtained  in  very  deep  water,  where  it  is  not  poffible  to 
take  them  by  the  common  lead. 

[f  “  Fig*  I*  reprefents  the  founding  machine,  a  is  the 
*  founding  weight,  containing  a  regifter,  i,  2,  with  two 
dials  :  the  hand  of  the  dial  i  makes  one  revolution  wffien 
the  weight  has  defcended  twenty  fathoms,  the  other  re¬ 
volves  once  when  the  defcent  amounts  to  five  hundred 
fathoms.  A  rotator,  b,  fimilar  to  that  attached  to  the 
log,  communicates  with  the  whedl  work  of  the  dials 
i,  2,  by  means  of  the  rod  e,  on  which  there  are  three 
univerfal  joints,  3,  4,  and  5.  This  rod  is  fupported  du¬ 
ring  the  defcent  of  the  weight,  by  the  drop,  d ,  at  the 
end  of  which  is  a  fork,  6,  and  a  fri&ion  wheel,  7. 

“  When  the  machine  is  to  be  ufed,  a  founding  line  is 
faftened  to  the  ring,  ^  ;  and  one  of  the  vanes  of  the  ro¬ 
tator  is  flipped  into  the  fpring  8  :  the  rotator  will  then 
be  in  the  pofition  indicated  by  the  dotted  lines,  x.  The 
indices  muft  be  fet  at  o,  and  the  cover  or  lid, be  fhut. 
The  machine  muft  then  be  projedled  perpendicularly 
into  the  fea.  As  foon  as  it  reaches  the  furface,  the  re- 
fiftance  of  the  water  forces  the  dotted  rotator,  x,  out  of 
the  fpring  8,  and  it  afiumes  its  perpendicular  dire&ion 
as  reprefented  by  the  rotator  b.  As  the  machine  de¬ 
fends,  it  is  evident  the  rotator  will  revolve,  and  its  mo¬ 
tion  be  communicated  freely  paft  the  fri&ion  wheel  7, 
and  the  univerfal  joint  5,  to  the  wheel  work  of  the  dials 
1,  2,  and  thus  indicate  the  fpace  palled  through  in  fa¬ 
thoms.  When  the  machine  has  arrived  at  the  bottom, 
the  rotator,  as  it  is  no  longer  buoyed  up  by  the  rea&ion 
of  the  water,  will  fall  to  the  bottom,  quitting  the  fork 
of  the  drop  d,  which  will  alfo  fall  froln  its  horizontal 
pofition,  and  in  its  defcent,  by  means  of  the  locking  rod 
9,  prevent  the  rotator  from  revolving  as  the  machine  is 
drawn  up.  When  at  the  bottom,  the  rotator  will  be  in 
the  pofition  of  the  dotted  lines  y. 

“  This  machine,  fimple  in  its  conftrinftion,  and  fcarcely 
more  liable  to  accident  than  the  common  lead,  afcer- 
tains,  with  the  utmoft  preeifion,  the  perpendicular  depth, 
by  the  mere  a&  of  defcent  through  the  water.  No  mif- 
take  can  arife  from  that  common  fource  of  errour,  the 
drift  or  lee-way  of  the  fhip  during  the  time  of  defcent j 
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nor  does  an  operation  of  fiich  importance  depend  upon  Sounding, 
the  uncertain  fenfation  caufed  by  the  lead  ftriking  the 
bottom,  on  which  the  accuracy  of  the  common  log  al¬ 
together  depends,  and  which,  it  is  well  known,  frequent¬ 
ly  and  materially  mifleads  the  beft  feaman  :  for  though 
a  thoufand  fathoms  of  line  were  paid  out,  in  the  fmalleft 
depth  of  water,  no  inaccuracy  could  arife,  as  the  perpen¬ 
dicular  depth,  at  the  point  of  heaving,  would  be  regj- 
ftered  on  the  index.  1  he  only  inconvenience  experi¬ 
enced  would  be  the  additional  labour  necelTary  for  haul¬ 
ing  in  the  excefs  of  line.  Fhe  moft  inexperienced  per- 
fon  may  ufe  this  machine,  without  rifk  of  error,  in  the 
moft  turbulent  fea,  and  during  the  night. 

“  The  advantages  already  enumerated  would  render  the 
founding  machine  of  great  importance  •,  but  there  are 
other  properties  of  ftill  more  confequence. 

“  To  heave  a  fhip  to,  in  order  to  obtain  foundings,  on  a 
lee.fhore,  in  ftormy  weather,  is  a  very  difagreeable  ope¬ 
ration,.  attended  with  much  trouble,  and  lofs  of  way  5 
alfo  with  confiderable  danger  to  the  fhip’s  fails  ;  indeed, 
it. would  often,  under  fuch  circumllances,  be  attended 
with  great  hazard  to  the  fafety  of  the  fhip.  To  avoid 
thefe  unpleafant  confequences,  the  mafter  fometimes 
adopts  a  meafure,  which  he  conceives  to  be  the  lefs  ex¬ 
ceptionable  alternative,  by  running  on  without  founding 

“  To  prove  how  much  inconvenience  and  danger  are 
avoided  by  Maffey’s  lead,  it  is  enough  to  ftate,  that 
foundings  may  be  taken  in  depth  from  60  to  80  fathoms, 
while  the  fhip  is  under  way,  at  the  rate  of  three  miles 
an  hour  j  and  as  the  rate  of  failing  may  be  ftill  materi¬ 
ally  reduced,  without  entirely  flopping  the  veftel,  or  al¬ 
tering  her  co.urfe,  fo.  may  foundings  be  had,  to  any  depth 
required,  while  fhe  is  under  way. 

“  In  order  more  clearly  to  fhow  the  fuperiority  of  this 
machine,  and  make  it  apparent,  that  the  quantity  of 
ftray-lime  veered  out  does  not  at  all  affe&  the  truth  of  the 
refult  :  fuppofe  the  common  lead  thrown  from  themizen 
chains  of  the  fhip,  which  may  be  reprefented  by  the 
point  a  of  the  triangle  a  be,  (fig.  2.),  and  that  the  ffiippj  * 
has  moved  forwards  through  the  fpace  equal  to  the  line 
be,  while  the  lead  has  defcended  through  the  line  ac  \ 
it  is  evident,  that  it  is  impoffible,  in  this  cafe,  to  afeer- 
tain  the  exaft  depth,  as  a  quantity  of  line,  equal  to  a  b, 
would  be  paid  out,  whereas  the  true  depth  is  equal  only 
to  the  line  ac,  which  is  much  lefs.  But  the  cafe  is  very 
different  when  the  patent  founding  machine  is  ufed,  as 
the  operation  ceafes  when  it  has  reached  the  bottom  ; 
nor  is  the  ftray-line,  ab,  whatever  its  length,  at  all  taken 
into  the  account. 

“  It  has  been  extremely  difficult,  and  fometimes  im¬ 
poffible,  to  obtain  foundings  in  very  deep  water  with  the 
common  lead,  which  may  perhaps  be  thus  accounted  for. 

The  common  line  wffiich  is  ufed  for  founding,  though,  if 
left  to  itfelf,  it  would  fink  in  water,  yet  its  defcent  would 
be  much  flower  than  that  of  the  lead,  feparately  $  it 
confequently  follows,  that  the  lead  muft  be  fo  much  im¬ 
peded  by  carrying  the  line  with  it,  that  when  it  does 
reach  the  bottom,  there  will  be  fcarcely  any  fenfible 
check  to  enable  the  feaman  to  know  the  prcclfe  mo¬ 
ment.  Indeed,  if  he  can  afeertain  even  this  to  a  cer¬ 
tainty,  he  ftill  cannot  depend  upon  the  truth  of  his 
foundings ;  for  if  there  be  the  leaft  drift  or  current,  the 
line  itfelf  will  aflame  a  curve,  fimilar  to  that  of  the  Wn-c 
of  a  kite  in  thg  air.  Thefe  two  caufes  will  always  ope¬ 
rate 
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rule  again  ft  the  perfection  of  the  common  mode  of 
founding. 

“  After  fo  fully  defcriblng  the  principle  of  the  patent 
founding  machine,  it  is  fcarcely  neceffary  to  prove,  that 
is  liable  to  neither  of  the  foregoing  objections  j  and  it 
may  be  fufficient  to  fay,  that,  as  it  will  certainly  find  its 
way  to  the  bottom,  if  a  fufficient  portion  of  ftray-line  be 
allowed  to  guard  againft  its  being  checked  in  its  pro- 
grefs,  and  the  certainty  of  its  having  reached  the  bot¬ 
tom  may  be  afeertained  by  the  arming,  there  can  be  no 
doubt  of  the  practicability  of  its  obtaining  foundings,  in 
any  depth,  and  no  reafonable  doubt  of  their  correCtnefs 
when  obtained. 

“  From  the  conftruCtion  of  this  machine,  it  might  be 
imagined,  that  the  rotator  would  impede  its  motion 
through  the  water,  and  that  it  could  not  defeend  fo  ra¬ 
pidly  as  the  common  lead  ;  but  during  repeated  trials, 
in  thirteen  fathoms  water,  in  which  the  rotator  was  fre¬ 
quently  detached,  and  the  lead  fuffered  to  defeend  alone, 
there  was  no  difference  perceptible  in  the  time  of  their 
defeent,  though  an  excellent  quarter decond  flop  watch 
was  ufed  during  the  experiment,  to  deteCf  any  change. 
The  following  table  fhows  how  very  uniformly  the  times 
of  defeent  correfponded  with  the  depths  in  fathoms,  du¬ 
ring  a  feries  of  trials  made  on  the  river  Merfey,  with  the 
patent  lead,  \veighing  14  pounds. 

“  The  manner  of  conducing  thefe  experiments  was  fuch 
as  is  deferving  of  perfeCf  reliance.  Two  pilots,  of  well- 
known  ability  and  experience,  were  employed  :  one  threw 
the  lead,  and  the  other,  the  moment  he  found,  by  the 
ilackening  of  the  rope,  that  the  weight  hud  arrived  at 
the  bottom,  cried  ‘  flop,’  to  a  third  perfon  who  held  the 
watch. 
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“  Taken  when  under  fail,  at  upwards  of  five  knots  in 
the  hour. 

u  Several  captains  and  mailers  in  the  navy  have  made 
trial  of  the  log  and  founding  machine,  and  given  very 
favourable  reports  of  their  performance  j  and  it  has  been 
adopted  by  order  of  the  Navy  Board  in  the  Britifh. 
navy 

SOUP,  a  ftrong  decoClion  of  fieih  or  other  fub- 
ftances. 

Portable  or  dry  foup  is  a  kind  of  cake  formed  by 
boiling  the  gelatinous  parts  of  animal  fubftan'ces  till  the 
watery  parts  are  evaporated.  This  fpecies  of  foup  is 
chiefiy  ufed  at  fea,  and  has  been  found  of  great  advan¬ 
tage.  The  following  receipt  will  ftiow  how  it  is  pre¬ 
pared. 

Of  calves  feet  take  4  *,  leg  of  beef  1 2  lbs.  \  knuckle 
cA  veal  3  lbs;  and  leg  of  mutton  10  lbs.  Thefe  are 
to  be  boiled  in  a  fufficient  quantity  of  water,  and  the 
f  urn  taken  off  as  ufual  ;  after  which  the  foup  is  to  be 
feparated  from  the  meat  by  draining  and  prefiure.  The 


meat  is  then  to  be  boiled  a  fecond  time  in  other  water  j  Soup  * 
and  the  two  decoClions,  being  added  together,  muft  be  il^ 
left  to  cool,  in  order  that  the  fat  may  be  exa&ly  fepa-  ,  q“_!L  j 

rated.  The  foup  muft  then  be  clarified  with  five  or  fix 
whites  of  eggs,  and  a  fufficient  quantity  of  common  fait 
added.  The  liquor  is  then  ftrained  through  flannel, 
and  evaporated  on  the  water-bath  to  the  confidence  of 
a  very  thick  pafte  }  after  which  it  is  fpread  rather  thin 
upon  a  fmooth  done,  then  cut  into  cakes,  and  laftly 
dried  in  a  ftove  until  it  becomes  brittle  ;  thefe  cakes  are 
kept  in  well  clofed  bottles.  The  fame  procefs  may  be 
ufed  to  make  a  portable  foup  of  the  flefh  of  poultry  ^  and 
aromatic  herbs  may  be  ufed  as  a  feafoning,  if  thought 
proper. 

Thefe  tablets  or  cakes  may  be  kept  four  or  five 
years.  When  intended  to  be  ufed,  the  quantity  of  half 
an  ounce  is  put  into  a  large  glafs  of  boiling  water,, 
which  is  to  be  covered,  and  fet  upon  hot  afhes  for  a 
quarter  of  an  hour,  or  until  the  whole  is  entirely  dif- 
folved.  It  forms  an  excellent  foup,  and  requires  no  ad¬ 
dition  but  a  fmall  quantity  of  fait. 

SOUR-croute.  See  Croute. 

SQUR-Gourd ,  or  African  Calabajh-iree .  See  AdaK- 
sonia,  Botany  Index* 

SOUTH,  Dr  Robert,  an  eminent  divine,  was  the 
fon  of  Mr  William  South  a  merchant  of  London,  and 
was  born  at 'Hackney  near  that  city  in  1633.  He  Hu- 
died  at  Weftminfter  fchool,  and  afterwards  in  ChrifL 
church  college,  Oxford.  In  1654,  vvrote  a  C0Py 
Latin  verfes  to  congratulate  Cromwell  upon  the  peace 
concluded  with  the  Dutch  ;  and  the  next  year  a  Latin 
poem,  entitled  Mnfica  Inc  an  tans.  In  1660  he  was  defi¬ 
ed  public  orator  of  the  univerfity  \  and  the  next  year 
became  domeftic  chaplain  to  Edward  earl  of  Clarendon, 
lord-high  chancellor  of  England.  In  1663  lie  was  in- 
ftalled  prebendary  of  Weftminfter,  admitted  to  the  de¬ 
gree  of  dofror  of  divinity,  and  had  a  finecure  bellowed 
on  him  in  Wales  by  his  patron  the  earl  of  Clarendon  $ 
after  whofe  retirement  into  France  in  1667  he  became 
chaplain  to  the  duke  of  York.  In  1670  he  was  inftal- 
led  canon  of  Chrift  church  in  Oxford  j  and  in  1676  at¬ 
tended  as  chaplain  to  Laurence  Hyde,  Efq.  ambaflador 
extraordinary  to  the  king  of  Poland.  In  1678  he  was 
prefented  to  the  redlory  of  Blip  in  Oxfordftiire  }  and 
in  1680  rebuilt  the  chancel  of  that  church,  as  he  after¬ 
wards  did  the  redlory-houfe  belonging  to  it.  After  the 
revolution  he  took  the  oath  of  allegiance  to  King  Wil¬ 
liam  and  Queen  Mary,  though  he  excufed  himfelf  from 
accepting  a  great  dignity  in  the  church,  vacated  by  the 
perfonal  refufal  of  that  oath.  His  health  began  to  de¬ 
cline  feveral  years  before  his  death,  which  happened  in 
1716.  He  was  interred  in  Weftminfter  Abbey,  where 
a  monument  is  ere£led  to  his  memory.  He  publifiied, 

1.  Animadverfions  on  Dr  Sherlock’s  Vindication  of  the 
Holy  and  Ever  Bleffed  Trinity.  2.  A  Defence  of  his 
Animadverfions.  3.  Sermons,  8  vols  8vo.  And  after 
his  deceafe  were  publiflied  his  Opera  Poflliuma  Latina , 
and  liis  pofthumous  Englilh  works.  Dr  South  was  re¬ 
markable  for  his  wit,  which  abounds  in  all  his  writings, 
and  particularly  in  his  fermons  5  but  at  the  fame  time 
they  equally  abound  in  ill-humour,  fpleen,  and  fatire. 

He  was  remarkable  for  being  a  time-ferver.  During 
the  life  of  Cromwell  he  was  a  Haunch  Prcfhyterian,  and 
then  railed  againft  the  Independents  :  at  the  Reftora- 

tion 
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tion  lie  exerted  his  pulpit-eloquence  again!!  the  Prelby- 
terians )  and  in  the  reign  of  Queen  Anne,  was  a  warm 
advocate  for  Sacheverel. 

South,  one  of  the  four  cardinal  points  from  which 
the  winds  blow. 

SOUTH  Sea ,  or  'Pacific  Ocean ,  is  that  vaft  body  of 
water  interpofed  between  Afia  and  America.  It  does 
not,  however,  ftridlly  fpeaking,  reach  quite  to  the  con¬ 
tinent  of  Aha,  excepting  to  the  northward  of  the  pe* 
ninfula  of  Malacca  :  for  the  water  interpofed  between 
the  eaftern  coal!  of  Africa  and  the  peninfula  juft  men¬ 
tioned  has  the  name  of  the  Indian  ocean .  The  South 
fea  then  is  bounded  on  one  fide  by  the  wxftern  coaft  of 
America,  through  its  whole  extent,  from  the  unknown 
regions  in  the  north  to  the  flraits  of  Magellan  and 
Terra  del  Fuego,  where  it  communicates  with  the  fou- 
thern  part  of  the  Atlantic.  On  the  other  fide,  it  is 
bounded  by  the  coaft  of  Afia,  from  the  northern  pro¬ 
montory  of  Tfchukotlkoi  Nofs,  to  the  peninfula  of  Ma¬ 
lacca  already  mentioned.  Thence  it  is  bounded  to  the 
fouthward  by  the  northern  coaft s  of  Borneo,  Celebes, 
Macaffar,  New  Guinea,  New  Holland,  and  the  other 
iflands  in  that  quarter,  which  divide  it  from  the  Indian 
ocean.  Then,  waftiing  the  eaftern  coaft  of  the  great 
ifiand  of  New  Holland,  it  communicates  with  that  vaft 
body  of  water  encompafting  the  whole  fouthern  part  of 
the  globe,  and  which  has  the  general  name  of  the  Sou¬ 
thern  ocean  all  round.  Thus  does  this  vaft  ocean  occu¬ 
py  almoft  the  femicircumference  of  the  globe,  extending 
almoft  from  one  pole  to  the  other,  and  about  the  equa¬ 
torial  parts  extending  almoft  J  8o°  in  longitude,  or 
12,500  of  our  miles. 

The  northern  parts  of  the  Pacific  ocean  are  entirely 
deftitute  of  land  \  not  a  fingle  ifiand  having  yet  been 
difcovered  in  it  from  the  latitude  of  40°  north  and  up¬ 
wards,  excepting  fuch  as  are  very  near  the  coaft  either 
of  Afia  or  America  5  but  in  the  fouthern  part  there 
are  n  great  number. 

Till  very  lately  the  South  fea  was  in  a  great  mea- 
fure  unknown.  From  the  great  extent  of  ice  which 
covers  the  fouthern  part  of  the  globe,  it  was  imagined 
that  much  more  land  exifted  there  than  in  the  northern 
regions  :  but  that  this  could  not  be  juftly  inferred  mere¬ 
ly  from  that  circumftance,  is  plain  from  what  has  been 
advanced  under  the  article  America,  N°  3 — 24  5  and 
the  fouthern  continent,  long  known  by  the  name  of 
Terra  Aujlralis ,  has  eluded  the  fearch  of  the  moft  ex¬ 
pert  navigators  fent  out  from  Britain  and  France  by 
royal  authority.  See  Terra  Australis. 

SOUTH  Sea  Company .  See  Company. 

SOUTHAMPTON,  a  fea-port  town  of  Hasnpfhire 
in  England.  It  is  commodioufiy  feated  on  an  arm  of 
the  fea  \  is  a  place  of  good  trade,  and  well  inhabited. 
It  is  furrounded  by  walls  and  feveral  watch-towers,  and 
had  a  ftrong  caftle  to  defend  the  harbour,  now  in  ruins. 
It  is  a  corporation  and  a  county  of  itfelf,  with  the  title 
of  an  earldom,  and  fends  two  members  to  parliament. 
W.  Long.  1.  26.  N.  Lat.  50,  55. 

SOUTHERN,  Thomas,  an  eminent  dramatic  wai¬ 
ter,  was  born  at  Dublin  in  1660,  and  received  his  edu¬ 
cation  in  the  univerfity  there.  He  came  young  to 
London  to  ftudy  law  ;  but  inftesd  of  that  devoted  him- 
felf  to  poetry  and  the  writing  of  plays.  His  Perfian 
Prince,  or  Loyal  Brother,  was  introduced  in  1682, 
when  the  T07  intereft  was  triumphant  in  England  \ 

3 


and  the  character  of  the  Loyal  Brother  being  intended  Southern 
to  compliment  James  duke  of  York,  he  rewarded  the  (1 
author  when  he  came  to  the  throne  with  a  commiftion  ^a* 
in  the  army.  On  the  Revolution  taking  place,  he  re¬ 
tired  to  his  ftudies,  and  wrote  feveral  plays,  from  which 
he  is  fuppofed  to  have  derived  a  very  handfome  fubfift- 
ence,  being  the  firft  who  raifed  the  advantage  of  play¬ 
writing  to  a  fecond  and  third  night.  The  moft  finiihed 
of  all  his  plays  is  Oroonoko,  or  the  Royal  Slave,  which 
is  built  on  a  true  ftory  related  in  one  of  Mrs  Behn’s  no¬ 
vels.  Mr  Southern  died  in  1746,  in  the  86th  year  of 
his  age  ;  the  latter  part  of  which  he  fpent  in  a  peaceful 
ferenity,  having,  by  bis  commiftion  as  a  foldier,  and  the 
profits  of  his  dramatic  works,  acquired  a  handfome  for¬ 
tune  ;  and  being  an  exa£l  economift,  he  improved  what 
fortune  he  gained  to  the  beft  advantage.  He  enjoyed 
the  longeft  life  of  all  our  poets  j  and  died  the  richeft  of 
them,  a  very  few  excepted.  His  plays  are  printed  in 
two  vols  1 2mo. 

Southern  Continent .  See  America,  N°  3 — 24, 
and  Terra  Aujlralis . 

SOUTHERNWOOD.  See  Artemisia,  Botany 

Index . 

SOUTHWARK,  a  town  of  Surry,  and  a  fuburb 
of  the  city  of  London,  being  feparated  from  that  me¬ 
tropolis  only  by  the  Thames.  See  London,  N°  96. 

SOW.  See  Sus,  Mammalia  Index . 

Sow,  in  the  iron  wTorks,  the  name  of  the  block  or 
lump  of  metal  they  work  at  once  in  the  iron  furnace. 

Sow-Thijlle .  See  Sonchus,  Botany  Index . 

SOWING,  in  Agriculture  and  Gardening ,  the  depo- 
fiting  any  kind  of  feed  in  the  earth  for  a  future  crop. 

See  Agriculture. 

Drill-SOWING .  See  DRILL- Sow ing . 

SOY.  See  Dolichos. 

SOZOMENUS,  Hermias,  an  ecclefiaftical  hifto- 
rian  of  the  5th  century,  was  born  in  Bethelia,  a  town 
of  Paleftinc.  He  was  educated  for  the  law,  and  be¬ 
came  a  pleader  at  Conftantinople.  He  wrote  an  A- 
bridgment  of  Ecclefiaftical  Hiftory,  in  two  books,  from 
the  afeenfion  of  our  Saviour  to  the  year  323.  This 
compendium  is  loft  \  but  a  continuation  of  it  in  nine 
books,  written  at  greater  length,  down  to  the  year 
440,  is  11  ill  extant.  He  feems  to  have  copied  Socrates, 
who  wrote  a  hiftory  of  the  fame  period.  The  ftyle  of 
Sozomenus  is  perhaps  more  elegant  j  but  in  other  re- 
fpeffs  he  falls  far  fliort  of  that  writer,  difplaying  through¬ 
out  his  whole  book  an  amazing  credulity  and  a  fuper- 
ftitious  attachment  to  monks  and  the  monaftic  life.  The 
beft  edition  of  Sozomenus  is  that  of  Robert  Stephen  in 
1544.  He  has  been  tranflated  and  publiftied  by  Vale- 
fius,  and  republiftied  with  additional  notes  by  Reading  at 
London,  17 20,  in  3  vols  folio. 

SPA,  a  town  of  Germany,  in  the  circle  of  Wcftpha- 
lia  and  biftiopric  of  Liege,  famous  for  its  mineral  wa¬ 
ters,  lies  in  E.  Long.  5.  50.  N.  Lat.  50.  30.  about  21 
miles  fouth-eaft  from  Liege,  and  7  fouth-weft  from 
Lomburg.  It  is  fituated  at  one  end  of  a  deep  valley 
on  the  banks  of  a  fmall  rivulet,  and  is  furrounded  on  all 
fides  by  high  mountains.  The  fides  of  thefe  mountains 
next  to  Spa  are  rude  and  uncultivated,  prefenting  a 
rugged  appearance  as  if  (battered  by  the  convulfions  of 
earthquakes  \  but  as  they  are  ftrewed  with  tall  oaks  and 
abundance  of  (hrubs,  the  country  around  forms  a  wild, 
romanticj  and  beautiful  landfcape.  The  accefs  to  the 
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town  13  very  beautiful.  The  road  winds  over  the 
mountains  till  it  defcends  to  their  bottom,  when  it 
runs  along  a  fmooth  valley  for  a  mile  or  a  mile  and  a 
half. 

The  town  confifts  of  four  ftreets  in  form  of  a  crofs, 
and  contains  about  400  inhabitants.  Spa  has  no  wealth 
to  boaft  of.  It  can  icarcely  iurnifh  the  neceffaries  of 
life  to  its  own  inhabitants  during  the  winter,  and  almoft 
all  the  luxuries  which  are  requilite  for  the  great  con- 
courfe  of  affluent  vifitors  during  the  fummer  are  cairied 
from  Liege  by  women.  Its  only  fource  of  w  ealth  is  its 
mineral  waters.  No  fooner  does  the  warm  feafon  com¬ 
mence,  than  crowds  of  valetudinarians  arrive,  as  well  as 
many  other  perfons  who  are  attra£led  folely  by  the  love 
of  amufement,  and  fome  from  lefs  honourable  motives. 
The  inhabitants,  who  fpend  feven  or  eight  months  of 
the  year  without  feeing  the  face  of  a  ftranger,  wait  for 
the  return  of  this  period  with  impatience.  The  wel¬ 
come  found  of  the  carriages  brings  multitudes  from  the 
town,  either  to  gratify  their  curiolity,  or  to  offer  their 
fervices  in  the  hopes  of  fecuring  your  employment  while 
you  remain  at  Spa.  Immediately  after  your  arrival,  your 
name  and  defignation  is  added  to  the  printed  lift  of  the 
annual  vifitors  *,  for  which  you  pay  a  ffated  fum  to  the 
bookfellers,  who  has  a  patent  for  this  purpofe  from  the 
prince  bifhop  of  Liege.  This  lift  not  only  enables  one 
to  know  at  a  glance  whether  any  friends  or  acquaint¬ 
ance  are  refiding  there,  but  alfo  to  diftinguilh  perfons 
of  rank  and  fafflion  from  adventurers,  who  feldom  have 
the  effrontery  to  infert  their  names. 

There  are  two  different  ways  of  accommodating  the 
vifitors  at  Spa  with  lodging  and  neceffaries.  People 
may  either  lodge  at  a  hotel,  where  every  thing  is  fur- 
nifhed  them  in  a  fplendid  and  expenfive  ftyle  ;  or  they 
may  take  up  their  refidence  in  private  lodgings,  from 
which  they  may  fend  for  provifions  to  a  cook’s  (hop. 

Among  the  people  who  vifit  Spa,  there  are  many 
perfons  of  the  firft  rank  and  fafhion  in  Europe.  Per¬ 
haps  indeed  there  is  no  place  in  Europe  to  which  fo 
many  kings  and  princes  refort  ;  but  it  is  alfo  vilited  by 
many  felf-created  nobility,  who,  under  the  titles  of 
counts,  barons,  marquifes,  and  knights,  contrive  by 


their  addrefs,  and  artifices,  to  prey  upon  the  rich  and 
unexperienced. 

The  manners  eftablifhed  at  Spa  are  conducive  both  to 
health  and  amufement.  Every  body  rifes  early  in  the 
morning,  at  fix  o’clock  or  before  it,  when  a  great 
many  horfes  ftand  ready  faddled  for  thofe  who  choofe 
to  drink  the  Sauveniere  or  Geronftere  waters  at  a  little 
diftance  from  Spa.  After  this  healthy  exercife  a  part 
of  the  company  generally  breakfaft  together  atVaux- 
hall,  a  magnificent  and  fpacious  building.  At  this 
place  a  number  of  card- tables  are  opened  every  fore¬ 
noon,  round  which  many  perfons  affemble  and  play  for 
ftakes  to  a  very  confiderable  amount.  A  ball  too  is  ge¬ 
nerally  held  once  a  week  at  Vauxhall,  befides  two  balls 
at  the  affembly  rooms  near  the  Pouhon  in  the  middle  of 
the  town. 

The  mod  remarkable  waters  at  Spa  are,  1.  The  Pou¬ 
hon,  fituated  in  the  middle  of  the  town  5  2.  The  Sau¬ 
veniere,  a  mile  and  a  half  eaft  from  it  *,  3.  Groifbeck, 
near  to  the  Sauveniere  5  4.  Tonnelet,  fituated  a  little  to 
the  left  of  the  road  which  leads  to  the  Sauveniere  5 
5.  Geronftere,  two  miles  fouth  from  Spa  $  6.  War- 
troz,  near  to  the  Tonnelet ;  7.  Sarts  or  Nivefet,  in  the 
diftrift  of  Sarts  5  8.  Chevron  or  Bru,  in  the  principality 
of  Slavelot;  9.  Couve  }  10.  Beverfe  5  11.  Sige  j  12. 
Geremont.  Thefe  four  laft  are  near  Malmedy. 

Dr  Brownrigg  was  the  firft  perfon  who  difeovered 
that  fixed  air,  or,  as  it  is  now  generally  called,  carbonic 
acid  gas,  forms  a  principal  Ingredient  in  the  compofition 
of  the  Spa  waters,  and  actually  feparated  a  quantity  of 
this  elaftic  fluid,  by  expofing  it  to  different  degrees  of 
heat  from  no0  to  170°  of  Fahrenheit.  From  20  oun¬ 
ces  7  drams  and  14  grains  apothecaries  weight  of  the 
Pouhon  water,  he  obtained  8  ounces  2  drams  and  50 
grains.  Since  June  1765,  when  Dr  Brownrigg  read  a 
paper  on  this  fubjeft  before  the  Royal  Society  of  Lon- 
don,  the  waters  of  Spa  have  been  often  analyfed,  but 
perhaps  by  none  with  more  accuracy  than  by  Dr  Afli, 
who  publifhed  a  book  on  the  chemical  and  medicinal 
properties  of  thefe  waters  in  1788.  We  (hall  prefent 
the  refult  of  his  analyfis  of  the  five  principal  fprings  in 
the  following  table. 


(Quantity 

Ounce 

S'.'iid 

Aerated 

era  ted 

derated 

Aerated 

Seiemte 

Aerated 

Fountains. 

of  Wa¬ 

meafures 

contents. 

Lime. 

Magne- 

Mineral 

iron. 

Vegetab. 

ter. 

of  Gas. 

fia. 

Alkali. 

Alkali. 

Ounces. 

Grains. 

Pouhon 

33- 

35*75 

16.25 

2.75 

9*50 

2.25 

I*75 

— 

— 

Geronftere 

32.75 

24-75 

5-50 

2.50 

— 

l*75 

0.75 

O.50 

— 

Sauveniere 

32.50 

33-5° 

3-75 

I.50 

— 

0*75 

0.50 

— 

I. 

Groifbeck 

32.25 

35-5° 

5*25 

I.50 

— 

1. 

o.75 

— 

2. 

Tonnelet 

32. 

40.75 

2.00 

O.25 

— 

0.75 

1. 

— 

— 

The  Pouhon  fpring  rifes  from  the  hill  to  the  north 
of  Spa,  which  confifts  of  argillaceous  fchiftus  and  fer- 
rugineous  flate.  The  other  fountains  rife  from  the  fur¬ 
rounding  hills  to  the  fouth- eaft,  fouth,  weft,  and  north- 
weft  of  the  town  \  and  this  ridge  of  mountains  is  form¬ 
ed  of  calcareous  earths  mixed  with  filiceous  fubftances. 
The  furface  of  the  mountains  is  covered  with  woods, 
interfperfed  with  large  boggy  fwamps  filled  with  mud 
and  water.  The  Pouhon  is  confidered  as  the  principal 
fpring  at  Spa,  being  impregnated  with  a  greater  quan¬ 
tity  of  iron  than  any  of  (he  reft,  and  containing  more 
Vol.  XIX.  Part  II. 


fixed  air  than  any  except  the  Tonnelet.  It  is  from  this 
fpring  that  the  Spa  water  for  exportation  is  bottled  \ 
for  which  the  demand  is  fo  great,  that,  according  to  . 
the  beft  information  which  Mr  Thickneffe  could  obtain * 
the  quantity  exported  amounts  to  200,000  or  250,000  through 
bottles  annually.  This  exported  water  is  inferior  in  its  the  Pais 
virtue  to  that  which  is  drunk  on  the  fpot  5  for  the  vef-^ax* 
fels  into  which  it  is  collected  are  injudicioufly  expofed  to 
the  fun,  rain,  wind,  and  duft,  for  feveral  hours  before 
they  are  corked,  by  which  means  a  confiderable  part  of 
its  volatile  ingredients  muft  be  evaporated  }  for  it  has 
3  P  been 
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been  found  by  experiment,  that  by  expofing  It  to  a  gen-  raifed  in  Afia 
tie  heat,  air-bubbles  afcend  in  great  numbers.  It  is  in 
,  its  greatest  perfection  when  collected  in  cold  dry  wea¬ 
ther  ;  it  is  then  pellucid,  colourlefs,  and  without  fmell, 
and  almoft  as  light  as  dialled  water.  It  varies  in  its 
heat  from  520  or  530  to  67°  of  Fahrenheit’s  thermome- 
ter. 

The  Geronftere  is  a  much  weaker  chalybeate  water 
than  the  Pouhon  ;  Rnd  as  it  is  exceedingly  naufeous, 
and  taftes  and  fmells  like  rotten  eggs,  it  certainly  con¬ 
tains  fome  hepatic  gas.  This  is  a  circumftance  which 
Ur  Afh  feerhs  not  to  have  attended  to  fufficiently.  The 
Sauveniere  water  alfo,  when  newly  taken  from  the  well, 
fmells  a  little  of  fulphur.  The  Groifbeck  contains  more 
alkali,  and  almoft  as  much  gas  as  the  Pouhon,  and  has 
been  celebrated  for  its  good  effeCls  in  the  cafe  of  calcu¬ 
lous  concretions.  The  Tonnelet  contains  more  gas 
than  any  of  the  reft.  So  ftnall  is  the  quantity,  of  any 
foffil  body  held  in  fufpenfion  by  the  aerial  acid  in  it, 
and  fo  volatile  is  the  gas,  that  it  begins  to  pafs  off  very 
rapidly  the  moment  it  is  taken  out  of  the  well,  and  in  a 
fhort  time  is  entirely  gone.  Ur  Afti  informs  us,  that 
in  the  neighbourhood  of  this  well,  the  cellars,  on  any 
approaching  change  of  we'ather,  are  found  to  contain 
much  fixed  air ;  and  the  beft  prognoftic  which  they 
have  of  rain  is  the  averfion  which  cats  (how  to  be  car¬ 
ried  into  thefe  cellars. 

The  Spa  waters  are  diuretic,  and  fometimes  purga¬ 
tive.  They  exhilarate  the  fpirits  with  an  influence  much 
more  benign  than  wine  or  fpirituOus  liquors,  and  they 
are  more  cooling,  and  allay  thirft  more  effe&ually  than 
common  water.  They  are  found  beneficial  in  cafes 
of  weaknefs  and  relaxation,  either  partial  or  univerfal  ; 
in  nervous  diforders  ;  m  obftru61ions  of  the  liver  and 
fpleen  ;  in  cafes  where  the  blood  is  too  thin  and  pu- 
trefeent  ;  in  cafes  of  exceflive  difeharges  proceeding 
from  weaknefs  ;  in  the  gravel  and  ftone  ;  and  in  moft 
cafes  where  a  {lengthening  remedy  is  wanted.  But  they 
are  hurtful  in  confirmed  obftruaions  attended  with  fe- 
where  there  is  no  free  outlet  to  the  matter,  as  in  ul- 
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cerations  of  the  lungs.  They  are  alfo  injurious  to  bi¬ 
lious  and  plethoric  conftitutions,  when  ufed  before  the 
body  is  cooled  by  proper  evacuations. 

SPACE.  See  Metaphysics,  Part  II.  Chap.  iv. 

Space,  in  Geometry,  denotes  the  area  of  any  figure, 
or  that  which  fills  the  interval  or  diftance  between  the 
lines  that  terminate  it. 

SPADIX,  in  Botany ,  anciently  fignified  the  recep¬ 
tacle  of  the  palms.  It  is  now  ufed  to  exprefs  eveiy 
flower- flalk  that  is  protruded  out  of  a  fpatha  or  fheath. 

The  fpadix  of  the  palms  is  branched  ;  that  of  all 
other  plants  fimple.  Phis  laft  cafe  admits  or  fome  va¬ 
riety  *,  in  cailci,  tiraconthnn,  and  pdthos,  the  florets  co¬ 
ver  k  on  all  fides  ;  in  arum ,  they  are  difpofed  on  the 
lower  part  only  ;  and  in  'zoftcra  on  one  fide.  See  Bo¬ 
tany. 

SPAGIRIC  art,  a  name  given  by  old  authors  to 
that  fpecies  of  chemiflry  which  works  on  metals,  and  is 
employed  in  the  fear ch  of  the  philofopher’s  ftone. 

SPAHIS,  horfemen  in  the  Ottoman  army,  chiefly 
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The  great  ftrength  of  the  grand  feig*  Spam- 
nior’s  army  confifts  in  the  janifaries,  who  are  the  foot  $  v  rr* 

and  the  fpahis,  who  are  the  horfe.  1 

SPAIN.  The  kingdom  of  Spain,  which  occupies  by  Situation 
far  the  greater  portion  of  the  fouth-weftern  peninfula  0Un" 

Europe,  is  bounded  on  the  north  by  the  bay  of  Bifcay 
and  Pyrenean  mountains,  which  feparate  it  from  France; 
on  the  eaft  by  the  Mediterranean  lea  ;.  on  the  fouth  by 
the  ftraits  of  Gibraltar,  which  divide  it  from  the  Afri¬ 
can  kingdom  of  Morocco  *,  and  on  the  weft,  partly  by 
the  Atlantic  ocean,  but  chiefly  by  the  narrow  kingdom 
of  Portugal.  This  laft  is  the  only  artificial  boundary 
of  the  Spanifh  territory,  and  confiits  of  ideal  lines,  ex¬ 
cept  in  three  parts,  where  the  river  Minho  to  the 
north,  and  the  Uouro  and  the  Chanca,  till  its  jun&ion 
with  the  Guadiana  to  the  eaft,  form  rather  more  natural 

limits.  .  2 

From  Cape  Ortegal  in  N.  Lat.  43  44',  to  the  rock  £xtcnt. 
of  Gibraltar,  in  N.  Lat.  350  57',  the  continent  of 
Spain  extends  through  nearly  8°  of  latitude,  while  its 
extent  from  weft  to  eaft,  viz.  from  Cape  Finifterre.in 
Long.  90 1 7'  W.  from  Greenwich  to  Cape  Creus,  or  Croix, 
in  Long.  30  30'  E.  from  the  fame  meridian,  comprehends 
nearly  130  of  longitude.  In  Britifti  miles,  its.  length 
from  north  to  fouth,  viz.  from  Cape  Penas  to  Gibraltar, 
may  be  eftimated  at  55 o  miles,  while  its  medium 
breadth  may  be  computed  at  440.  According  to  De 
Laborde,  its  fuperficial  extent,  exclufive  of  Poitugal,  is 
25, ! 37  fquare  French  leagues,  or  about  21, coo  fquare 
Englilli  leagues. 

Befides  the  continental  part  of  Spain,  this  monarchy 
comprehends  feveral  iflands  in  the  Mediterranean,  efpe- 
cially  Majorca,  Minorca,  and  Ivi^a  ;  the  Canary 
iflands,  and  feveral  places  on  the  north-weftern  coaft  of 
Africa ;  the  Philippine  and  Ladrone  iflands ;  together 
with  an  immenfe  territory  both  in  North  and  South 
America,  comprehending  Mexico,  or  New  Spain,  New 
Mexico,  the  ifland  of  Cuba,  Porto  Rico,  Stc.  in  North 
America,  and  in  the  fouthern  part  of  that  continent, 
the  greateft  portion  of  Terra  Firma ,  Peru,  Chili,  al¬ 
moft  the  whole  of  Paraguay,  with  an  extenfive  territory 
lying  on  the  banks  of  the  river  Plate.  .  #  3 

The  ufual  divifion  of  the  Spanifh  continent  is  into  Dr/ifion* 
fourteen  provinces,  viz.  thofe  of  CATALONIA,  Aragon, 
and  Navarre,  on  the  confines  of  h ranee  ;  Biscay, 
Asturias,  and  Gallicia,  on  the  fhoies  of  the  At¬ 
lantic  ;  Leon  and  Estremadura,  on  the  fide  of  Por¬ 
tugal  ;  Andalusia  chiefly  on  the  ftraits  of  Gibraltar ; 
Granada,  Murcia,  and  Valencia,  on  the  (bores 
of  the  Mediterranean  •,  Old  and  New  Castile  in  the 

centre.  r  .  ^  r 

The  lateft  writer  on  the  geography  or  Spain,  Ue  La¬ 
borde,  reckons  only  13  provinces,  as  he  includes  Gra¬ 
nada  under  Andalufia.  In  the  following  table  we  have 
brought  together  the  moft  important  circumftances.re- 
fpealng  each  of  thefe  provinces,  viz.  their  fubdivifions 
extent  in  fquare  Britifh  miles,  population  at  the  end  of 
the  18th  century,  and  chief  towns;  and  we  have 
arranged  the  provinces  in  the  order  followed  by  La¬ 
borde,  ^ 
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Provinces, 


Province  of  Catalonia. 
Kingdom  of  Valencia. 

Province  of  Estremadura. 

Province  of  Andalusia. 


Kingdom  of  Murcia. 

Kingdom  of  Aragon. 

Kingdom  of  Navarre. 
Province  of  Biscay. 


Principality  of  the  Asturias. 


Kingdom  of  Gallicia. 


Kingdom  of  Leon. 


Kingdom  of  Old*  Castile. 


Kingdom  of  New  Castile. 


Kingdom  of  Majorca. 


Ifland  of  Minorca. 


Subdiviftons . 


Extent  in 
fquare  miles . 


County  of  Rouflillon  1 
- -  Cerdagne  3 


Kingdom  of  Seville 
-  Granada 


.  Cordova 
■  Jaen 


Bifcay  Proper  *1 
Alava  > 

Guipuzcoa  J 

Oviedo 

Santillana 


l} 


Leon 
Palencia 
Zamora 
Salamanca 
Burgos 
Avila 
Segovia 
Toledo 

Cuenca 

Lamanca 


Klands  of  Majorca 

- -  Cabrera 

- Iviga 


10,400 

7,800 

16,000 

12,600 

4,50° 

1,080 

2,400 

8,812 

16,500 

2,287 

4,000 


3.3751 

1,200  3 

11,500 


10,750 

10,800 

22,000 

M4°l 

no  J 
36° 


Population . 


Chief  Towns . 


814,412 

93V50 

416,922 

754^93 

661,661 

236,016 

177. 136 

337>686 

623,308 

287,382 

I  16,042 
74,000 
12,076 

350,000 

i, 35°, ooo 


665,432 

1,190,180 

1,146,809 

136,000 

27,000 


Barcelona,  Tarragona,  Urgel,  Lenda,  Ge- 
rona,  Salfona,  Vich,  Tortofa,Figueras,&c. 

VxiLENCiA,  Alicant,  Elche,  Orihueia,  Caf- 
tellan,  Alzira,  Carcaxente,  Gandia,  Xaci- 
va,  Otiniente,  Alcoy,  Segorbe,  8cc. 

Badajoz,  Placencia,  Coria,  Merida,  Trux- 
illo,  Xera  de  los  Cavalieros,  Llerina, 
Almatona,  Zafra,  See. 

Seville,  Xeres  de  la  Frontera,  Arcos,  Ca¬ 
diz,  Real  Ejo,  Ayamonte,  Nivela,^  &c. 

Granada,  Malaga,  Loxa,  Santa  Fe,  Anti - 
quera ,  Ronda,  Guadix,  Baza,  &c. 

Cordova,  and  Archidona,  &c. 

Jaen,  Ubeda,  Baeza,  Anduxar,  8cc. 

Murcia,  Carthagena,  Lorca,  Chinchilla, 
Alba  Cete,  Villena,  Almanza,  &c. 

Zaragoza,  Iaca,  Barbaftro,  Huefca,  Tara- 
zona,  Albarrazin,  Teruel,  Sec. 

Pampeluna,  Tudela,  &c. 

Bilboa,  Vermijo,  See. 

Vittoria,  Trevino,  Onate,  8cc. 

St  Sebastian,  Fuenaraba,  Tolofa,  Placen 
tia,  &c. 

Oviedo,  Aviles,  Luarca,  Gijon,  &c. 

Santillana,  San  Vincente,  Riva  de  Sella, 
&c. 

San  Jago  de  Compostella,  Bayona,  Lu¬ 
go,  Orenfe,  Mondonedo,  Corunna,  Vigo, 
&c. 

Leon,  Duero,  Aftorga,  Salamanca,  Zamora, 

&c. 


Burgos,  Ofma,  Siguenza,  Avila,  Vallado¬ 
lid,  Segovia,  Calahorra,  Soria,  &c. 

Madrid,  Toledo,  Aranjuez,  Talavera  della 
Reyna,  &c. 

Cuenca,  Guete,  Alacon,  &c. 

Ocana,  Hucles,  Laguardia,  Tarrazona,  &c. 


Palma,  Alcudia,  &c. 
Ivi^a. 

Mahon,  Cittadellar 


10,308,505 


Some  account  of  thefe  provinces  will  be  found  under 
the  1  articles  Andalusia,  Aragon,  Asturias,  Bis¬ 
cay,  Castile,  Catalonia,  Estremadura,  Galli¬ 
cia,  Granada,  Leon,  Murcia,  Nava r re,  Valen¬ 
cia,  Ivica,  Majorca  and  Minorca  ;  but,  for  the 
belt  view  of  their  prefent  Hate,  we  muft  refer  our  read¬ 
ers  to  De  Laborde’s  View  of  Spain ,  vols  i.  ii.  and  iii.  or 
to  Playfair’s  Geography ,  vol.  i. 

I11  its  general  appearance,  Spain  prefects  a  pkafing 


variety  of  hill  and  dale,  mountain  and  valley.  It  mud  4 
be  regarded  as  a  mountainous  country,  its  plains  being iC 
few  in  number  and  of  fmall  extent.  The  moft  remark¬ 
able  of  thefe  occupies  the  centre  of  the  kingdom,  efpeci- 
ally  New  Caftile,  which  forms  the  moft  elevated  tra& 
of  level  country  to  be  found  in  Europe,  having  a  mean 
elevation  of  more  than  300  fathoms  above  the  level  of 
the  fea.  The  country  is  well  wTooded,  and  abounds  with 
rivers  j  but  thefe  are  often  very  deficient  in  water,  and 
•  3  P  2  Spain* 
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,  sPain‘  Spain,  efpecially  on  its  eaftern  coaft,  is  remarkable  for 

V  r  the  drynefs  of  its  foil.  Notwithstanding  this  aridity, 
however,  moft  parts  of  the  kingdom  teem  with  fertility, 
and  native  verdure  and  high  cultivation  render  the  fce- 
nery  delightful.  Here  and  there,  indeed,  occurs  a 
tra&  of  defert  utterly  incapable  of  cultivation  ;  but,  in 
general,  nature  has  done  much  more  for  the  country 

5  than  the  labour  of  its  inhabitants. 

Soil.  The  foil  is  faid  to  be  in  general  light,  and  eafily 

wrought ;  but  on  many  parts  of  the  eaftern  coaft  it  is 
compofed  chiefly  of  a  ftiff  loam  or  clay.  The  moil  fer¬ 
tile  parts  of  the  kingdom  are  in  Valencia,  on  the  coafl 
of  Granada,  in  the  kingdom  of  Old  Caftile,  and  in  fe- 
veral  parts  of  thofe  ofjNew  Caftile  and  Leon.  The  foil 
of  Catalonia  is  very  difcouraging,  except  in  the  valleys, 
and  the  fame  may  be  faid  of  all  the  provinces  bordering 
on  the  Pyrenees  }  the  foil  of  Eltremadura,  though  na¬ 
turally  good,  has  been  fo  long  abandoned  to  itfelf,  that 
it  has  almoft  ceafed  to  produce,  and  that  of  Andalufia 
has  a  very  mixed  character.  The  foil  of  Murcia  is  un¬ 
commonly  arid  j  that  of  the  Afturias  cold  *  that  of  Gal¬ 
licia  extremely  wet.  In  the  neighbourhood  of  Cartha¬ 
gena  there  is  an  extenfive  tra£l,  which  is  fo  covered 
with  ftones  as  to  form  a  defert  as  fterile  and  untameable 

6  as  any  on  the  fandy  plains  of  Africa  or  Arabia. 

Motwtairo.  We  have  faid  that  Spain  is  a  mountainous  country. 

The  chain  of  the  Pyrenees,  common  to  it  and  France, 
is  by  no  means  the  moft  conftderable  in  point  either  of 
elevation  or  extent  though  that  chain  may  be  regard¬ 
ed  as  the  common  root  or  origin  of  all  the  reft.  From 
the  weftern  corner  of  the  Pyrenees  a  vaft  ridge  branches 
off  through  Navarre,  Bifcay,  Afturias,  and  Gallicia, 
terminating  only  at  Cape  Finifterre,  and  Cape  Ortegal. 
This  ridge  is  the  Cantabrian  mountains,  and  is  diftin- 
guiftied  into  feveral  fubordinate  groups,  denominated 
from  the  principal  towns  fttuated  in  their  vicinity.  Thus 
we  hav#  the  mountains  of  Mondonedo  in  Gallicia.  In 
general,  thefe  groups  are  called  Sierras ,  from  the  jag¬ 
ged  or  ferrated  appearance  of  their  tops  \  as  the  Sierra 
de  la  AJiurias ,  Sierra  d’ Avila ,  &c.  The  fubordinate 
mountains  that  extend  from  the  Sierra  of  the  Afturias  in 
the  north,  tc  the  Alpuxaras  in  the  fouth,  run  in  paral¬ 
lel  lines ;  and  the  Tame  dire£lion  prevails  in  the  moun¬ 
tains  of  Saint  Andero,  which  join  the  Pyrenees. 

From  the  mountains  of  Bifcay  arifes  a  main  ridge, 
which,  after  proceeding  a  little  to  the  fouth,  divides  in¬ 
to  three  or  four  branches.  Of  thefe  the  moft  northerly 
chain  feparates  the  provinces  of  Old  Caftile  and  New  Ca¬ 
ftile,  extending  to  the  confines  of  Portugal,  and  called 
the  mountains  of  Guadarramg.  A  fecond  branch  divides 
the  principal  part  of  New  Caftile  from  the  province  of 
La  Mancha,  running  from  the  north-eaft  to  the  fouth- 
weft,  as  far  as  Badajos  in  Eftremadura.  The  moft  re¬ 
markable  part  of  this  chain  is  the  Sierra  of  Guadalupe. 
South  of  thefe  runs  the  Sierra  Morena,  or  Sable  moun¬ 
tains,  rendered  claftical  by  the  inimitable  pen  of  Cer¬ 
vantes.  This  is  the  laft  chain  till  we  reach  the  Alpux¬ 
aras,  that  extend  through  the  provinces  of  Granada  and 
Andalufia. 

Of  thefe  mountains  there  are  two  points,  which,  in 
elevation,  exceed  Mont  Perdu,  the  higheft  of  the  Py¬ 
renees,  viz.  the  Pico  de  Venleta,  in  the  Sierra  Nevada, 
or  fnow?y  mountains  of  Granada,  which  is  elevated  more 
than  1781  fathoms  above  the  level  of  the  ocean,  and 
the  peak  of  Mulahafen,  in  the  fame  chain,  raifed  above 
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which  is  within  76  fathoms  of  the  peak  SpainV 


1824  fathoms, 
of  Teneriffe. 

The  principal  capes  and  promontories  of  the  Spanifhr  ?  , 

continent  are,  Cape  Creus,  Cape  St  Antoine,  oppofitep^^' 
the  ifland  of  Ivi^a )  Cape  Palas,  near  Carthagena  }ries. 

Cape  de  Gatte,  near  Almeria,  and  the  promontory  on 
which  Hands  the  town  of  Gibraltar,  all  on  the  coaft  of 
the  Mediterranean  ;  and  Cape  Machicaco,  Cape  Penas, 

Cape  Ortegal,  the  promontory  of  Ferrol,  Cape  FinL 
fterre,  and  Cape  Trafalgar,  on  the  coafts  of  the  Atlan¬ 
tic. 

The  principal  bays  and  gulfs  on  the  coaft  of  Spain,  Bays  and 
purfuing  the  fame  courfe,  are  the  following  5  the  bay  gulfs, 
of  Valencia,  the  bay  of  Alicant,  the  gulf  of  Carthagena, 
the  bay  of  Almeria,  the  bay  of  Gibraltar,  the  harbour 
of  Cadiz,  the  bay  of  Corunna,  commonly  called  the 
Groyne,  and  the  bay  of  Bifcay. 

The  rivers  of  Spain  are  intimately  connefled  with  the  Rivers* 
mountains  from  which  they  derive  their  fource,  and  be¬ 
tween  the  chains  of  which  they  generally  flow.  The 
moft  important  are,  the  Ebro,  rifing  in  the  mountains 
of  Santillana  in  the  Afturias,  and  running  in  a  fouth- 
eaftern  dire&ion  between  the  Caftiles  and  Valencia  on 
the  one  hand,  and  the  provinces  of  Navarre,  Aragon, 
and  Catalonia,  on  the  other,  till  it  reaches  the  Mediter¬ 
ranean,  at  a  fmall  diftance  from  Tortofa  5  the  Xacar,. 
rifing  in  the  Sierra  of  Cuenca  in  New  Caftile,  and  flow¬ 
ing  into  the  Mediterranean  confiderably  to  the  fouth- 
ward  of  Valencia ;  the  Segura,-  rifing  in  a  mountain  of 
the  fame  name,  traverfing  the  province  of  Murcia,  and 
meeting  the  Mediterranean  about  midway  in  the  capital 
of  that  province,  and  Alicant.  Thefe  flow  into  the 
Mediterranean,  and  there  are  feveral  other  rivers  of  lefs 
note,  which  pour  their  waters  into  the  fame  fea,  and 
which  we  can  merely  enumerate.  Thefe  are  the  Ter 
at  Gerona,  the  Lobregate  at  Barcelona,  and  the  Mi- 
jares,  paiTing  by  Segorbe.  The  rivers  which  flow  into 
the  Atlantic  are,"  the  Guadalquiver,  rifing  at  the  foot  of 
Mount  Segura,  from  the  oppofite  fide  of  which  origi¬ 
nates  the  river  of  the  fame  name,  flowing  with  a  flug- 
gifh  courfe  through  the  province  of  Andalufia,  and  meet¬ 
ing  the  Atlantic  a  little  to  the  north-weft  of  Xeres  )  the 
Guadiana,  rifing  among  fome  lakes  to  the  north-weft  of 
Alcaraz  in  New  Caftile,  and  pafling  between  the  Sierra 
Morena  and  the  Sierra  de  Guadalupe,  till,  near  Bada¬ 
jos,  it  enters  the  kingdom  of  Portugal,  and  runs  nearly 
in  a  foutherly  dire&ion,  till  it  meets  the  Atlantic  at 
Ayamonte )  Xhe  Tagus,  rifing  among  the  mountains  of 
Albara^in  in  New  Caftile,  and  running  wefterly  till,  at 
Alcantara,  it  becomes  a  river  of  Portugal  •  the  Douro, 
rifing  in  Old  Caftile  near  Soria,  and  pafling  by  Valla¬ 
dolid  and  Zamora,  near  which  it  forms  a  part  of  the 
boundary  of  Portugal j  the  Minho,  rifing  in  the  moun¬ 
tains  of  Gallicia,  and  running  to  the  Couth-weft,  till  it 
meets  the  Atlantic  to  the  north  cf  Camina.  The  only 
other  river  of  any  importance  in  this  dire&ion  is  the 
Lima,  fuppsfed  to  be  the  Lethe  of  the  poets,  which 
rifes  in  Gallicia,  and  flows  into  the  fea  below  Viara. 

If  we  except  the  feries  of  fmall  lakes  from  which  we  Lakes? 
have  faid  the ’river  Guadiana  takes  its  rife,  there  are,  in 
Spain,  few  lakes  that  merit  particular  notice.  The  moft 
remarkable  of  thefe  is  the  lake  of  Abulfera,  in  the  pro¬ 
vince  of  Valencia.  This  lake  begins  near  the  village  of 
Catarroija,  about  a  league  fouth  of  the  city  of  Valencia^ 
and  extends  nearly  four  leagues  as  far  as  Cullera.  When 
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Spain,  it  is  full,  It  is  about  four  leagues  long,  two  in  breadth, 
u"~v  and  fix  in  circumference  ;  but  it  is  fo  (hallow,  that  fmall 
boats  can  fcarcely  float  in  it.  To  fupply  the  deficiency 
of  water,  an  engine  is  employed,  by  which  the  neigh¬ 
bouring  waters  are  drawn  into  the  bed  of  the  lake  \  and 
any  fuperabundant  water  occafioned  by  heavy  rains,  is 
carried  off  into  the  fea  by  means  of  an  artificial  opening. 
This  lake  contains  a  great  many  fifli,  and  numerous 
aquatic  birds  make  it  their  haunt.  On  certain  days  in 
the  year  the  inhabitants  of  Valencia  make  incurfions  hi¬ 
ther  to  (hoot  the  birds,  and  the  furface  of  the  lake  is  at 
thefe  times  covered  with  boats. 

Forefts.  Many  parts  of  the  kingdom  of  Spain  abound  in  large 

trafts  of  wood.  Extenfive  forefts  are  found  in  Catalo¬ 
nia,  the  Afturias,  Gallicia,  and  in  the  Sierra  Morena. 
It  is  in  the  mountainous  chains  that  the  forefts  of  Spain 
are  moft  remarkable  5  and  there  are  few  of  thefe  heights, 
except  in  the  fnowy  regions  of  the  Sierra  Nevada,  but 
l2  what  are  covered  with  wood  almoft  to  their  fummits. 
Climates  The  climate  of  Spain  is  as  delightful  as  that  of  any 
and  feafons.  part  of  Europe  ;  and  though  at  certain  feafons  of  the 
year  the  eaftern  coaft  is  fubjeCt  to  excefiive  heat  and 
drought,  and  the  north-weftern  to  almoft  perpetual 
rains,  the  temperature  is  in  general  mild,  and  the  air  fa- 
lubrious. 

The  climate  of  Spain  has  been  admirably  depicted  by 
M.  A.  de  Humboldt  \  and  we  (hall  here  prefent  to  our 
readers  the  fubftance  of  his  remarks,  as  they  are  related 
by  De  Laborde,  in  his  view  of  Spain. 

No  country  of  Europe  prefen ts  a  configuration  fo  An¬ 
gular  as  Spain.  It  is  this  extraordinary  form  which  ac¬ 
counts  for  the  drynefs  of  the  foil  in  the  interior  of  the 
Caftiles,  for  the  power  of  evaporation,  the  ‘want  of  ri¬ 
vers,  and  that  difference  of  temperature  which  is  obfer- 
vable  between  Madrid  and  Naples,  two  towns  fituated 
under  the  fame  degree  of  latitude. 

The  interior  of  Spain  is,  as  we  have  feen,  an  elevated 
plane,  which  is  higher  than  any  of  the  fame  kind  in  Eu¬ 
rope,  occupying  fo  large  an  extent  of  country.  The 
mean  height  of  the  barometer  at  Madrid  is  26  inches 
2|-  lines.  It  is  therefore  ttt  lower  than  the  mean  height 
of  the  mercury  at  the  level  of  the  ocean.  This  is  the 
difference  of  the  preffiire  of  the  atmofphere  that  is  expe¬ 
rienced  by  all  bodies  expofed  to  the  air  at  Madrid,  and  at 
Cadiz  and  Bourdeaux.  At  Madrid  the  barometer  falls 
as  low  as  25  inches  6  lines,  and  fometimes  even  lower. 

The  following  is  a  table  of  the  variations  in  the  height 
of  the  barometer  during  the  firft  nine  months  of  the 
year  1793. 


Months. 

Maximum. 

1 

Minimum. 

Mean  Height 
of  the  Mercury 

17  93- 

Inches. 

Lines. 

Inches. 

Lines 

Inches. 

Lines. 

January, 

,  2  6 

J-8 

25 

9.8 

26 

2.6 

February, 

2  6 

5-3 

25 

6.2 

26 

1.6 

March, 

26 

4-7 

25 

6. 

25 

1 1.6 

April, 

26 

2.4 

25 

6.9 

25 

1 1.6 

May, 

26 

4.6 

25 

10.5 

26 

0.8 

June, 

26 

4- 

29 

31.8 

26 

1.6 

July, 

26 

43 

26 

°*7 

26 

2.4 

Auguft, 

26 

3-2 

25 

ii-5 

26 

1.4 

September, 

26 

4-3 

2S 

11. 

26 

*•7 

From  the  mean  height  of  the  barometer  at  Madrid,  Spain, 
we  find  that  capital  to  be  elevated  309^  fathoms  above  ~ 
the  level  of  the  ocean.  Madrid,  confequently,  (lands 
as  high  as  the  town  of  Infpruck,  fituated  in  one  of  the 
higheft  defiles  of  the  Tyrol,  while  its  elevation  is  15 
times  greater  than  that  of  Paris,  and  three  times  greater 
than  that  of  Geneva. 

According  to  M.  Thalacker,  the  mineralogift,  who 
has  taken  feveral  heights  with  the  barometer  in  the  en¬ 
virons  of  Madrid,  the  elevation  of  the  king’s  palace  at 
San  Ildefonfo  is  593  fathoms,  which  is  higher  than  the 
edge  of  the  crater  of  Mount  Vefuvius,  and  is,  ftriCtly 
(peaking,  in  the  regions  of  the  clouds,  which  generally- 
float  from  550  to  600  fathoms  high. 

The  height  of  the  plain  of  the  Caftiles  has  an  evident 
effeCt  on  its  temperature.  We  are  aftonifhed  at  not 
finding  oranges  in  the  open  air  under  the  fame  latitude 
as  that  of  Tarentum,  part  of  Calabria,  Theflaly,  and 
Afia  Minor  \  but  the  mean  temperature  of  Madrid  is 
very  little  fuperior  to  that  of  Marfeilles,  Paris,  and  Ber¬ 
lin,  and  is  nearly  the  fame  with  that  of  Genoa  and 
Rome.  The  following  table  (hews  the  mean  tempera¬ 
ture  at  Madrid  and  at  Rome,  during  the  firft  nine 
months  of  the  years  1793  and  1807. 


■\t  Madrid. 

1 

At  Rome. 

Months 

Deg. 

ot  Fahrenheit 

Deg. 

of  Fahrenheit. 

January, 

39° 

3 

40° 

II' 

15" 

February, 

43 

24 

47 

49 

3° 

March, 

47 

54 

50 

I5 

45 

April, 

52 

19 

3°" 

54 

34 

30 

May, 

59 

4 

30 

65 

56 

*5 

June, 

72 

32 

J5 

72 

30 

July, 

77 

*3 

3° 

79 

*5 

Auguft, 

81 

34 

30 

79 

*5 

September, 

65 

45 

72 

34 

30 

Thus,  the  mean  temperature  at  Madrid  appears  to 
be  590  of  Fahrenheit,  while  that  of  the  coafts  of  Spain, 
from  the  410  to  the  36°  of  Lat.  is  between  63^°  and 
68°  of  Fahrenheit.  In  the  former  climate  we  find  that 
orange  trees  will  not  flourifh  in  perfection,  while  in  the 
latter  we  fee  banana  trees,  heliconias,  and  even  fugar- 
canes,  growing  in  fituations  that  are  (heltered  from  the 
cold  winds. 

Spain  prefents  few  fpecies  of  animals  that  are  not  Animals, 
found  in  the  other  parts  of  fouthern  Europe.  Among 
the  quadrupeds,  we  may  remark,  as  peculiar  to  Spain, 
the  genet,  (viverra  genet ta).  The  bear  is  found  in  fe¬ 
veral  parts  of  the  great  Pyrenean  chain,  efpecially  on 
fome  of  the  mountains  of  Aragon,  as  well  as  thofe  cf 
Occar  and  Reynofa  in  Old  Caftile.  Wolves  are  met 
with  in  all  the  higher  and  mountainous  parts  of  the 
country,  and  wild  boars  on  the  mountains  of  Navarre-, 
on  the  Pinar,  and  the  Sierra  de  Carafcoy,  in  the  king¬ 
dom  of  Valencia.  The  roebuck  is  found  on  fome  of 
the  mountains  of  Navarre,  and  the  lynx  and  the  ibex 
on  thofe  of  Cuenca  in  New  Caftile,  in  the  valleys  of 
Aure  and  Giftau,  as  well  as  in  the  Pyrenees.  The 
glory  of  Spaniih  zoology  is  the  horfe,  for  which  this 
kingdom  has  bsen  famous  in  all  ages.  The  Spanifh 
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horfes  have  probably  originated  from  the  Barbs  of  the 
north  of  Africa,  fuppofed  to  be  the  immediate  offspring 
of  the  Arabian  breed.  The  Spanifh  mules  are  alfo  ex¬ 
cellent,  and  the  afs  is  here  no  ignoble  animal,  though 
not  equal  to  thofe  of  Arabia.  There  is  little  remark¬ 
able  in  the  breed  of  cattle,  but  the  Merino  (heep  have 
long  been  diftinguilhed,  and  are  perhaps  fuperior  to  any 
in  the  world  for  the  beauty  of  the  fleece,  if  not  for  the 
delicacy  of  the  mutton.  The  flocks  of  Merino  (keep 
fre  fometimes  extremely  large,  and  Mr  Townfend  men¬ 
tions  one  nobleman  who  pofTefTed  not  fewer  than  40,000. 

The  whole  number  in  the  kingdom  may  be  eftimated  at 
about  5,000,000.  Thefe  animals  were,  by  a  fpecial 
code,  called  the  Mejia ,  authorifed  to  travel  from  one 
province  to  another,  according  as  the  feafon  prefented 
the  belt  pafturage  in  the  mountains  or  tlie  plains.  The 
fleece  of  the  Merino  (heep  is  efteemed  double  in  value 
to  that  of  any  other  breed. 

Of  the  birds  more  peculiarly  found  in  Spain,  the  t ml- 
Hire,  percnopterus ,  the  cuculus  glandarius ,  cuculus  tri - 
da  fly  la,  niotacilla  hifpanica ,  hirundo  mellia ,  and  hir  un¬ 
do  rupejlris ,  are  the  moll  remarkable. 

Frelh-water  fifties  are  very  plentiful  in  the  Spanifh 
livers ;  but  thofe  in  mofl  efteem  are  from  the  fmall 
river  Tormes  in  Old  Caftile,  where  have  been  taken 
trout  of  20  lbs.  weight.  The  tench  of  the  lakes  near 
Tobar  in  New  Caftile,  are  remarkably  fine  and  deli¬ 
cate,  and  are  taken  in  great  abundance  every  year,  dur¬ 
ing  the  months  of  May  and  June.  The  fifti  taken  on 
the  coafts  are  much  the  fame  as  thofe  of  the  other  coun¬ 
tries  bordering  on  the  Mediterranean  and  the  Atlantic. 

The  tunny  was  formerly  taken  on  the  eaftern  coaft, 
where  it  formed  a  particular  branch  of  the  fifhery,  but 
is  now,  we  believe,  little  regarded. 

Among  the  Spanifh  infefts,  the  mofl  remarkable  are, 
the  cantharides,  (meloe  vejicatorius),  and  the  kermes  in- 
feft  ( coccus  ilicis ).  The  latter  infeft  is  much  cultivated 
as  an  article  of  dyeing,  efpecially  in  the  territory  of 
Bujalance,  and  of  Feman  Nunes  in  the  kingdom  of 
Cordova,  as  alfo  in  the  vicinity  of  the  town  of  De  las 
Aguas,  four  leagues  from  Alicant,  and  near  the  river 
Henares,  in  New  Caftile.  The  evergreen  oaks  on 
which  thefe  animals  feed,  prefent  in  the  fpring,  a  mofl 
lingular  appearance,  from  the  red  nidi  of  the  kermes, 
with  which  their  leaves  are  covered. 
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Vegetables.  country  of  Europe  of  the  fame  extent,  fumifhes 

fuch  an  ample  field  for  the  refearches  of  the  botanift,  as 
Spain  \  and  indeed  its  botany  conftitutes  a  very  impor¬ 
tant  part  of  its  natural  hiftory.  The  mountainous  dif- 
t rifts  are  clothed  with  the  ever- green  oak,  the  common 
oak,  the  chefnut,  and  in  fome  places  various  fpecies  of 
pine  ;  but  their  mofl  ufeful  produftion  is  the  cork  tree. 
The  fmaller  heights  produce  the  wild  olive,  the  almond, 
the  fhumac,  the  laurel,  the  bay,  the  cyprefs,  Canary 
and  Portugal  broom,  the  yellow  jeftamine,  and  the 
Provence  rofe.  The  vine,  the  palm  tree,  the  otange, 
the  lemon  and  the  olive,  are  fo  nearly  naturalized  as  to 
require  but  little  cultivation  -,  and  the  fame  may  be  faid 
of  the^  kali  ( falfola  fodaj  which  is  produced  in  large 
quantities  on  the  coafts,  and  furniflies  the  befl  kind  of 
kelp,  commonly  called  barilla ,  ufed  in  the  manufafture 
of  foap  and  glafs.  The  plains  and  valleys  are  covered 
wuth  many  of  thofe  plants  which  form  fome  of  the 
greateft  ornaments  of  our  flower  gardens,  as  the  tulip, 
fevers!  fpecies  of  iris,  the  pmony,  the  paftion  flower,  the 
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orange  and  martagon  lily,  the  jonquil,  feveral  fpecies  of  Spain, 
narciftus  and  hyacinth,  and  above  all  the  rhododendron.  v— * 

*lhe  mountains,  however,  exhibit  the  greatefl  variety 
of  botanical  riches.  Thofe  mofl  worthy  of  the  vifits  and 
refearches  of  the  enterprifing  botanift,  are,  the  Sierra  de 
Guadalupe  in  Eftremadura  \  the  mountains  of  Moncayo 
in  Aragon  ;  of  Pineda,  Guadarrama,  and  Cuer^a,  in 
New  Caftile  5  of  Carofcoy,  in  the  kingdom  of  Murcia  ; 
of  Pena-Colofa,  Mongi,  Aytona,  and  Mariola,  in  the 
kingdom  of  Valencia,  and  the  Pyrenees. 

The  fugar-cane,  was,  before  the  difeovery  of  the  Weft 
India  iflands,  one  of  the  mofl  important  objefts  of  Spa¬ 
nifh  cultivation,  and  numerous  fugar  mills  were  efta- 
blifhed  along  the  coaft  of  the  Mediterranean,  efpecially 
in  the  kingdom  of  Granada.  At  the  conqueft  of  that 
Moorifh  kingdom,  not  fewer  than  fourteen  fugar  plan¬ 
tations  and  two  mills,  were  found  within  the  province. 

Some  fugar  canes  are  ftill  cultivated  in  the  kingdom  of 
Valencia,  but  the  manufafture  of  fugar  is  difeontinued, 
and  the  canes  are  ufed  only  for  difti  Ration.  There  is, 
we  believe,  ftill  a  manufactory  for  fugar  from  Spanifti 
canes  in  Granada. 

Spain  has  long  been  celebrated  for  the  riches  of  its  Mineral?, 
mineral  kingdom,  and  it  may  ftill  be  confidered  as  the 
Mexico  and  Peru  of  Europe.  There  are  few  metals 
which  may  not  be  found  in  this  kingdom  ;  and,  til!  the 
difeovery  of  America  put  the  Spaniards  in  pofteftion  of 
mines  which  far  furpafs  their  own  in  produce,  the  gold 
and  filver  mines  of  Spain  were  thought  to  be  nearly  the 
richeft  in  the  world.  At  prefent,  no  gold  mines  are 
wrought,  but  grains  of  that  metal  are  found  diflemina- 
ted  in  ferruginous  quartz,  forming  a  vein  that  pafles 
through  a  mountain  near  the  village  of  San  Ildefonfo  in 
Old  Caftile.  Spangles  of  gold  are  found  intermixed 
with  emery,  in  a  mine  near  Alocer  in  Eftremadura, 
and  in  the  territory  of  Molena  in  Aragon  >  and  this 
metal  is  occafronally  found  in  the  fand  of  two  rivers  j 
the  Agneda,  in  the  kingdom  of  Leon,  which  rifes  from 
the  mountains  of  Xalamo,  and  the  Tagus  in  New  Caf¬ 
tile,  efpecially  in  the  vicinity  of  Toledo. 

Silver  is  much  more  abundant,  but  mofl  of  its  mines 
have  alfo  been  abandoned.  We  believe  the  only  filver 
mine  now  in  work  is  that  of  the  Sierra  de  Guadalupe, 
near  the  village  of  Logrozen,  where  the  filver  is  found 
mixed  with  micaceous  fchiftus.  The  moft  remarkable 
filver  mines  formerly  worked  are  thofe  of  Alrodoval  del 
Campo  ;  of  Zalamea  on  the  road  to  Alocer  in  Eftrema¬ 
dura  ;  of  Almazaron  near  Carthagena;  three  in  the 
Sierra  Morena,  about  a  league  from  Guadalcanal,  in 
the  kingdom  of  Seville,  and  another  about  two  leagues 
from  Linarez,  in  the  kingdom  of  Jaen.  This  laft  mine 
was  wTell  known  both  to  the  Carthaginians  and  the 
Romans  \  while  Spain  was  under  the  dominion  of  the 
former  it  belonged  to  Himilca,  the  wife  of  Afdrubal. 

After  having  been  long  abandoned,  it  wa$  again  wrought 
in  the  37th  century,  when  a  vein  of  ore  five  feet  in  dia¬ 
meter  was  difeovered  ;  at  prefent,  however,  it  is  no  lon¬ 
ger  in  a  ftate  of  aftivity. 

Mines  of  copper  are  found  near  Fampeluna  in  Na¬ 
varre,  near  Salva  Tierra  in  A  lava-,  near  Efcarray,  and 
at  the  foot  of  the  mountains  of  Guadarama  in  Old  Caf¬ 
tile  ;  near  Lorea  in  Murcia  \  near  the  Chartreufe  of  the 
Val  de  Chrifto  in  Valencia  \  in  the  Sierra  de  Guadalupe 
in  Eftremadura  5  in  the  mountains  near  Cordova  ;  near 
Riotinto,  and  at  la  Canada  de  los  Conejos  in  Seville  ; 
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Spain,  in  the  diftrift  of  Albuladui  in  Granada,  and  near  Le- 

"v - -  narez  in  the  kingdom  of  Jaen. 

There  are  numerous  lead  mines,  efpecially  near  Tor- 
tofa  in  Catalonia  3  at  Zoma,  JBenafques,  and  Plan  in 
Aragon  3  near  Logrofen  and  Alcofer  in  Eftremadura  3 
in  the  mountain  Guadarrama  in  Old  Cafliie  3  near  los 
Alumbres  and  Lorca  in  Murcia  3  at  Alcaniz  and  Con- 
flan  tin  a  in  Seville,  and  at  the  diftrift  of  Linarez  in 
Jaen. 

The  mines  of  iron  are  abundant,  and  need  not  be 
enumerated.  Of  antimony  there  are  two  mines,  both 
in  the  diftrift  of  La  Mancha.  One  of  thefe  is  at  Alen- 
dia,  near  Almodovar 3  the  other  at  the  foot  of  the  Sier¬ 
ra  Morena.  There  is  only  one  mine  of  cobalt,  viz.  in  the 
province  of  Aragon,  found  in  the  valley  of  Gefton. 
There  are  two  mines  of  cinnabar  in  Valencia  3  one  about 
two  leagues  from  Alicant  in  the  limeftone  mountains  of 
Alcoray  3  the  other  between  Valencia  and  San  Felipe 3 
and  two  others  in  the  fame  province,  that  produce  native 
mercury,  but  none  of  thefe  are  worked.  The  mofl 
abundant  mine  of  mercury  and  cinnabar  united  is  in  the 
di  ft  ri  61  of  La  Mancha,  on  the  borders  of  Cordova.  It 
Is  fttuated  in  a  hill  of  fandftone  which  refts  on  ftate. 
The  whole  length  of  the  hill  is  traverfed  by  two  princi¬ 
pal  veins,  both  of  which  were  wrought  by  the  Romans. 
The  whole  of  this  mine  was  lately  wrought  by  the 
agents  of  the  king,  and  its  produce  was  very  abundant. 

Plumbago  is  found  in  a  thick  vein  intermixed  with  feld* 
fpar,  about  a  league  from  the  village  of  Real  Monafterio, 
in  the  kingdom  of  Seville.  Mines  of  fulphur  occur,  both 
in  Aragon  and  Murcia  3  jet  has  been  found  in  the  di- 
ftri6t  of  Old  Colmenar,  in  Old  Caftile  3  and  there  is 
good  evidence  of  the  prefence  of  coal  at  feveral  places 
in  Catalonia,  in  the  Afturias,  New  Caftile,  and  Aragon  3 
but  it  is  faid  that  no  coal  mines  have  as  yet  been  open¬ 
ed. 

The  marbles  of  Spain  are  very  numerous  and  valuable. 
A  black  marble,  veined  with  white,  is  procured  near 
Barcelona  3  many  dendritic  marbles  occur  near  Tortofa. 
Near  the  town  of  Molina,  in  Aragon,  is  found  a  gra¬ 
nular  marble  fpotted  with  red,  yellow,  and  white.  At 
the  village  of  Salinos,  in  the  diftrift  of  Guipuzcoa,  is  a 
beautiful  blue  pyritical  marble,  containing  marine  fhells. 
From  Monte  Sagarra,  near  Segorbia,  in  the  province  of 
Valencia,  are  procured  feveral  fine  marbles,  which  were 
held  in  great  eftimation  even  by  the  Romans.  The  pro¬ 
vince  of  Granada,  -however,  contains  more  valuable  va¬ 
rieties  of  this  beautiful  mineral  than  all  the  reft  of  Spain  3 
of  thefe  fome  of  the  principal  are  the  following.  A 
pure  white  ftatuary  marble,  of  which  the  whole  moun¬ 
tain  of  Filabra,  near  Almeria,  is  compofed  3  a  ffefti-co- 
loured  marble  from  a  mountain  near  Antiqucra  3  an 
exquifitely  beautiful  wax-coloured  alabafter,  from  the 
vicinity  of  the  city  of  Granada  3  and  a  finely  veined 
16  marble  from  the  Sierra  Nevada. 

Mineral  Of  the  Spanifh  mineral  waters  the  following  are  the 
waters.  moft  celebrated.  The  principal  cold  fprings  are,  a  he¬ 
patic  water  in  the  town  of  Buron,  in  Valencia  3  a  car¬ 
bonated  water  at  Gerona,  in  Catalonia  3  a  faline  purga¬ 
tive  water  at  Vacia-Madrid,  three  leagues  from  the  ca¬ 
pital,  and  another  of  a  fimilar  nature  near  Toledo. 

The  principal  hot  fprings  are,  the  baths  of  Abu-Zh- 
Jena,  at  Javal-Cohol,  near  Baeza  ;  a  hepatic  fpring  ufed 
{or  bathing  near  Albania  de  Granada  3  another  near 
AJmeria,  in  the  province  of  Granada,  to  which  are  at¬ 


tached  both  bathing  and  vapour  baths :  all  thefe  were  Spain, 
difcovered,  or  at  leaft  brought  into  general  ufe,  by  the  * 

Moors.  A  very  copious  hot  fpring  near  Merida,  in 
Eftremadura,  made  ufe  of  by  the  Romans.  The  Calda 
de  Bonar,  in  the  neighbourhood  of  Leon,  a  fpring  of 
tepid  water  frequented  by  the  Romans,  and  ftill  exhi¬ 
biting  the  ruins  of  baths  and  ancient  infcriptions.  A 
very  hot  fpring  near  Orenfe,  in  Gallicia.  A  fpring  at 
Alhama,  near  Calatayud,  in  Aragon,  formerly  much 
frequented,  but  now  in  a  ftate  of  negle£t.  The  Fuente 
de  Buzot,  near  Alicant,  a  faline  fpring  of  the  tempera¬ 
ture  of  104°  Fahrenheit.  A  very  copious  and  hot 
fpring  at  Archena,  near  Murcia,  where  ftill  remain  the 
ruins  of  Roman  and  Moorifh  baths.  A  hepatic  fpring 
near  Arnedillo,  in  Old  Caftile. 

Among  the  natural  curiofities  of  Spain,  we  may  parti- Natural- 
cularize  the  mountain  of  Montferrat  in  Catalonia  (fee  curiofitiev 
Montserrat)  3  the  infulated  hill  of  rock  fait  near  the 
town  of  Cardona,  in  Catalonia  (fee  Geology,  N°  10 2.)$ 
the  fubterranean  lake  contained  within  a  cavern  in  the 
neighbourhood  of  the  Cava  Perella,  in  the  ifland  of 
Minorca  ;  the  ftalaftitic  cave  called  St  Michael’s,  on 
the  weft  fide  of  the  rock  of  Gibraltar,  and  the  river 
Guadiana,  which  appears  and  difappears  feveral  times 
in  the  courfe  of  its  progrefs  to  the  fea.  lS 

The  various  groups  of  iflands  that  are  fubje6l  to  Spain  Spanifll 
have  long  been  diftinguifhed  by  particular  names.  Thus  Manets*. 
Majorca ,  Minorca ,  Cabrera  and  Dragonera ,  were  called 
by  the  ancients  Infulce  Baleares ,  and  are  ftill  named 
the  Balearic  IJles  ;  while  Ivi^a  and  Feromentara  form  a 
lefler  group,  denominated  the  Pitijufe  IJles .  Of  thefe 
iflands,  the  latter  were  taken  poffeflion  of  by  the  Car¬ 
thaginians  nearly  700  years  before  the  Chriftian  era  3 
and  about  200  years  after  that  enteqjr  ling  people  made 
themfelves  matters  of  the  Balearic  ifles.  After  the  fall  of 
Carthage,  all  thefe  iflands  long  maintained  a  ftate  of 
piratical  independence,  and  only  Majorca  was  ever  com¬ 
pletely  fubjeft  to  the  Romans.  In  the  time  of  Auguftus- 
we  are  told  that  the  Balearic  ifles  were  fo  infefted  with 
rabbits,  that  the  inhabitants  fent  deputies  to  Rome  for 
afliftahee  to  deftroy  thefe  formidable  invaders  of  their 
plantations.  In  the  year  426  of  the  Chriftian  era,  thefe 
iflands  came  into  the  pofleflion  of  the  Vandals,  from- 
whom  they  were  taken  at  the  end  of  the  8th  century 
by  the  African  Moors.  At  the  beginning  of  the  9th 
century  they  were  feized  on  by  a  fleet  fent  into  the  Me¬ 
diterranean  by  Charlemagne  3  but  they  were  foon  after 
reconquered  by  the  Moors,  who  maintained  the  fove- 
reignty  in  thefe  iflands  till,  in  1228,  they  were  finally 
difpoflefled  by  Don  James  grandfon  of  Alphonfo  II. 
king  of  Aragon. 

Though  Spain  appears  to  have  been  known  to  the  Names  of 
Phoenicians  nearly  1000  years  before  the  birth  of  Chrift,  Spain, 
it  feems  to  have  been  little  regarded  by  the  Greeks  till 
after  the  period  when  Herodotus  compofed  his  hiftory. 

Some  part  cf  this  country  was  probably  the  Tarftiifh  of 
Scripture,  from  which  the  Phoenicians  imported  gold, 
filver,  and  other  precious  commodities  into  Judea. 

When  the  Greeks  had  eftablifhed  a  colony^at  Marfeilles, 
they  muft  have  been  well  acquainted  with  at  leaft  the 
northern  part  of  this  peninfula,  to  which  they  gave  the 
names  of  Iberia  and  Celtiberia,  from  two  nations  who 
then  inhabited  the  country,  and  of  Hefperia,  from  its 
extreme  fituation  in  the  weft  of  the  then  kiiown  world, 

I  he  name  Hifpania,  from  which  its  modern  appellation 
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is  derived,  was  bellowed  on  it  by  tbe  Romans  5  but  the 
etymology  of  this  name  is  uncertain. 

The  Aborigines  of  Spain  were  doubtlefs  a  Celtic  tribe, 
which  probably  parted  into  this  peninfula  from  the  ad¬ 
joining  continent  of  Gaul,  though  at  a  very  early  period 
they  appear  to  have  been  mixed  with  a  colony  of  Mau- 
ritani,  or  Moors  from  the  coaft  of  Africa.  The  Celtic 
inhabitants,  or  Celtiberi,  feem  to  have  pofleffed  the  north- 
eaft  of  the  peninfula,  while  the  Mauritani  occupied  the 
fouthern  and  fouth-weftern  diftrifts. 

Nothing  certain  is  known  refpe£ling  the  early  ftate 
of  Spain,  till  the  commencement  of  the  firfl:  Punic  war 
between  the  Romans  and  the  Carthaginians,  in  the  mid¬ 
dle  of  the  third  century  before  Chrift.  Not  long  be¬ 
fore  this  date,  probably  at  the  beginning  of  the  century, 
the  latter  people  had  poffefled  themfelves  of  Catalonia, 
when  their  general  Hamilcar  Barcas  is  faid  to  have 
founded  the  city  of  Barceno,  the  modern  Barcelona, 
The  Carthaginian  colony,  however,  feems  to. have  been 
rather  a  mercantile  than  a  warlike  fettlement,  and  the 
Celtiberi  were  more  the  allies  than  the  fubje&s  of  their 
African  neighbours.  Of  the  contefts  carried  on  be¬ 
tween  the  Carthaginians  and  the  Romans,  till  the  final 
fubjugation  of  the  former,  and  the  confequent  occupa¬ 
tion  of' all  their  territories  by  the  Roman  republic,  we 
have  given  an  account  under  the  articles  Carthage 
and  Rome.  We  (hail  here  briefly  confider  the  Hate  of 
Spain  at  the  time  of  its  occupation  by  the  Romans,  and 
relate  the  events  to  which  that  occupation  gave  rife, 
and  which  are  lefs  connected  with  the  more  immediate 
tranfa&ions  of  the  Punic  wars. 

At  the  time  of  the  Roman  conquefl,  Spain,  though 
prodigious  quantities  of  filver  had  been  carried  out  of 
it  by  the  Carth:*:nians  and  Tyrians,  was  yet  a  very 
rich  country.  In  the  moil  ancient  times,  indeed,  its 
riches  are  faid  to  have  exceeded  what  is  related  of  the 
moll  wealthy  country  in  America.  Ariftotle  affures  us, 
that  when  the  Phenicians  firfl:  arrived  in  Spain,  they 
exchanged  their  naval  commodities  for  fuch  immenfe 
quantities  of  filver,  that  their  (hips  could  neither  con¬ 
tain  nor  fuflain  its  load,  though  they  ufed  it  for  ballaft, 
and  made  their  anchors  and  other  implements  of  filver. 
When  the  Carthaginians  firfl  came  to  Spain,  they  found 
the  quantity  of  filver  nothing  leffened,  fince  the  inha¬ 
bitants  at  that  time  made  all  their  utenfils,  and  even 
mangers,  of  that  precious  metal.  In  the  time  of  ,  the 
-Romans  this  amazing  plenty  was  very  much  diminilh- 
ed  5  however,  their  gleanings  were  by  no  means  defpi- 
cable,  fince  in  the  fpace  of  nine  years  they  carried  off 
111,542  pounds  of  filver,  and  4095  of  gold,  befides  an 
immenfe  quantity  of  coin  and  other  things  of  value  (a). 
The  Spaniards  were  always  remarkable  for  their  brave¬ 
ry,  and  fome  of  Hannibal’s  bed  troops  were  brought 
from  thence  \  but  as  the  Romans  penetrated  farther 
into  the  country  than  the  Carthaginians  had  done,  they 
met  with  nations  whofe  love  of  liberty  was  equal  to 
their  valour,  and  whom  the  whole  flrength  of  their  em¬ 
pire  was  fcarcely  able  to  fubdue.  Of  thefe  the  moft  for¬ 


midable  were  the  Numantines,  Cantabrians,  and  x\flu-  Spain. 


In  the  time  of  the  third  Punic  war,  one  Viriathus,  a 
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celebrated  hunter,  and  afterwards  the  captain  of  a  gang.,*  Viria- 
of  banditti,  took  upon  him  the  command  of  fome  na-  thus  againfl: 
tions  who  had  been  in  alliance  with  Carthage,  and  ven-tne  Su¬ 
tured  to  oppofe  the  Roman  power  in  that  part  of  Spain  maR5, 
called  Lujltania ,  now  Portugal.  The  praetor,  named 
Vetilius,  who  commanded  in  thofe  parts,  marched  againfl; 
him  with  10,000  men  ;  but  was  defeated  and  killed, 
with  the  lofs  of  4000  of  his  troops.  The  Romans  im¬ 
mediately  difpatched  another  praetor  with  10,000  foot 
and  1300  horfe  :  but  Viriathus  having  firfl  cut  off  a  de¬ 
tachment  of  4000  of  them,  engaged  the  reft  in  a  pitch¬ 
ed  battle  \  and  having  entirely  defeated  them,  reduced 
great  part  of  the  country.  Another  praetor,  who  was 
lent  with  a  new  army,  met  with  the  fame  fate  ;  fo  that, 
after  the  deftrutffion  of  Carthage,  the  Romans  thought 
proper  to  fend  a  conful  named  Quintus  Fabius ,  who  de¬ 
feated  the  Lufitanians  in  feveral  battles,  and  regained 
two  important  places  which  had  long  been  in  the  hands 
of  the  rebels.  After  the  expiration  of  Fabius’s  confu- 
late,  Viriathus  continued  the  war  with  his  ufual  fuccefs, 
till  the  fenate  thought  proper  to  fend  againfl  him  the 
conful  £).  Csecilius  Metellus,  an  officer  of  great  valour 
and  experience.  With  him  Viriathus  did  not  choofe  to 
venture  a  pitched  battle,  but  contented  himfelf  with 
a&ing  on  the  defenfive  }  in  confequence  of  which  the 
Romans  recovered  a  great  many  cities,  and  the  whole 
of  Tarraconian  Spain  was  obliged  to  fubmit  to  their 
yoke.  The  other  conful,  named  Servilianus ,  did  not 
meet  with  the  fame  fuccefs  }  his  army  was  defeated  in 
the  field,  and  his  camp  was  nearly  taken  by  Viriathus. 
Notwithftanding  the  good  fortune  of  Metellus,  how¬ 
ever,  he  could  not  withftand  the  intrigues  of  his  coun¬ 
trymen  againfl  him,  and  he  was  not  allowed  to  finilh 
the  war  he  had  begun  -with  fo  much  fuccefs.  In  re- 
fentment  for  this  he  took  all  imaginable  pains  to  weak¬ 
en  the  army  under  his  command  :  he  difbanded  the 
flower  of  his  troops,  exhaufled  the  magazines,  let  the 
elephants  die,  broke  in  pieces  tlie  arrows  which  had 
been  provided  for  the  Cretan  archers,  and  threw  them 
into  a  river.  Yet,  after  all,  the  army  which  he  gave 
up  to  his  fucceffor  Q.  Pompeius,  confifting  of  30,000 
foot  and  2000  horfe,  was  fufficient  to  have  crufhed  Vi¬ 
riathus  if  the  general  had  known  how  to  ufe  it.  But, 
inftead  of  oppofing  Viriathus  with  fuccefs,  the  impru¬ 
dent  conful  procured  much  more  formidable  enemies* 

The  Termantians  and  Numantines,  who  had  hitherto 
kept  themfelves  independent,  offered  very  advantageous 
terms  of  peace  and  alliance  with  Rome  ;  but  Pompeius 
infilled  on  their  delivering  up  their  arms.  Upon  this 
war  was  immediately  commenced.  The  conful  with 
great  confidence  inverted  Numantia  ;  but  being  repulfed 
with  confiderable  lofs,  he  fat  down  before  Termantia, 
where  he  was  attended  with  ftill  worfe  fuccefs.  The 
very  firfl  day,  the  Termantines  killed  700  of  his  le¬ 
gionaries  j  took  a  great  convoy  which  was  coming  to 

the 


(a)  In  this  account  we  mull  allow  fomething  for  the  exaggerations  of  fabulous  hiflorians.  There  is  no  doubt, 
however,  that  Spain  was  at  this  time  immenfely  rich,  and  if  we  may  believe  Strabo,  there  was  then  a  mine  near 
Carthage  which  yielded  every  day  25,000  drams  of  filver,  or  about  300,000!.  per  annum. 
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the  Roman  camp :  and  having  defeated  a  considerable 
body  of  their  horfe,  puttied  them  from  pod  to  poll  till 
they  came  to  the  edge  of  a  precipice,  where  they  all 
tumbled  down,  and  w7ere  dallied  to  pieces.  In  the  mean 
time  Servilius,  who  had  been  continued  in  his  command 
with  the  title  of  proconful ,  managed  matters  fo  ill,  that 
Viriathus  furrounded  him  on  all  (ides,  and  obliged  him 
to  fue  for  peace.  The  terms  offered  to  the  Romans 
were  very  moderate  ;  being  only  that  Viriathus  fhould 
keep  the  country  he  at  that  time  poffeffed,  and  the  Ro¬ 
mans  remain  mailers  of  all  the  relt.  This  peace  the 
proconful  was  very  glad  to  fign,  and  afterwards  pro¬ 
cured  its  ratification  by  the  fenate  and  people  of  Rome. 

The  next  year  Q.  Pompeius  was  continued  in  his 
command  againft  the  Numantines  in  Farther  Spain, 
while  Servilius  Caepio,  the  new  conful,  had  for  his 
province  Hither  Spain,  where  Viriathus  had  eftablifhed 
his  new  Hate.  Pompeius  undertook  to  reduce  Numan- 
tia  by  turning  afide  the  Itream  of  the  Durius,  now  the 
Douro,  by  which  it  was  fupplied  with  water  ;  but,  in 
attempting  this,  fuch  numbers  of  his  men  were  cut  off, 
that,  finding  himfelf  unable  to  contend  with  the  enemy, 
he  was  glad  to  make  peace  with  them  on  much  vvorfe 
terms  than  they  had  offered  of  their  own  accord.  The 
peace,  however,  was  ratified  at  Rome  ;  but  in  the  mean 
time  Caepio,  defirous  of  {Rowing  his  prowefs  againft  the 
renowned  Viriathus,  prevailed  on  the  Romans  to  de¬ 
clare  war  againft  him  without  any  provocation.  As 
Cfepio  commanded  an  army  greatly  fuperior  to  the  Lu- 
fitanians,  Viriathus  thought,  proper  to  file  for  peace  ;  but 
finding  that  Ciepio  would  be  fatisfied  with  nothing  lefs 
than  a  furrender  at  diferetion,  he  refolved  to  ftand  his 
ground.  In  the  mean  time,  the  latter  having  bribed 
fome  of  the  intimate  companions  of  Viriathus  to  murder 
him  in  his  fleep,  he  by  that  infamous  method  put  an  end 
to  a  war  which  had  lafted  14  years,  very  little  to  the 
honour  of  the  republic. 

After  the  death  of  Viriathus,  the  Romans  with  like 
treachery  ordered  their  new  conful  Popilius  to  break  the 
treaty  with  the  Numantines.  His  infamous  conduct 
met  with  the  reward  it  deferved  ;  the  Numantines  Ral¬ 
lying  out,  put  the  whole  Roman  army  to  flight  with 
fuch  flaughter,  that  they  were  in  no  condition  to  a£l 
during  the  whole  campaign.  Mancinus,  who  fucceeded 
Popilius,  met  with  ftill  worfe  fuccefs  ;  his  great  army, 
confiding  of  30,000  men,  was  utterly  defeated  by  4000 
Numantines,  and  20,000  of  them  killed  in  the  purfuit. 
The  remaining  10,000,  with  their  general,  were  pent 
up  by  the  Numantines  in  fuch  a  manner  that  they  could 
neither  advance  nor  retreat,  and  would  certainly  have 
been  all  put  to  the  fword  or  made  prifoners,  had  not 
the  Numantines,  with  a  generofity  which  their  enemies 
never  poffeffed,  offered  to  let  them  depart  upon  condition 
that  a  treaty  fhould  be  concluded  with  them  upon  very 
moderate  terms.  This  the  conful  very  willingly  pro- 
mifed,  but  found  himfelf  unable  to  perform.  On  the 
contrary,  the  people,  not  fatisfied  with  declaring  his 
treaty  null  and  void,  ordered  him  to  be  delivered  up  to 
the  Numantines.  The  latter  refufed  to  accept  him,  un- 
lefs  he  had  along  with  him  the  10,000  men  whom  they 
had  relieved  as  before  related.  At  laft,  after  the  conful 
had  remained  a  whole  day  before  the  city,  his  fucceffor 
Furius,  thinking  this  a  fufficient  recompenfe  to  the  Nu¬ 
mantines  for  breaking  the  treaty,  ordered  him  to  be  re¬ 
ceived  again  into  the  camp.  However,  Furius  did  not 
Vo L.  XIX.  Part  II. 


chufe  to  engage  with  fuch  a  defperate  and  refolute  Spain/ 
enemy  as  the  Numantines  had  fhowed  themfelves  ;  and  ~  ^  ,J 

the  war  with  them  was  difeontinued  till  the  year  133 
B.  C.  when  Scipio  TEmilianus,  the  deftroyer  of  Car-  miUanus 
thage,  was  fent  againft  them.  Againft  this  renowned  fent  againft 
commander  the  Numantines  with  all  their  valour  weretbem* 
not  able  to  contend.  Scipio, having  with  the  utmoft  care  An.  133, 
introduced  ftridt  difeipline  among  his  troops,  and  re- 
formed  the  abufes  which  his  predeceffors  had  fuffered  in 
their  armies,  by  degrees  brought  the  Romans  to  face 
their  enemies,  which  at  his  arrival  they  had  abfolutely 
refufed  to  do.  Having  then  ravaged  all  the  country- 
round  the  town,  it  was  foon  blocked  up  on  all  fides, 
and  the  inhabitants,  began  to  feel  the  want  of  pro- 
viiions.  At  laft  they  rdolved  to  make  one  defperate  at¬ 
tempt  for  their  liberty,  and  either  to  break  through 
their  enemies,  or  perifh  in  the  attempt.  With  this  view 
they  marched  out  in  good  order  by  two  gates,  and  fell 
upon  the  works  of  the  Romans  with  the  utmoft  fury. 

The  Romans,  unable  to  ftand  this  defperate  ftiock,  wTere 
on  the  point  of  yielding,  when  Scipio,  liaftening  to  the 
places  attacked,  with  no  fewer  than  20,000  men,  the 
unhappy  Numantines  were  at  Jail  driven  into  the  city, 
where  they  fuftained  for  a  little  longer  the  miferies  of 
famine.  Finding  at  laft,  however,  that  it  w;as  altoge¬ 
ther  impoffible  to  hold  out,  it  was  refolved  by  the  ma¬ 
jority  to  fubmit  to  the  pleafure  of  the  Roman  comman- 
der.  But  this  refolution  was  not  univerfally  approved.  Miserable 
Many  (hut  them/elves  up  in  their  houfes,  and  died  ofen<^°fl^e 
hunger,  while  even  thofe  wdio  had  agreed  to  furrender 
repented  their  offer,  and  fetting  fire  to  their  houfes, 
perifticd  in  the  {lames  with  their  wives  and  children,  fo 
that  not  a  fmgle  Numantirre  was  left  alive  to  grace  the 
triumph  of  the  conqueror  of  Carthage. 

After  the  deftru&ion  of  Numantia  the  whole  of  Spain 
fubmitted  to  the  Roman  yoke ;  and  nothing  remarkable 
happened  till  the  times  of  the  Cimbri,  when  a  praetorian 
army  was  cut  off  in  Spain  by  the  Lufitanians.  From 
this  time  nothing  remarkable  occurs  in  the  hiftory  of 
Spain  till  the  civil  war  between  Marius  and  Sy  11a.  The 
latter  having  crufhed  the  Marian  faClion,  as  related  un¬ 
der  the  article  Rome,  proferibed  all  thofe  that  had  Tided 
againft  him  whom  he  could  not  immediately  deftroy. 

Among  thefe  was  Sertorius,  a  man  of  oonfummate  va-  Sertcmus 
lour  and  experience  in  war.  He  had  been  appointed  fupports  the 
praetor  of  Spain  by  Marius;  and  upon  the  overthrow7  of ^lar*a  11  Mc¬ 
Manus,  retired  to  that  province.  Svlla  no  fooner  *10n  111 
heard  of  his  arrival  in  that  country,  than  he  fent  thi-  ^din* 
ther  one  Caius  Annius  w’ith  a  powerful  army  to  drive 
him  out.  As  Sertorius  had  but  few  troops  along  with 
him,  he  difpatched  one  Julius  Salinator  with  a  body 
of  6000  men  to  guard  the  pafies  of  the  Pyrenees,  and 
to  prevent  Annius  from  entering  the  country.  But  Sali- 
nator  having  been  treacheroufly  murdered  by  affaffins 
hired  by  Annius  for  that  purpofe,  he  no  longer  met 
wiih  any  ©bftacle ;  and  Sertorius  was  obliged  to  em-  Is  driven, 
bark  for  the  coaft  of  Africa  with  3000  men,  being  al  1  out,  and 
he  had  now  remaining.  With  thefe  he  landed  in  Mau-  underg°es 
ritania  ;  but  as  his  men  w7ere  ftraggling  carelefsly  about,  han*' 
great  numbers  of  them  were  cut  off  by  the  Barbarians. 

This  new7  misfortune  obliged  Sertorious  to  re-embark  for 
Spain  ;  but  finding  the  w7hole  coaft  lined  with  the 
troops  of  Annius,  he  put  to  fea  again,  not  knowing 
what  courfe  to  fleer.  In  this  new  voyage  he  met  with 
a  fmall  fleet  of  Cilician  pirates ;  and  having  prevailed 
3  Q  with 
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with  them  to  join  him,  he  made  a  defcent  on  the  coaft  fully  of  his  courage,  challenged  his 
of  Ivi^a,  overpowered  the  garrifon  left  there  by  An- 
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nius,  and  gained  a  conflderable  booty.  On  the  news 
of  this  vidtory  Annius  fet  fail  for  Ivi^a,  with  a  confi- 
derable  fquadron,  having  5000  land  forces  on  board. 
Sertorius,  not  intimidated  by  the  fuperiority  of  the 
enemy,  prepared  to  give  them  battle.  But  a  violent 
dorm  arifing,  moil  of  the  fhips  were  driven  on  (bore 
and  dafhed  to  pieces,  Sertorius  himfelf  with  great  diffi¬ 
culty  efcaping  with  the  fmall  remains  of  his  fleet.  For 
fome  time  he  continued  in  great  danger,  being  prevent¬ 
ed  from  putting  to  fea  by  the  fury  of  the  waves,  and 
from  landing  by  the  enemy  3  at  laft,  the  florm  abating, 
he  pafled  the  flraits  of  Gades,  now  Gibraltar,  and  land¬ 
ed  near  the  mouth  of  the  river  Baetis.  Here  he  met 
with  fome  feamen  newly  arrived  from  the  Atlantic  or 
Fortunate  iflands  3  and  was  fo  charmed  with  the  account 
which  they  gave  him  of  thofe  happy  regions,  that  he 
refolved  to  retire  thither  to  fpend  the  refl  of  his  life  in 
quiet  and  happinefs.  But  having  communicated  this 
defign  to  the  Cilician  pirates,  they  immediately  aban¬ 
doned  him,  and  fet  fail  for  Africa,  with  an  intention  to 
afllfl  one  of  the  barbarous  kings  againfl  bis  fubjedls  who 
had  rebelled.  Upon  this  Sertorius  failed  thither  alfo, 
but  took  the  oppofite  fide  •,  and  having  defeated  the  king 
named  Afcalis,  obliged  him  to  (but  himfelf  up  in  the 
city  of  Tingis,  now  Tangier,  which  he  clofely  befieged. 
But  in  the  mean  time  Pacianus,  who  had  been  fent  by 
Sylla  to  aflifl  the  king,  advanced  with  a  conflderable 
army  againfl  Sertorius.  Upon  this  the  latter,  leaving 
part  of  bis  forces  before  the  city,  marched  with  the  reft 
to  meet  Pacianus,  whofe  army,  though  greatly  fuperior 
to  his  own  in  number,  he  entirely  defeated  3  killed  the 
general,  and  took  all  his  forces  prifoners. — The  fame  of 
this  vidlcry  foon  reached  Spain  3  and  the  Lufltanians, 
being'  threatened  with  a  new  war  from  Annius,  invited 
Sertorius  to  head  their  armies.  With  this  requeft  he 
very  readily  complied,  and  foon  became  very  formidable 
to  the  Romans.  Titus  Didius,  governor  of  that  part 
of  Spain  called  Bsettca,  flrfl:  entered  the  lifts  with  him  ; 
but  be  being  defeated,  Sylla  next  difpatched  Metellus, 
reckoned  one  of  the  beft  commanders  in  Rome,  to  ftop 
the  progrefs  of  this  new  enemy.  But  Metellus,  not- 
withftanding  all  his  experience,  knew  not  how  to  a£t 
againfl  Sertorius,  who  was  continually  changing  his  fla- 
tion,  putting  his  army  into  new  forms,  and  contriving 
new  ftratagems.  On  his  flrfl  arrival  he  fent  for  L.  Do- 
mitius,  then  preetor  of  Hither  Spain,  to  his  afliflance  3 
but  Sertorius  being  informed  of  his  march,  detached 
Hirtuleius,  or  Herculeius,  his  queeflor,  againfl  lnm,  who 
gave  him  a  total  overthrown  Metellus  then  difpatched 
Lucius  Lollius  praetor  of  Narbonne  Gaul  againfl  Hir¬ 
tuleius  3  but  he  met  with  no  better  fucceft,  being  ut~ 
terly  defeated,  and  bis  lieutenant-general  killed. 

The  fame  of  thefe  victories  brought  to  the  camp  of 
Sertorius  fuch  a  number  of  illuftrious  Roman  citizens 
of  the  Marian  fadlipn,  that  he  formed  a  defign  of  eredt- 
ing  Lufltania  into  a  republic  in  oppofltion  to  that  of 
Rome.  Sylla  wTas  continually  fending  frefh  fupplies  to 
Metellus  *,  but  Sertorius  with  a  handful  of  men,  ac- 
cuflomed  to  range  about  the  mountains,  to  endure  hun¬ 
ger  and  third,  and  live  expofed  to  the  inclemencies  of 
the  weather,  fo  harafled  the  Roman  army,  that  Me¬ 
tellus  himfelf  began  to  be  quite  difeouraged.  At  lafl, 
Sertorius  hearing  that  Metellus  had  fpoken  difrefpedl- 


rtagonift  fo  end  Spain, 
the  wrar  by  Angle  combat  3  but  Metellus  very  pru-  ^ 

dently  declined  the  combat,  as  being  advanced  in  years  3 
yet  this  refufal  brought  upon  him  the  contempt  of  the  34 
unthinking  multitude,  upon  which  Metellus  refolved  to  Obliges 
retrieve  his  reputation  by  fome  flgnal  exploit,  and  tQ 

therefore  laid  flege  to  Lacobriga,  a  conflderable  city  in  ^  0fLaw 

thofe  parts.  This  he  hoped  to  reduce  in  two  days,  asCobriga. 
there  was  but  one  w'ell  in  the  place  3  but  Sertorius  ha¬ 
ving  previously  removed  all  thofe  who  could  be  of  no 
fervice  during  the  flege,  and  conveyed  6000  fkins  full  of 
water  into  the  city,  Metellus  continued  a  long  time  be¬ 
fore  it  without  making  any  impreflion.  At  laft,  his 
proviflons  being  almoft  fpent,  he  fent  out  Aquinus  at 
the  head  of  6000  men  to  procure  a  new  fupply  3  but 
Sertorius  falling  unexpectedly  upon  them,  cut  in  pieces 
or  took  the  whole  detachment  3  the  commander  himfelf 
being  the  only  man  who  efcaped  to  carry  the  news  of 
the  difafler  3  upon  which  Metellus  was  obliged  to  raife 
the  flege  with  difgrace.  ?- 

And  now  Sertorius,  having  gained  fome  intervals  cf CiviJizestbe 
eafe  in  confequence  of  the  many  advantages  he  had  ob- 
tained  over  the  Romans,  began  to  civilize  his  new  fub- 
•jeefls.  Their  favage  and  furious  manner  of  fighting  he 
changed  for  the  regular  order  and  difeipline  of  a  well- 
formed  army  3  he  bellowed  liberally  upon  them  gold  and 
filver  to  adorn  their  arms,  and  by  converting  familiarly 
with  them,  prevailed  with  them  to  lay  a  fide  their  own 
drefs  for  the  Roman  toga.  He  fent  for  all  the  children 
of  the  principal  people,  and  placed  them  in  the  great 
city  of  Ofca,  now  Huefca,  in  the  kingdom  of  Ara¬ 
gon,  where  he  appointed  them  mafters  to  inftrudt  them 
in  the  Roman  and  Greek  learning,  that  they  might,  as 
he  pretended,  be  capable  of  fharing  with  him  the  go¬ 
vernment  of  the  republic.  Thus  he  made  them  really 
hoftages  for  the  good  behaviour  of  their  parents  3  how¬ 
ever,  the  latter  wTere  greatly  pleafed  with  the  care  he 
took  of  their  children,  and  all  Lufltania  were  in  the 
higheft  degree  attached  to  their  new  fovereign.  This 
attachment  he  took  care  to  heighten  by  the  powder  of 
fuperftition  3  for  having  piocured  a  young  hind  of  a 
milk-white  colour,  he  made  it  fo  tame  that  it  followed 
him  wherever  lie  went  3  and  Sertorius  gave  cut  to  the 
ignorant  multitude,  that  this  hind  wras  infpired  by  Dia¬ 
na,  and  revealed  to  him  the  defigns^of  his  enemies,  of 
which  he  always  took  care  to  be  w’ell  informed  by  the 
great  numbers  of  fpies  whom  he  employed. 

While  Sertorius  was  thus  employed  in  eflablifhing  his 
authority,  the  republic  of  Rome,  alarmed  at  his  fuccefs, 
refolved  to  crufli  him  at  all  events.  Sylla  was  now  dead,  ^ 
and  all  the  eminent  generals  in  Rome  folicited  this  ho-p0mpey  the 
ncurable  though  dangerous  employment.  After  much  Great  fent 
debate  a  decree  was  pafled  in  favour  of  Pompey  the*Pinft 
Great,  but  without  recalling  Metellus.  In  the  mean  nn  ’ 
time,  the  troops  of  one  Perper.na,  or  Perperna,  had, 
in  fpite  of  all  that  their  general  could  do,  abandoned 
him,  and  taken  the  oath  of  allegiance  to  Sertorius. 

This  was  a  moft  flgnal  advantage  to  Sertorius  3  for  Per- 
penna  commanded  an  army  of  33,000  men,  and  had 
come  into  Spain  with  a  defign  to  fettle  there  as  Serto¬ 
rius  had  done  ;  but  as  he  was  defeended  from  one  of 
the  flrfl  families  of  Rome,  he  thought  it  below’  Iris  dig¬ 
nity  to  ferve  under  any  general,  however  eminent  he 
might  be.  But  the  troops  of  Perperna  were  of  a  dif¬ 
ferent  opinion  3. and  therefore  declaring  that  they  would 
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ferve  none  but  a  general  who  could  defend  himfelf,  they 
to  a  man  joined  Sertorius  \  upon  which  Perperna  him¬ 
felf  finding  he  could  do  no  better,  confented  to  ferve 
alio  as  a  tubal  tern. 

On  the  arrival  of  Pompev  in  Spain,  feveral  of  the 
cities  which  had  hitherto  continued  faithful  to  Serto- 
rius  began  to  waver  5  upon  which  the  latter  refolved, 
by  Lome  fignal  exploit,  to  convince  them  that  Pompey 
could  no  more  fereen  them  from  his  refentment  than  Me- 
tellus.  With  this  view  he  laid  fiege  to  Lauren,  now 
Lirias,  a  place  of  confiderable  flr-ength.  Pompey,  not 
doubting  but  he  fhould  be  able  to  raife  the  fiege,  march¬ 
ed  quite  up  to  the  enemy’s  lines,  and  found  means  to 
inform  the^garrifon  that  thole  who  befieged  them  were 
themielves  befieged,  and  wrould  foon  be  obliged  to  re¬ 
tire  with  lofs  and  difgrace.  On  hearing  this  meffage, 

“  I  will  teach  Sylla’s  difciple  (faid  Sertorius),  that  it  is 
the  duty  of  a  general  to  look  behind  as  well  as  before 
him.*’  Having  thus  fpoken,  he  fent  orders  to  a  detach¬ 
ment  of  6000  men,  who  lay  concealed  among  the  moun¬ 
tains,  to  come  down  and  fall  upon  his  rear  if  he  fhould 
offer  to  force  the  lines.  Pompey,  furprifed  at  their  hid¬ 
den  appearance,  durff  not  itir  out  of  bis  camp  5  and  in 
the  mean  time  the  befieged,  defpairing  of  relief,  fur- 
rendered  at  diferetion  *,  upon  which  Sertorius  granted 
them  their  lives  and  liberty,  but  reduced  their  city  to 
allies. 

While  Sertorius  was  thus  fuccefsfully  contending 
with  Pompey,  his  queffor  Hirtuleius  was  entirely  de¬ 
feated  by  Me  tell  us,  with  the  lofs  of  40,000  men  ;  upon 
which  Sertorius  advanced  with  the  utmoil  expedition  to 
the  banks  of  the  Sucre  in  Tarraconian  Spain,  with  a 
defign  to  attack  Pompey  before  he  could  be  joined  by 
Metellus.  Pompey,  on  his  part,  did  not  decline  the 
combat  ;  but,  fearing  that  Metellus  might  fhare  the 
glory  of  the  vi&ofy,  advanced  with  the  greateil  expe¬ 
dition.  Sertorius  put  off  the  battle  till  towards  the 
evening;  Pompey,  though  he  knew  that  the  night  would 
prove  difad  van  tageous  to  him,  whether  vanquished  or 
vi&orious,  becaufe  his  troops  were  unacquainted  with 
the  country,  refolved  to  venture  an  engagement,  efpe- 
cially  as  he  feared  that  Metellus  might  arrive  in  the 
mean  time,  and  rob  him  of  part  of  the  glory  of  con¬ 
quering  fo  great  a  commander.  Pompey,  who  com¬ 
manded  his  own  right  wing,  foon  obliged  Perperna, 
who  commanded  Sertorius’s  left,  to  give  way.  Here¬ 
upon  Sertorius  himfelf,  taking  upon  him  the  command 
of  that  wing,  brought  back  the  fugitives  to  the  charge, 
and  obliged  Pompey  to  fly  in  his  turn.  In  his  flight  he 
was  overtaken  by  a  gigantic  African,  who  had  al¬ 
ready  lined  up  his  hand  to  difeharge  a  blow  at  him 
with  his  broad  (Word  }  but  Pompey  prevented  him  by 
cutting  off  his  right  har  d  at  one  blow.  As  he  ftill 
continued  his  flight,  he  was  wounded  and  thrown  from 
his  horfe  *,  fo  that  lie  would  certainly  have  been  taken 
prifoner,  had  not  the  Africans  who  purfued  him  quar¬ 
relled  about  the  rich  furniture  of  his  horfe.  \  his  gave 
an  opportunity  to  the  general  to  make  Lis  efcape  ;  fo 
.that  at  length  he  reached  his  camp  with  much  difficul¬ 
ty.  Rut  in  the  mean  time  Afranius,  who  commanded 
the  left  wing  of  the  Roman  avrnv,  had  entirely  defeated 
the  wing  which  Sertorius  had  left,  and  even  purfued 
them  fo  dole  that  he  entered  the  camp  along  with 
them.  Sertorius,  returning  fuddenly,  found  the  Ro¬ 
mans  bu(y  in  plundering  the  tents  5  when  taking  r.dvan- 
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tage  of  their  fituation,  he  drove  them  out  with  great 
{laughter,  and  retook  their  camp.  Next  day  he  offered  v 
battle  a  fecond  time  to  Pompey  \  but  Metellus  then  co¬ 
ming  up  with  all  his  forces,  lie  thought  proper  to  de-  ^ 

cline  an  engagement  with  both  commanders.  In  a  few  pompey 
days,  however,  Pompey  and  Metellus  agreed  to  attack  defeated  a 
the  camp  of  Sertorius.  The  event  was  iimilar  to  that  of  Second 
the  former  battle  ;  Metellus  defeated  Perperna, and  Ser-timc* 
torius  routed  Pompey.  Being  then  informed  of  Per- 
perna’s  misfortune,  he  haffened  to  his  relief )  rallied  the 
fugitives,  and  repulfed  Metellus  in  his  turn,  wounded 
him  with  his  lance,  and  would  certainly  have  killed 
him,  had  not  the  Romans,  affiamed  to  leave  their  gene¬ 
ral  in  diftrefs,  haftened  to  his  affiffance,  and  renewed  the 
fight  with  great  fury.  At  laft  Sertorius  was  obliged  to 
quit  the  field,  and  retire  to  the  mountains.  Pompey  Pom^y  and 
and  Metellus  haffened  to  befiege  him  j  but  while  they  Metellus 
were  forming  their  camp,  Sertorius  broke  through  their  driven  from 
lines,  and  efcaped  into  Lufitania.  Here  he  foon  raifed  Spain  by 
fuch  a  powerful  army,  that  the  Roman  generals,  with Sertorlus' 
their  united  forces,  did  not  think  proper  to  venture  an 
engagement  with  him.  They  could  not,  however,  refift 
the  perpetual  attacks  of  Sertorius,  who  now  drove  them 
from  place  to  place,  till  he  obliged  them  to  feparate  ; 
the  one  went  into  Gaul,  and  the  other  to  the  foot  of  the 
Pyrenees.  4} 

Thus  did  this  celebrated  commander  triumph  over  all^r^™’s 
the  power  of  the  Romans  }  and  there  is  little  doubt  but  n^u“r- 
he  would  have  continued  to  make  head  againff  all  the  dered. 
other  generals  whom  the  republic  could  have  fent,  had 
he  not  been  affaffinated  at  an  entertainment  by  the  infa¬ 
mous  treachery  of  Perperna,  in  73  B.  C.  after  he  had 
made  head  againff  the  Roman  forces  for  almoff  10 
years.  Pompey  was  no  fooner  informed  of  his  death, 
than,  without  waiting  for  any  new  fuccours,  he  marched 
againff  the  traitor,  whom  lie  eafily  defeated  and  took 
prifoner ;  and  having  caufed  him  to  be  executed,  thus 
put  an  end,  with  very  little  gloiy,  to  a  moff  dangerous 
war. 

Many  of  the  Spanifh  nations,  however,  ffill  continued 
to  bear  the  Roman  yoke  with  great  impatience  \  and  as 
the  civil  wars  which  took  place  firil  between  Julius  Cse- 
far  and  Pompey,  and  afterwards  between  Oclavianus 
and  Antony,  diverted  the  attention  of  the  republic  from 
Spain,  by  the  time  that  Auguffus  had  become  foie  maf- 
ter  of  the  Roman  empire,  they  were  again  in  a  condi¬ 
tion  to  affert  their  liberty.  The  Cantabrians  and  As¬ 
turians  were  the  moff  powerful  and  valiant  nations  at 
that  time  in  Spain  ;  but,  after  incredible  efforts,  they 
were  obliged  to  lay  down  their  aims,  or  rather  were 
almoff  exterminated  by  Agrippa,  as  related  under  thefe 
articles. 

When  the  Remans  firft  became  mailers  of  the  weffern  Spain  under 
peninfula  of  Eunpe,  to  which,  as  we  have  faid,  they  the  Ro- 
gave  the  name  of  Hifpania,  it  was  divided  into  two  pro- nians* 
vinces,  called  Citerior  and  Ulterior ,  which  were  go¬ 
verned,  fometimes  by  praetors,  and  fometimes  by  pro¬ 
canfuls.  In  the  diffributicn  of  the  empire  by  Auguffus, 

Hifpania  Citerior  contained  the  modern  provinces  of 
Gallicia,  the  Aff arias,  Bifcay,  Navarre,  Leon,  the  two 
Caffiies,  Aragon,  Catalonia,  Murcia,  and  Valencia  ;  and 
was  denominated  Provincia  Tarracotienjis ,  from  the  city 
of  Tarragona  in  Catalonia,  which  was  then  the  feat  of 
government.  Hifpania  Ulterior  was  fubdlvided  into 
Ecetica,  including  the  provinces  now  called  Granada 
3  G  2  and 
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and  Andalufia  $  and  Lufitania,  comprehending  the  great- 
~  eft  part  of  Eitremadura,  and  the  modern  kingdom  of 
Portugal.  The  province  called  Tarraconettfis  was  then 
inhabited  by  the  following  tribes,  viz.  the  Aufetani, 
occupying  the  fea  coaft,  at  the  north- eaft,  between  the 
Ter  and  the  Lobregat,  and  having  for  their  capital 
Germa  \  the  Ceretcini ,  inhabiting  the  diftrid  of  Cerda- 
na,  at  the  foot  of  the  Pyrenees,  whofe  capital  was  Julia , 
the  modern  Llivia  $  the  Valctani ,  occupying  tile  fea 
coaft  between  the  rivers  Ter  and  Lobregat,  in  the  im¬ 
mediate  neighbourhood  of  the  Aufetatii ,  and  whofe  ca¬ 
pital  was  Barcelona  5  the  Cofetani  to  the  left  of  the 
mouth  of  the  Ebro,  with  Tarragona  for  their  capital  \ 
the  Locetam ,  on  the  left  bank  of  the  river  Sicoris  ;  the 
lllergctes,  extending  from  that  river  to  the  fmall  ft  ream 
Gallego,  which  joins  the  Ebro  near  Zaragoza,  whofe 
capital  was  Lerida  )  the  Jacetani  in  the  northern  extre¬ 
mity  of  Aragon,  having  their  feat  of  government  at 
Jaca  \  the  Vafcones  in  Navarre,  and  the  Varduii  in  the 
modern  Guipuzcoa.  Thefe  nations  occupied  the  fou- 
thern  and  eaftern  parts  of  the  province.  The  northern 
was  pofteffed  by  the  Cari/li ,  the  Ofiregones ,  both  in  Bif- 
cay ;  the  Cantabri ,  cantoned  near  the  fource  of  the 
Ebro,  and  along  the  bay  of  Bifcay  ;  the  AJiures  in  Af- 
turias  and  part  of  Leon  ;  the  Callceci  in  Gallicia  ;  the 
Vaccem  along  the  Douro  }  the  Arebaci  in  Old  Caftile ; 
the  Celtiberi ,  between  the  Ebro  and  the  fource  of  the 
Tagus,  and  many  others  of  inferior  note. 

Lufitania  was  held  by  three  principal  tribes,  the  Lu- 
Jitani ,  occupying  the  greater  part  of  the  province,  and 
having  for  their  capital  the  modern  Lifbon  \  the  Vetto- 
nes  and  the  Celtici . 

Bee  tic  a  was  inhabited  by  the  Turdetani ,  the'Turdu/i, 
the  Bajlitani ,  and  the  Bqfiuli . 

All  thefe  diftri&s,  with  their  principal  towns,  are 
minutely  treated  of  by  Dr  Playfair,  in  the  firft  volume 
of  his  geography. 

When  incorporated  with  the  Roman  empire,  Spain 
partook  of  its  tranquillity,  and  received  in  exchange 
for  her  liberty,  at  leaft  wife  laws  and  a  mild  govern¬ 
ment.  If  fhe  could  not  prevent  herfelf  from  falling  un¬ 
der  the  dominion  of  the  mafters  of  the  world,  (lie  was  at 
leaft  the  moft  powerful,  the  richeft,  and  the  happieft 
province  of  their  empire.  C  lumella  has  left  us  an  in- 
terefting  account  of  her  agriculture  under  the  firft  empe¬ 
rors.  The  tradition  of  her  ancient  population  is  proba¬ 
bly  exaggerated,  but  the  ruins  of  feveral  towns  prove  it 
to  have  been  confiderable.  It  was  increafed  by  a  great 
many  Roman  families  after  the  conqueft  ;  feveral  legions 
were  eftabhfhed  in  Spain  ;  25  colonies  were  diftributed 
in  the  moft  fertile  parts  of  the  country,  and  intermarried 
with  the  inhabitants.  After  a  while  the  Spaniards,  fee¬ 
ing  in  their  mafters  only  countrymen,  were  the  firft  to 
folicit  the  rights  of  Roman  citizens,  by  which  they  weie 
completely  confolidated.  S  >me  municipal  towns  went 
fo  far  as  to  defire  permiftion  to  take  the  title  of  colonies, 
^though  in  the  change  they  loft  their  independence,  near¬ 
ly  in  the  fame  manner  ascertain  proprietors  of  lands  un¬ 
der  the  feudal  fyftem  converted  their  domains  into  fiefs, 
in  order  to  enjoy  the  honours  attached  to  them.  The 
government  was,  in  general,  milder  in  S  ain  than  in 
the  other  Roman  provinces.  The  adnvniftration  was 
carried  on  in  the  towns  b\  magifi  rates  named  by  them- 
felves,  and  the  different  piov.n^es  were  under  the  fuper- 
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intendance  of  prsetors,  proconfuls,  and  legates  or  depu¬ 
ties,  according  to  the  different  eras  of  the  Roman  em-  v 
pire ;  lliofe  in  their  refpedive  departments  took  care  of 
all  the  works  of  public  utility,  the  aquedu&s,  baths, 
circufes,  and  highways,  whofe  magnificent  ruins  are 
ftill  exifting  \  but  they  were  principally  employed  in 
colle&ing  the  revenues  of  the  ftate,  which  were  fingu- 
larly  analogous  to  thofe  of  the  prefer.t  times.  They 
principally  arofe  from  dues,  fines,  or  alienations  of  pro¬ 
perty,  and  the  produce  of  the  mines.  Spain  at  that 
time  drew  from  her  own  mines  the  fame  riches  fhe  now 
draws  from  the  new  world,  and  they  were  diftributed  in 
nearly  the  fame  manner.  One  part  belonged  to  the  ftate, 
and  the  other  to  the  inhabitants  of  the  country,  who 
paid  a  certain  duty  on  the  metals  which  they  procured 
from  the  mines.  Their  returns  went  on  increafing,  and 
depended  entirely  on  the  number  of  hands  which  could 
be  devoted  to  work  in  the  mines.  An  employment, 
fo  laborious,  however,  which  required  a  numerous  popu¬ 
lation,  tended  to  diminifh  that  population  by  the  excef- 
five  fatigues  which  it  occafioned.  Agriculture  alfo  buf¬ 
fered  by  the  accumulation  of  eftates  in  the  hands  of  a 
few  wealthy  landholders.  By  the  little  attention  paid 
to  it  by  the  proprietors,  and  by  the  defers  infeparable 
from  the  fyftem  of  cultivation  by  means  of  Haves,  com¬ 
merce  and  induftry  languifhed ;  and  Spain,  after  having 
ftiared  in  the  fplendor  of  the  Roman  empire,  was  begin¬ 
ning  to  participate  in  its  decline,  when  a  new  calamity, 
by  completing  her  ruin,  prepared  her  regeneration. 

This  calamity  was  the  irruption  of  the  northern 
hordes,  which  foon  involved  Spain  in  the  general  at¬ 
tack.  This  province  was  invaded  firft  by  the  Franks, 
who  in  the  third  century  had  entered  Gaul  with  a  formi¬ 
dable  force. 

The  Rhine,  though  dignified  by  the  title  of  Safeguard  Spain  in- 
of  the  Provinces,  was  an  imperfeft  barrier  againft  the  vacIed  hT 
daring  fpirit  of  enterprife  with  which  the  Franks  werethe  Frank<?* 
actuated.  Their  rapid  devaluations  ftretched  from  the  A*  D*  26op 
river  to  the  foot  of  the  Pyrenees ;  nor  were  they  flop¬ 
ped  by  thofe  mountains.  Spain,  which  bad  never  dread¬ 
ed,  was  unable  to  refill  the  inroads  of  the  Germans. 

During  12  years,  the  greateft  part  of  the  reign  of  Gal- 
lienus,  that  opulent  country  was  the  theatre  of  unequal 
and  deftru&ive  hoftilities.  Tarragona,  the  flourifhing 
capital  of  a  peaceful  province,  was  facked  and  almoft 
deftroyed  ;  and  fo  late  as  the  days  of  Orofius,  who  wrote 
in  the  5th  century,  wretched  cottages,  fcattered  amidft 
the  ruins  of  magnificent  cities,  ftill  recorded  the  rage  of 
the  barbarians.  When  the  exbaufted  country  no  longer 
fupplied  a  variety  of  plunder,  the  Franks  feized  on  fome 
veflels,  and  retreated  to  Mauritania.  , 

The  fitualion  of  Spain,  feparated,  on  all  lides,  from  By  the 
the  enemies  of  Rome,  by  the  fea,  by  the  mountains,  and  Mievi,  Varf- 
by  intermediate  provinces,  had  fecured  the  long  tran-  dals> &c* 
quillity  of  that  remote  and  fequeftered  country  *,  and  we  An.  409. 
may  obferve,  as  a  fure  fymptom  of  domeftic  happinefs, 
that,  in  a  period  of  400  years,  Spain  furnifhed  very  Few 
materials  to  the  hiitoiy  of  the  Roman  empire.  The 
footfteps  of  the  Barbarians,  who,  in  the  reign  of  Gal- 
lienus,  had  penetrated  beyond  the  Pyrenees,  were  foon 
obliterated  by  the  return  of  peace  }  and  in  the  4th  cen¬ 
tury  of  the  Chriftian  era,  the  cities  of  Emerita  or  Meri¬ 
da,  of  Corduba,  Seville,  Bracava,  and  Tanagona,  were 
numbered  with  the  moft  iiluftxious  of  the  Roman  world. 

The 
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Spain.  The  various  plenty  of  the  animal,  the  vegetable,  and 

— -v - -  the  mineral  kingdoms,  was  improved  and  manufa&ured 

by  the  (kill  of  an  induftrious  people  ;  and  the  peculiar 
advantages  of  naval  (tores  contributed  to  fupport  an  ex- 
tenfive  and  profitable  trade.  The  arts  and  lciences  dou- 
rifhed  under  the  prote&ion  of  the  emperors ;  and  if  the 
character  of  the  Spaniards  was  enfeebled  by  peace  and 
fervitude,  the  hoftile  approach  of  the  Germans,  who  had 
ipread  terror  and  deflation  from  the  Rhine  to  the  Py¬ 
renees,  feemed  to  rekindle  forne  (parks  of  military  ar¬ 
dour.  As  long  as  the  defence  of  the  mountains  was  in¬ 
truded  to  the  hardy  and  faithful  militia  of  the  country, 
they  fuccefsfully  repelled  the  frequent  attempts  of  the 
Barbarians.  But  no  fooner  had  the  national  troops  been 
compelled  to  refign  their  poll  to  the  Honorian  bands, 
in  the  fervice  of  Conitantine,  than  the  gates  of  Spain 
were  treacheroufiy  betrayed  to  the  public  enemy,  about 
ten  months  before  the  fack  of  Rome  by  the  Goths.  The 
confcioufnefs  of  guilt,  and  the  third  of  rapine,  prompted 
the  mercenary  guards  of  the  Pyrenees  to  deleft  their 
Ration  ;  to  invite  the  arms  of  the  Suevi,  the  Vandals, 
and  the  Alani  *?  and  to  fwell  the  torrent  which  was 
poured  with  irrefidible  violence  from  the  frontiers  of 
Gaul  to  the  fea  of  Africa.  The  misfortunes  of  Spain 
may  be  defcribed  in  the  language  of  its  mod  eloquent 
hidorian,  who  has  concifely  expreflfed  the  padionate,  and 
perhaps  exaggerated,  declamations  of  contemporary 
writers.  “  The  irruption  of  thefe  nations  was  followed 
by  the  mod  dreadful  calamities  ;  as  the  Barbarians  ex- 
ercifed  their  indifcriminate  cruelty  on  the  fortunes  of  the 
Romans  and  the  Spaniards  ;  and  ravaged  with  equal  fu¬ 
ry  the  cities  and  the  open  country.  The  progrefs  of 
famine  reduced  the  miferable  inhabitants  to  feed  on  the 
liedi  of  their  fellow  creatures  ;  and  even  the  wild  beads, 
who  multiplied,  without  controul,  in  the  defer t,  were 
exafperated,  by  the  tade  of  blood,  and  the  impatience  of 
hunger,  boldly  to  attack  and  devour  their  human  prey. 
Pedilence  foon  appeared,  the  infeparable  companion  of 
famine  ;  a  large  proportion  of  the  people  was  fwept 
away  ;  and  the  groans  of  the  dying  excited  only  the 
envy  of  their  furviving  friends.  At  length  the  Barba¬ 
rians,  •  fatiated  with  carnage  and  rapine,  and  afdi£ted  by 
the  contagious  evil  which  they  themfelves  had  introdu¬ 
ced,  fixed  their  permanent  feats  in  the  depopulated  coun¬ 
try.  The  ancient  Gallicia,  whofe  limits  included  the 
kingdom  of  Old  Cadile,  was  divided  between  the  Suevi 
and  the  Vandals,  the  Alani  were  fcattered  over  the 
provinces  of  Carthagena  and  Lufitania,  and  from  the 
Mediterranean  to  the  Atlantic  ocean  ;  and  the  fruitful 
territory  of  Bse  ica  was  allotted  to  the  Silingi,  another 
branch  of  the  Vandalic  nation.  After  regulating  this 
partition,  the  conquerors  contracted  with  their  new  fub- 
je<Rs  fome  reciprocal  engagements  of  protection  and  obe¬ 
dience  :  the  lands  were  again  cultivated  ;  and  the  towns 
and  villages  were  again  occupied  by  a  captive  people. 
The  greated  part  oc  the  Spaniards  was  even  difpofed  to 
prefer  this  new  condition  of  poverty  and  barbarifm,  to 
the  fevere  oppredions  of  the  Roman  government  ;  yet 
there  were  manv  who  dill  afferted  their  native  freedom, 
*  Mariana  1  who  refufed,  more  erpecially  in  the  mountains  of 
pan  [ib  v  Gallicia,  to  fubmit  to  the  barbarian  yoke 
^  The  important  prefent  of  the  heads  of  Jovinus  and 

Sebadian,  had  approved  the  friendfhip  of  Adolphus, 
and  redored  Gaul  to  the  obedience  of  his  brother  Ho- 
norius.  Peace  was  incompatible  with  the  fituation  and 


temper  of  the  king  of  the  Goths.  He  readily  accepted  Spain, 
the  propofal  of  turning  his  victorious  arms  againd  the 
barbarians  of  Spain  ;  the  troops  of  Comtantius  intercept¬ 
ed  his  communication  with  the  fea-ports  of  Gaul,  and 
gently  prefled  his  march  towards  the  Pyrenees.  He 
pafled  the  mountains,  and  furpriled,  in  the  name  of  the 
emperor,  the  city  of  Barcelona.  The  fondnefs  of  Adol¬ 
phus  for  his  Roman  bride,  Placidia,  was  not  abated  by  time 
or  pofletlion  ;  and  the  birth  of  a  (bn,  furnamed,  from  his 
illudrious  grandfire,  Theodofius,  appeared  to  fix  him 
for  ever  in  the  intered  of  the  republic.  The  lofs  of  that 
infant,  whofe  remains  were  depofited  in  a  diver  coffin 
in  one  of  the  churches  near  Barcelona,  affh&ed  his  pa¬ 
rents  ;  but  the  grief  of  the  Gothic  king  was  fufpended 
by  the  labours  of  the  field  :  and  the  courfe  of  his  victo¬ 
ries  was  foon  interrupted  by  domedic  treafon.  Pie  had 
imprudently  received  into  his  fervice  one  pf  the  follow¬ 
ers  of  Sarus  ;  a  barbarian  of  a  daring  fpirit,  but  of  a 
diminutive  flature  ;  whofe  (ecret  defire  of  revenging  the 
death  of  his  beloved  patron,  was  continually  irritated 
by  the  farcafms  of  his  infolent  mader.  Adolphus  was  An.  415* 
a  da  {linated  in  the  palace  of  Barcelona  ;  the  laws  of  the 
fuccedion  were  violated  by  a  tumultuous  faction  ;  and  a 
dranger  to  the  royal  race,  Singeric,  the  brother  of  Sa¬ 
rus  himfelf,  was  feated  on  the  Gothic  throne.  The  fiid 
a£t  of  his  reign  was  the  inhuman  murder  of  the  fix  chil¬ 
dren  of  Adolphus,  the  iflue  of  a  former  marriage,  whom 
he  tore,  without  pity,  from  the  feeble  arms  of  a  vene¬ 
rable  biOiop.  The  unfortunate  Placidia,  indead  of  the 
refpectful  compadi®n,  which  (he  might  have  excited  in 
the  mod  favage  breads,  was  treated  with  cruel  and 
wanton  infult.  The  daughter  of  the  emperor  Theodo- 
lius,  confounded  among  a  crowd  of  vulgar  captives,  was 
compelled  to  march  on  foot  above  1  2  miles,  before  the 
horfe  of  a  barbarian,  the  afladin  of  a  huihand  whom  Pla¬ 
cidia  loved  and  lamented. 

But  Placidia  foon  obtained  the  pleafure  of  revenge  ;  Conquered 
and  the  view  of  her  ignominious  fufferings  might  roufe  by  the 
an  indignant  people  againd  the  tyrant,  who  was  affaffi- Goths, 
nated  on  the  feventh  day  of  his  ufurpation.  After  the  An.  415 
death  of  Singeric,  the  free  choice  of  the  nation  bedowed  — 418* 
the  Gothic  fceptre  on  Wallia,  whofe  warlike  and  ambi¬ 
tious  temper  appeared,  in  the  beginning  of  his  reign,  ex¬ 
tremely  hoftile  to  the  republic.  He  marched,  in  arms, 
from  Barcelona  to  the  (bores  of  the  Atlantic  ocean, 
which  the  ancients  revered  and  dreaded  as  the  boundary 
of  the  world.  But  when  he  reached  the  fouthern  pro¬ 
montory  of  Spain,  and,  from  the  rock  now  covered  by 
the  fortrefs  of  Gibraltar,  contemplated  the  neighbouring 
and  fertile  coad  of  Africa,  Wallia  refumed  the  defignsof 
conqued,  which  had  been  interrupted  by  the  death  of 
Alaric.  The  winds  and  waves  d  fappointed  the  en- 
terprifes  of  the  Goths  ;  and  the  minds  of  a  fuperdi- 
tious  people  were  deeply  affeCted  by  the  repeated  difad- 
ers  of  dorms  and  diipwrecks.  In  this  difpofition,  the 
fucceflor  of  Adolphus  no  longer  refufed  to  liden  to  a 
Roman  ambaflador,  whofe  propofals  were  enforced  by 
the  real,  or  fuppofed,  approach  of  a  numerous  army, 
under  the  conduct  of  the  brave  Condantius.  A  folemn 
treaty  was  dipulated  and  obferved  :  Placidia  was  ho¬ 
nourably  redored  to  her  brother  ;  600,000  meafures  of 
wheat  were  delivered  to  the  hungry  Goths;  and  Wallia 
engaged  to  draw  his  fword  in  the  fervice  of  the  empire. 

A  bloody  war  was  indantly  excited  among  the  barbari-’ 
ans  of  Spain )  and  the  contending  princes  are  faid  to 
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Spain.  have  ad  cl  re  fled  their  letters,  their  ambaffadors,  and  their 

huftages,  to  the  thione  of  the  weftern  emperor,  exhort¬ 
ing  him  to  remain  a  tranquil  fpe&ator  of  their  conteft  ; 
the  events  of  which  mult  he  favourable  to  the  Romans, 
by  the  mutual  daughter  of  their  common  enemies.  The 
Spanifh  war  was  obflinately  fupported,  during  three 
campaigns,  with  defperate  valour,  and  various  iucccfs  ; 
and  the  martial  achievements  of  Wallia  diffufed  through 
the  empire  the  fuperior  renown  of  the  Gothic  hero.  lie 
exterminated  the  Silingi,  who  had  irretrievably  ruined 
the  elegant  plenty  of  the  province  of  Rsetica.  He  flew 
in  battle  the  king  of  the  Alnni  ;  and  the  remains  of 
thole  Scythian  wanderers,  who  efcaped  from  the  field, 
inflead  of  choofing  a  new  leader,  humbly  fought  a  re¬ 
fuge  under  the  ltandard  of  the  Vandals,  with  whom 
they  were  ever  afterwards  confounded.  The  Vandals 
themfelves,  and  the  Suevi,  yielded  to  the  efforts  of  the 
invincible  Goths.  The  promifeuous  multitude  of  bar¬ 
barians,  whofe  retreat  had  been  intercepted,  were  driven 
into  the  mountains  of  Gallicia,  where  they  hill  conti¬ 
nued,  in  a  narrow  compafs,  and  on  a  barren  foil,  to  cx- 
erciie  their  doineftic  and  implacable  hoftilities.  In  the 
pride  of  viftory,  Wallia  was  faithful  to  his  engage¬ 
ments  ;  he  reftored  his  Spanifh  conquefts  to  the  obedi¬ 
ence  of  Honorius  ;  and  the  tyranny  of  the  imperial  offi¬ 
cers  foon  reduced  an  oppreffed  people  to  regret  the  time 
of  their  barbarian  fervitude.  While  the  event  of  the 
war  wras  lbll  doubtful,  the  firft  advantages  obtained  by 
the  arms  of  Wallia,  had  encouraged  the  court  of  Ra¬ 
venna  to  decree  the  honours  of  a  triumph  to  their  feeble 
fovereign.  He  entered  Rome  like  the  ancient  conquer¬ 
ors  of  nations  ;  and  if  the  monuments  of  fervile  corrup¬ 
tion  had  not  long  fmee  met  with  the  fate  which  they 
deferved,  we  fhould  probably  find  that  a  crowd  of  poets, 
and  orators,  of  magift  rates  and  bifhops,  applauded  the 
fortune,  the  wifdom,  and  the  invincible  courage,  of  the 
emperor  Honorius. 

An.  42c.  After  the  retreat  of  the  Goths,  the  authority  of  Ho¬ 
norius  had  obtained  a  precarious  eflablifhment  in  Spain; 
except  only  in  the  province  of  Gallicia,  where  the  Suevi 
and  the  Vandals  had  fortified  their  camps,  in  mutual 
diiccrd,  and  hoitile  independence.  The  Vandals  pre¬ 
vailed  ;  and  their  adverfaries  were  befieged  in  the  Ner- 
vafean  hills,  between  Leon  and  Oviedo,  till  the  ap¬ 
proach  of  Count  Afterius  compelled,  or  rather  provoked, 
the  victorious  barbarians  to  remove  the  feene  of  the  war 
to  the  plains  of  Baetica.  The  rapid  progrefs  of  the 
Vandals  foon  required  a  more  effectual  oppofition ;  and 
the  mafter-general  Coftinus  marched  againft  them  with 
a  numerous  army  of  Romans  and  Goths.  Vanquifhed 
in  battle  by  an  inferior  enemy,  Coftinus  fled  with  diflro- 
nour  to  Tarragona  ;  and  this  memorable  defeat,  which 
has  been  represented  as  the  punifhment,  was  moil  pro¬ 
bably  the  effect,  of  his  rafh  preemption.  Seville  and 
Carthagena  became  the  reward,  or  rather  the  prey,  of 
the  ferocious  conquerors  ;  and  the  veffels  which  they 
found  in  the  harbour  of  Carthagena,  might  eafily  tranf- 
port  them  to  the  illes  of  Majorca  and  Minorca,  where 
the  Spanifh  fugitives,  as  in  a  fecure  recefs,  had  vainly 
concealed  their  families  and  their  fortunes.  The  expe¬ 
rience  of  navigation,  and  perhaps,  the  profpeCf  of  Africa, 
encouraged  the  Vandals  to  accept  the  invitation  which 
they  received  from  Count  Boniface ;  and  the  death  of 
Gonderic  ferved  only  to  forward  and  animate  the  bold 
emerprife.  In  the  room  of  a  prince,  not  confpicuous 
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for  any  fuperior  powers  of  the  mind  or  body,  they  ac-  Spain, 
quired  his  baftard  brother,  the  terrible  Gtnieric ;  a 
name  which,  in  the  ddtrudlion  of  the  Reman  empire, 
has  deferved  an  equal  rank  with  the  names  of  Aiaric 
and  Attila.  Almoft  in  the  moment  of  his  departure  he 
was  informed,  that  Hermanric,  king  of  the  Suevi,  had 
piefumed  to  ravage  the  Spanifh  territories,  which  he 
was  refolved  to  abandon.  Impatient  of  the  infult,  Gen- 
feric  purfued  the  hafly  retreat  of  the  Suevi  as  far  as  Pvle- 
rida ;  precipitated  the  king  and  his  army  into  the  river 
Anas,  and  calmly  returned  to  the  fea  fhore,  to  embark 
his  victorious  troops.  The  veffels  which  tranfpurted  the 
Vandals  over  the  modern  ffraits  of  Gibraltar,  a  channel 
only  twelve  miles  in  breadth,  were  furniflicd  by  the  Spa¬ 
niards,  who  anxioufly  wifhcd  their  departure  ;  and  by 
the  African  general,  who  had  implored  their  formidable 
affiftar  ice. 

When  Theodoric  king  of  the  Vingoths  encouraged  ^ 

Avitus  to  affume  the  purple,  he  offered  his  perfon  and 
his  forces,  as  a  faithful  foidier  of  the  republic.  The  ex¬ 
ploits  of  Theodoric  foon  convinced  the  world,  that  he 
had  not  degenerated  from  the  warlike  virtues  of  his  an- 
ceffors.  After  the  eflablifhment  of  the  Goths  in  Aqui- 
tain,  and  the  paffage  of  the  Vandals  into  Africa,  the 
Suevi,  who  had  fixed  their  kingdom  in  Gallicia,  aipired 
to  the  conqueit  of  Spain,  and  threatened  to  extirguifh 
the  feeble  remains  of  the  Roman  dominion,  The  pro¬ 
vincials  of  Carthagena  and  Tarragona,  affii&ed  by  an 
hoftile  invafion,  reprefented  their  injuries  and  their  ap- 
prehenfrons.  Count  Fronto  was  difpatched,  in  the  name 
of  the  emperor  Avitus,  with  advantageous  offers  of 
peace  and  alliance ;  and  Theodoric  interpofed  his 
weighty  mediation,  to  declare  that,  unlefs  his  brother- 
in-law*,  the  king  of  the  Suevi,  immediately  retired,  he 
fhould  be  obliged  to  arm  in  the  caufe  of  jultice  and  of 
Rome.  “  Tell  him,”  replied  the  haughty  Rechiarius, 
u  that  I  defpife  his  friendfhip  and  his  arms  ;  but  that  I 
fliall  foon  try,  whether  he  will  dare  to  cxpeCt  my  arri¬ 
val  under  the  w*alls  of  Thouloufe.”  Such  a  challenge 
urged  Theodoric  to  prevent  the-bold  defigns  of  his  ene¬ 
my  :  He  patted  the  Pyrenees  at  the  head  of  the  Vifi- 
golhs  ;  the  Franks  and  Burgundians  ferved  under  his 
llandard  ;  and  though  he  profeffed  himfelf  the  dutiful 
fei  vant  of  Avitus,  he  privately  ftipulated,  for  bin  ft- If 
and  his  fucceffors,  the  abfoiute  pcffeflion  of  his  Spanifh 
conquefts.  The  two  armies,  or  rather  the  two  nation?, 
encountered  each  other  on  the  banks  of  the  river  Urbi- 
cus,  about  l  2  miles  from  Aflorga  ;  and  the  decifive  vic¬ 
tory  of  the  Goths  appeared  for  a  while  to  have  extirpa¬ 
ted  the  name  and  kingdom  of  the  Suevi.  From  the  field 
of  battle  Theodoric  advanced  to  Braga,  their  metropo¬ 
lis,  which  Hill  retained  the  lplendid  veftiges  of  its  an¬ 
cient  commerce  and  dignity.  His  entrance  was  not  pol¬ 
luted  with  blood,  and  the  Goths  refpedied  the  chaftity 
of  their  female  captives,  more  efpecially  of  the  confe- 
crated  virgins  ;  but  the  greateft  part  of  the  clergy  and 
people  were  made  flaves,  and  even  the  churches  and  al¬ 
tars  were  confounded  in  the  univerfal  pillage.  The  un¬ 
fortunate  king  of  the  Suevi  had  efcaped  to  one  cf  the 
ports  of  tl«e  ocean  ;  but  the  obftinacy  of  the  w  inds  op- 
pofed  his  flight  ;  he  was  delivered  to  his  implacable  ri¬ 
val ;  and  Rechiarius,  who  neither  deftred  nor  expelled 
mercy,  received,  with  manly  conftancy,  the  death  which 
he  would  probably  have  inflicted.  After  this  bloody 
facrifice  to  policy  or  refenUnent,  Theodoric  carried  his 

victorious 


SPA  C  495  ]  SPA 


Spain.  victorious  arms  as  far  as  Merida,  the  principal  town  of 

1 — -v - '  Luntania,  without  meeting  any  refinance,  except  from 

the  miraculous  powers  of  St  Eulalia  }  but  he  was  flop¬ 
ped  in  the  full  career  of  fuccefs,  and  recalled  from 
Spain,  before  he  could  provide  for  the  fecurity  of  his 
conquetls.  In  his  retreat  towards  the  Pyrenees,  he  re¬ 
venged  his  difappointment  on  the  country  through 
which  he  paffed  *,  and  in  the  fack  of  Pallentia  and  A- 
florga,  he  (hewed  himfelf  a  faithlefs  ally,  as  well  as  a 
4g  cruel  enemy. 

Tntroduc-  Recared  was  the  firft  Catholic  king  of  Spain.  He  had 
tion  of  imbibed  the  faith  of  his  unfortunate  brother,  and  he  fup- 
Chrifhani-  p0rte(j  more  prudence  and  fuccefs.  Inflead  of  re- 

^  volting  againft  his  father,  Recared  patiently  expeCted 

An.  5S6.  tjle  \l0ur  0f  his  death.  Inltead  of  condemning  his  me- 

5  ^  mory,  he  pioufty  fuppofed,  that  the  dying  monarch  had 

abjured  the  errors  of  Arianifm,  and  recommended  to 
his  fon  the  converfion  of  the  Gothic  nation.  To  ac- 
complifh  that  falutary  end,  Recared  convened  an  affem- 
bly  of  the  Arian  clergy  and  nobles,  declared  himfelf  a 
Catholic,  and  exhorted  them  to  imitate  the  example  of 
their  prince.  The  laborious  interpretation  of  doubtful 
texts,  or  the  curious  purfuit  of  metaphyfical  arguments, 
would  have  excited  endlefs  controversy  ;  and  the  mo¬ 
narch  difcreetly  propofed  to  his  illiterate  audience,  two 
fubftantial  and  vifible  arguments,  the  tefiimony  of  Earth 
and  of  Heaven.  The  Earth  had  fubmitted  to  the  Ni- 
cene  fynod  :  the  Romans,  the  Barbarians,  and  the  inha- 
.  bitants  of  Spain,  unanimoufiy  profeffed  the  fame  ortho¬ 
dox  creed  ;  and  the  Viligoths  redded,  alrtioft  alone,  the 
confent  of  the  Chridian  world.  A  fuperftitious  age 
was  prepared  to  reverence,  as  the  tedimonv  of  Heaven, 
the  preternatural  cures  which  were  performed  by  the 
fkill  or  virtue  of  the  Catholic  clergy  ;  the  baptifmal 
fonts  of  Odet  in  Bastica,  which  were  fpontaneoudy  re- 
pleniilied  each  year,  on  the  vigil  of  Eader  ;  and  the 
miraculous  fhrine  of  St  Martin  ef  Tours,  which  had  al¬ 
ready  converted  the  Suevic  prince  and  people  of  Galli- 
cia.  The  Catholic  king  encountered  fome  difficulties 
on  this  important  change  of  the  national  religion.  A 
confpiracy,  fecretly  fomented  by  the  queen-dowager, 
was  formed  againd  his  life  •,  and  two  counts  excited  a 
dangerous  revolt  in  the  Narbonnefe  Gaul.  But  Reca¬ 
red  difarmed  the  confpirators,  defeated  the  rebels,  and 
executed  fevere  juftice  5  which  the  Arians,  in  their  turn, 
might  brand  with  the  reproach  of  persecution.  Eight 
bi ffi ops,  whofc  names  betray  their  Barbaric  origin,  ab¬ 
jured  their  eirors  j  and  all  the  books  of  Arian  theology 
were  reduced  to  allies,  with  the  houfe  in  which  they 
had  been  purpofely  collected.  The  whole  body  of  the 
Vifigoths  and  Suevrwere  allured  or  driven  into  the  pale 
of  the  Catholic  communion  5  the  faith,  at  lead,  of  the 
riling  generation,  was  fervent  and  fine  ere  5  and  the  de¬ 
vout  liberality  of  the  Barbarians  enriched  the  churches 
and  monadevies  of  Soain.  Seventy  billiops  affembltd  in 
the  council  of  Toledo,  received  the  fubmiffion  of  their 
conquerors ;  and  the  zeal  of  the  Spaniards  improved 
the  Nicene  creed,  by  declaring  the  proceffion  of  the 
Holy  Gholt  from  the  Son,  as  well  as  from  the  Father  * 
a  weighty  point  of  doflrine,  which  produced,  long  af¬ 
terwards,  the  fcliifm  of  the  Greek  and  Latin  churches. 
The  royal  profelyte  immediately  faluted.  and  confulted 
Pope  Gregory,  furnamed  the  Great,  a  learned  and  holy 
prelate,  whole  reign  was  diftinguiftied  by  the  converfion 
cf  heretics  and  infidels.  The  ambaffadors  of  Recared 


refpe£tfully  offered  on  the  thrediold  of  the  Vatican  his  Spain, 
rich  prefents  of  gold  and  gems  :  they  accepted,  as  a  lu-  ‘*™'v 
crative  exchange,  the  hairs  of  St  John  the  Baplid  j  *  Gibbon's 
a  crofs,  which  inclofed  a  fmall  piece  of  the  true  wood  }  4t() 

and  a  key,  that  contained  fome  particles  of  iron  which  p0'^’ 
had  been  feraped  from  the  chains  of  St  Peter*. 

After  their  converfion  from  idolatry  or  herefy,  the  Legillative 
Franks  and  the  Viligoths  were  difpofed  to  embrace,  affemblies 
with  equal  fubmiffion,  the  inherent  evils,  and  the  acci-  • 
dental  benefits  of  fuperdition.  But  the  prelates  ofspain. 
France,  long  before  the  extinction  of  the  Merovingian 
race,  had  degenerated  into  fighting  and  hunting  barba¬ 
rians.  They  difdained  the  ufe  of  fynods  5  forgot  the 
laws  of  temperance  and  chadity,  and  preferred  the  in¬ 
dulgence  of  private  ambition  and  luxury,  to  the  greateft 
intered  of  the  facerdotal  profeffion.  The  bifhops  of 
Spain  refpeCled  them fe Ives,  and  were  refpecled  by  the 
public  :  their  indiffoluble  union  difguifed  their  vices, 
and  confirmed  their  authority  \  and  the  regular  difei- 
pline  of  the  church  introduced  peace,  order,  and  ftabi- 
lity  into  the  government  of  the  date.  From  the  reign 
of  Recared,  the  firft  Catholic  king,  to  that  of  Witiza, 
the  immediate  predeceffor  of  the  unfortunate  Roderic, 
fixteen  national  councils  were  fucceffively  convened. 

The  fix  metropolitans,  Toledo,  Seville,  Merida,  Braga, 
Tarragona  and  Narbonne,  prefided  according  to  their 
refpcfltive  feniority  \  the  affembly  was  compofed  of  their 
fnffragan  bifhops,  who  appeared  in  perfon,  or  by  their 
proxies  j  and  a  place  was  affigned  to  the  mod  holy,  or 
opulent,  of  the  Spanifh  abbots.  During  the  fird  three 
days  of  the  convocation,  as  long  as  they  agitated  the 
eccleliaftical  quedions  of  doctrine  and  difeipline,  the 
profane  laity  was  excluded  from  their  debates  ;  which 
were  conduded,  however,  with  decent  folemnity.  But, 
on  the  morning  of  the  fourth  day,  the  doors  were  thrown 
open  for  the  entrance  of  the  great  officers  of  the  palace, 
the  dukes  and  counts  of  the  provinces,  the  judges  of  the 
cities,  and  the  Gothic  nobles  \  and  the  decrees  of  Hea¬ 
ven  were  ratified  by  the  confent  of  the  people.  The 
fame  rules  were  obferved  in  the  provincial  aflemblies, 
the  annual  fynods,  which  were  empowered  to  hear  com¬ 
plaints,  and  to  redrefs  grievances  }  and  a  legal  govern¬ 
ment  was  fupported  by  the  prevailing  influence  of  the 
Spanifh  clergy.  The  bifhops  who,  in  each  revolution, 
were  prepared  to  flatter  the  victorious,  and  to  infult  the 
proftrate,  laboured,  with  diligence  and  fuccefs,  to  kindle 
the  fames  of  perfecution,  and  to  exalt  the  mitre  above 
the  crown.  Yet  the  national  councils  of  Toledo,  in 
which  the  free  fpirit  of  the  Barbarians  was  tempered, 
and  guided  by  epifcopal  policy,  have  eflablifhed  fome 
prudent  laws  for  the  benefit  of  the  king  and  people. 

The  vacancy  of  the  throne  was  fupplied  by  the  choice 
of  the  bifhops  and  palatines  ;  and  after  the  failure  of  the 
line  of  Alaric,  the  regal  dignity  was  fill  limited  to  the 
pure  and  noble  blood  of  the  Goths.  The  clergy,  who 
anointed  their  lawful  prince,  always  recommended,  and 
fome  times  praCtifed,  the  duty  of  allegiance  ^  and  the 
fpiritual  cenfures  were  denounced  on  the  heads  of  the 
impious  fubje6ls,  who  fhould  refill  his  authority,  con- 
fpire  againft  his  life,  or  violate,  by  an  indecent  union, 
the  chaftity  even  of  his  widow.  But  the  monarch  him¬ 
felf,  when  he  afeended  the  throne,  was  bound  by  a  re¬ 
ciprocal  oath  to  God  and  his  people,  that  he  would 
faithfully  execute  his  important  truft.  The  real  or 
imaginary  faults  of  his  adminiflration  were  fubjeft  to 
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Spain-  the  controul  of  a  powerful  ariftocracy  *,  and  the  bifliops 
1  and  palatines  were  guarded  by  a  fundamental  privi¬ 
lege  that  they  fhould  not  be  degraded,  imprifoned, 
tortured,  nor  punifhed  with  death,  exile,  or  confifca- 
tion,  unlefs  by  the  free  and  public  judgement  of  their 
peers. 

One  of  thefe  legifiative  councils  of  Toledo,  examined 
and  ratified  the  code  of  laws  which  had  been  compiled 
by  a  fuccefllon  of  Gothic  kings,  from  the  fierce  Eurice, 
to  the  devout  Egica.  As  long  as  the  Vifigoths  them¬ 
felves  were  fatisfied  with  the  rude  cuftoms  of  their  an- 
ceftors,  they  indulged  their  fubje&s  of  Aquitaine  and 
Spain  in  the  enjoyment  of  the  Roman  law.  Their  gra¬ 
dual  improvement  in  arts,  in  policy,  and  at  length  in 
religion,  encouraged  them  to  imitate,  and  to  fuperfede, 
thefe  foreign  inftitutions,  and  to  compofe  a  code  of  civil 
and  criminal  jurifprudence,  for  the  ufe  of  a  great  and 
united  people.  The  fame  obligations,  and  the  fame 
privileges,  were  communicated  to  the  nations  of  the 
Spaniih  monarchy  ;  and  the  conquerors,  infenfibly  re¬ 
nouncing  the  Teutonic  idiom,  fubmitted  to  the  reftraints 
of  equity,  and  exalted  the  Romans  to  the  participation 
of  freedom.  The  merit  of  this  impartial  policy  was  en¬ 
hanced  by  the  fituation  of  Spain,  under  the  reign  of  the 
Vifigoths.  The  provincials  were  long  feparated  from 
their  Arian  matters,  by  the  irreconcileable  difference  of 
religion.  After  the  converfion  of  Recared  had  removed 
the  prejudices  of  the  Catholics,  the  coafts,  both  of  the 
ocean  and  Mediterranean,  were  Rill  poflefted  by  the 
Eaftern  emperors,  who  fecretly  excited  a  difcontented 
people  to  reje£l  the  yoke  of  the  barbarians,  and  to  aifert 
the  name  and  dignity  of  Roman  citizens.  The  alle¬ 
giance  ©f  doubtful  fubjefls  is  indeed  mofl  effectually  fe- 
cured  by  their  own  perfuafion,  that  they  hazard  more  in 
a  revolt,  than  they  can  hope  to  obtain  by  a  revolution  ; 
but  it  has  appeared  fo  natural  to  opprefs  thofe  whom  we 
hate  and  fear,  that  the  contrary  fyftem  well  deferves  the 
praife  of  wifdom  and  moderation. 

The  Gothic  princes  continued  to  reign  over  a  confi¬ 
derable  part  of  Spain  till  the  beginning  of  the  8th  cen¬ 
tury,  when  their  empire  was  overthrown  by  the  Sara- 
racens.  During  this  period,  they  had  entirely  expelled 
the  eaftern  emperors  from  what  they  pofieffed  in  Spain, 
The  Gothic  and  even  made  confiderable  conauefts  in  Barbary  ;  but 
kingdom  towards  the  end  of  the  7th  century  the  Saracens  over¬ 
overthrown  ran  an  that  part  of  the  world  with  a  rapidity  which  no¬ 
thing  could  reftft  ;  and  having  foon  poffelfed  themfelves 
of  the  Gothic  dominions  in  Barbary,  they  made  a  de- 
fcent  upon  Spain  about  the  year  71 1  or  712.  The 
king  of  the  Goths  at  that  time  was  called  Roderic ,  and 
by  his  bad  conduct  had  occafioned  great  difaffeftion 
among  his  fubje&s,  He  therefore  determined  to  put 
all  to  the  iffue  of  a  battle,  knowing  that  he  could  not 
depend  upon  the  fidelity  of  his  own  people  if  he  allow¬ 
ed  the  enemy  time  to  tamper  with  them.  The  two  ar¬ 
mies  met  in  a  plain  near  Xeres  in  Andalufia.  The 
Goths  began  the  attack  with  great  fury  ;  but  though 
they  fought  like  men  in  defpair,  they  were  at  laft  de¬ 
feated  with  exceffive  daughter,  and  their  king  himfelf 
was  fuppofed  to  have  perifhed  in  the  battle,  being  never 
more  heard  of. 

By  this  battle  the  Moors  in  a  fhort  time  rendered 
themfelves  mafters  of  alraoft  all  Spain.  The  poor  re¬ 
gains  of  the  Goths  were  obliged  to  retire  into  the 
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mountainous  parts  of  Afturias,  Burgos,  and  Bifcay  :  Spain, 
the  inhabitants  of  Aragon,  Catalonia,  and  Navarre,  v  "■** 
though  they  might  have  made  a  confiderable  Hand  a- 
gainft  the  enemy,  chofe  for  the  moll  part  to  retire  into 
Fiance.  In  718,  however,  the  power  of  the  Goths  be-  The  power 
gan  again  to  revive  under  Don  Pelagio  or  Pelayo,  a  t  the 
prince  of  the  royal  blood,  who  headed  thofe  that  had  Goths  re¬ 
retired  to  the  mountains  after  the  fatal  battle  of  Xeres.  uer 

The  place  where  he  firft  laid  the  foundation  of  his  go- 
vernment  was  in  the  Afturias,  in  the  province  of  Lie-  n*?1 
bana,  about  nine  leagues  in  length  and  four  in  breadth. 

This  is  the  moft  inland  part  of  the  country,  full  of 
mountains  enormoufty  high,  and  fo  much  fortified  by 
nature,  that  its  inhabitants  are  capable  of  refilling  al- 
moft  any  number  of  invaders.  Alakor  the  Saracen  go¬ 
vernor  was  no  fooner  informed  of  this  revival  of  the  Goth¬ 
ic  kingdom,  than  he  fent  a  powerful  army,  under  the 
command  of  one  Alchaman,  to  crufti  Don  Pelagio  be¬ 
fore  be  had  time  to  eftabliih  bis  power.  1  he  king, 
though  his  forces  were  fufficiently  numerous  (every  one  He  ^iveJ 
of  his  fubje&s  arrived  at  man’s  etiate  being  a  foldier), the  Sara- 
did  not  think  proper  to  venture  a  general  engagement^  !  S  a 
in  the  open  field  ;  but  taking  poll  with  part  of  them 
himfelf  in  a  cavern  in  a  very  high  mountain,  be  con¬ 
cealed  the  reft  among  precipices,  giving* orders  to  them 
to  fall  upon  the  enemy  as  foon  as  they  lliould  perceive 
him  attacked  by  them.  Thefe  orders  were  punblually 
executed,  though  indeed  Don  Pelagio  himfelf  had  re- 
pulfed  his  enemies,  but  not  without  a  miracle,  as  the 
Spanilh  hiftorians  pretend.  The  daughter  was  dread¬ 
ful  ;  for  the  troops  who  lay  in  ambufeade  joining  the 
reft,  and  rolling  dotvn  huge  ftones  from  the  mountains 
upon  the  Moors  (the  name  by  which  the  Saracens  w’ere 
known  in  Spain),  no  fewTer  than  124.000  of  thefe  un¬ 
happy  people  perifhed  in  one  day.  The  remainder, fled 
till  they  were  flopped  by  a  liver,  and  beginning  to  coaft 
it,  part  of  a  mountain  fuddenly  fell  down,  Hopped  up  the 
channel  of  the  river,  and  either  crufhed  or  drowned,  by 
the  fudden  rifing  of  the  water,  almoft  every  one  of  that 
vaft  army. 

The  Moors  were  not  fo  much  diflieartened  by  this  Another 
difafter,  but  that  they  made  a  fecond  attempt  againll  army  cut  in 
Don  Pelagio.  Their  fuccefs  was  as  bad  as  ever,  the  pieces  or 
greatell  part  of  their  army  being  cut  in  pieces  or1 
taken  ;  in  confequence  of  which,  they  loft  all  the 
Afturias,  and  never  dared  to  enter  the  lifts  with  Pelagio 
afterwards.  Indeed,  their  bad  fuccefs  had  in  a  great 
meafure  taken  from  them  the  defire  of  conquering  a 
country  where  little  or  nothing  was  to  be  gained  5  and 
therefore  they  rather  dire&td  their  force  againll  France, 
where  they  hoped  for  more  plunder.  Into  this  coun¬ 
try  they  poured  in  prodigious  multitudes;  but  were 
utterly  defeated,  in  732,  by  Charles  Martel,  with  the 
lofs  of  300,000  men,  as  the  hiftorians  of  thofe  times 
pretend. 

The  fubfequent  hiftory  of  Spain  is  rendered  fo  confu- 
fed  by  the  numerous  kingdoms  that  were  eftabliftied  ei¬ 
ther  by  the  Chriftians  or  the  Moors,  that  fome  chrono¬ 
logical  guide  is  necefiary  to  make  it  intelligible.  Be¬ 
fore  purfuing  the  thread  of  the  narration,  we  {hall  lay 
before  our  readers  the  following  chronological  table  of 
the  cotemporary  monarchs  from  Pelagio  to  Ferdinand 

VII. 
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Tear. 

sljhtrias 

and  Leon. 

Cajlile. 

Aragon. 

Navarre. 

Saracens. 

1126 

Alphonfo  VIII. 

Alp  Wo  III. 

1 134 

- 

- 

- 

Ramiro  II. 

Garcias  V. 

J137 

- 

- 

- 

Pe  Iron  ill  a. 

1J  JO 

- 

- 

- 

_ 

Sancho  VI. 

1  157 

Ferdinand  II. 

Sancho  II. 

ujS 

- 

- 

Alphonfo  IV. 

Il62 

- 

- 

- 

Alphonfo  II. 

Il88 

Aiphonlo  IX. 

11 94 

- 

- 

- 

_ 

Sancho  VII. 

1 196 

- 

- 

- 

Pedro  II 

1213 

_ 

James  I. 

1214 

- 

- 

Henry. 

1217 

- 

- 

Berenger.  Ferd.  I. 

1 234 

- 

- 

- 

- 

Thibaut  I. 

1236 

- 

- 

~ 

- 

Mahomet. 

1252 

- 

- 

Alphonfo  V. 

I253 

- 

- 

- 

Thibaut  IT. 

I27O 

- 

- 

- 

- 

Henry. 

1 273 

* 

- 

- 

- 

- 

. 

Muley. 

1274 

- 

- 

- 

- 

Joanna. 

1276 

- 

- 

- 

Pedro  III. 

1284 

- 

Sancho  III. 

1283 

- 

- 

- 

Alphonfo  III. 

1291 

- 

- 

- 

James  11. 

129  s 

- 

- 

Ferdinand  II. 

1302 

- 

_ 

-  -  - 

_ 

_ 

Mahomet  II. 

1304 

- 

_ 

- 

... 

Lewis. 

1 3 1 0 

- 

- 

- 

- 

, 

Nazer. 

1312 

- 

- 

Alphonfo  VI. 

1 3 J  5 

- 

- 

- 

- 

- 

IfmaeL 

1316 

- 

- 

- 

- 

Philip. 

1322 

- 

- 

- 

- 

Charles. 

1326 

- 

- 

- 

- 

« 

. 

Mahomet  III. 

>327 

- 

- 

Alphonfo  IV. 

1328 

- 

- 

- 

- 

Joanna  II. 

1 333 

- 

- 

- 

_ 

- 

Juzaf  I. 

j336 

- 

- 

- 

Pedro  IV. 

1349 

- 

- 

- 

- 

Charles  II. 

i3>° 

- 

- 

Pedro. 

*3  5*4  • 

- 

- 

_ 

- 

_ 

„ 

Lago  I. 

1369 

- 

- 

Henry  II. 

1374 

- 

- 

- 

- 

_ 

Mahomet  IV. 

1 3  79 

- 

- 

John. 

- 

_ 

_ 

Mahomet  V. 

xj87  , 

-r 

- 

- 

- 

Charles  III. 

1390 

- 

- 

Henry  III. 

Juzaf  II. 

1 39  2 

- 

- 

-  -  - 

_ 

_ 

_ 

*395 

- 

•  _ 

_  _  _ 

Martin. 

/ 

1396 

- 

- 

- 

* 

- 

Baiba. 

1404 

_ 

John  II. 

1 408 

. 

_  _ 

- 

_ 

. 

_ 

Juzaf  III. 

141 2 

- 

_ 

Ferdinand  I. 

T416 

- 

Alphonfo  V. 

- 

Elaziri, 

1423 

- 

- 

- 

- 

M25 

- 

- 

- 

Blanche. 

1427 

- 

- 

... 

*  -  - 

- 

•- 

Zagair. 

1 1432 ’ 

- 

- 

-  _  _ 

- 

* 

w 

Juzaf  IV. 

J441 

- 

- 

- 

John. 

*445 

- 

- 

-  - 

-  V- 

Ben  Ofmin. 

; 
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Tear. 


J45° 
'453 
*4  58 
H59 
1474 


AJiurias  and  Leon. 


CaJlUc. 
Henry  IV. 

Ifabella  and  Ferdi¬ 
nand  V. 


1 4  7  5 
1479 

*4^3 
148 ; 
1504 
1506 
1516 
1 553 


1556 

1572 

iS9S 


Joan. 
Philip  I. 
Charles  I. 

Philip  II. 
Philip  HI. 
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dragon. 

Navarre. 

Saracens . 

. 

IfmaeL 

John  II. 

Ferdinand  II. 

- 

Eleonora. 

Francis. 

Catherine. 

John. 

Abilhuffa*. 

Abouabdalla. 

- 

Henry. 

Joanna  III. 
Anthony. 

Henry. 

Kings  of  Spain* 


Tears . 

Monarch*. 

House  of  Austria. 

15 1 6 

1 556 
1598 
1621 
1665 

Charles  I.  (V.). 

Philio  II. 

Philip  III. 

Philip  iv. 

Charles  II. 

House  of  Bourbon. 

1700 

1723 

1724 
1746 

1 759 
1788 
1808 

Philip  V. 

Louis  I. 

Philip  V.  again. 
Ferdinand  VI. 

Charles  III. 

Charles  IV. 

Ferdinand  VJI. 

An.  737.  Hon  Pelagic  died  in  737  ?  aru^  ^oon  a^er  kis  oeatn 
fuch  in te dine  divlfions  broke  out  among  the.Moors,  as 
greatly  favoured  the  increafe  of  the  Chriftian  power. 
In  745  Don  Alonfo  the  Catholic,  fon-in-law  to  Pcla- 
gio,  in  con*] un (Pi ion  with  his  brother  T  roila,  paiTed  the 
mountains,  and  fell  upon  the  northern  part  of  Gailieiaj 
55  and  meeting  with  little  refiftancc,  he  recovered  aimed 
Conquefts  the  whole  of  that  province  in  a  fingle  campaign.  i\  xt 
ofthe  Chri-  y*.ar  he  invaded  the  plains  of  Leon  and  Cadle  and 
rtnins.  before  the  Moors  could  aflemble  any  force  to  eppo’e 
7AS'  him,  he  reduced  Afforgas,  Leon,  Saldagna,  Montes  de 
Oca,  Amaya,  Alava,  and  all  the  country  at  the  foot  of 
the  mountains.  'The  year  following  he  pufhed  his  con- 
*  quells  as  far  as  the  borders  of  Portugal,  and  the  next 
campaign  ravaged  the  country  as  Far  as  Caftile.  Being 
iknfible,  however,  that  he  was  yet  unable  to  defend  the 
£Lit  country  which  he  had  conquered,  he  laid  the  whole 


of  it  wade,  obliged  the  Chriilians  to  retire  to  the 
mountains,  raid  carried  off  all  the  Moors  for  (laves. 

Thus  fecured  by  a  defert  frontier,  he  met  with  no  in¬ 
terruption  for  fome  years  *,  during  which  time,  as  his 
kingdom  advanced  in  (Length,  he  allowed  his  fubjefts 
radically  to  occupy  part  of  the  dat  country,  and  to  reb¬ 
uild  Leon  and  An!  or  gas,  which  he  had  demolithed. 

He  died  in  758,  and  was  fuccecded  by  his  fon  Don  ^ 

F roila.  In  his  time  Abdoulrahman,  the  khalhTs  vice- 'Hie  Sara* 

rov  in  Spain,  threw  off  the  yoke,  and  rendered  him-cov  m 
felf  independent,  fixing  the  feat  of  his  government  at 
Cordova.  Thus  the  inteftinc  divlfions  among  the  Moors ^  ^’eKha- 
were  compofed  j  yet  their  fuccefs  feems  to  have  been jiff* 
little  better  than  before*,  for,  foon  after,  Froila  encoun-  Au.  758. 
terecl  the  Moors  with  fuch  fuccefs,  that  54,000  of  them 
were  killed  cn  the  fpot,  and  their  general  taken  prifoncr. 

Soon  after  he  built  the  city  of  O  .’iedo,  which  he  made 
3  R  2  the 
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the  capital  of  his  dominions,  in  order  to  be  in  a  better 
condition  to  defend  the  flat  country,  which  he  now  de¬ 
termined  to  people. 

In  the  year  850  the  power  of  the  Saracens  received 
another  blow  by  the  rife  of  the  kingdom  of  Navarre. 
This  kingdom,  we  are  told,  took  its  origin  from  an  ac¬ 
cidental  meeting  of  gentlemen,  to  the  number  of  600, 
at  the  tomb  of  an  hermit  named  John ,  wrho  had  died 
among  the  Pyrenees.  At  this  place,  where  they  had 
met  on  account  of  the  fuppofed  fan&ity  of  the  decea- 
fed,  they  took  occafion  to  converfe  on  the  cruelty  of 
the  Moors,  the  miferies  to  which  the  country  wras  ex- 
pofed,  and  the  glory  that  would  refult  from  throwing 
off  their  yoke  ;  which,  they  fuppofed,  might  eafily  be 
done,  by  reafon  of  the  flrength  of  their  country.  On 
mature  deliberation,  the  projeCl  was  approved  j  one  Don 
Garcias  Ximenes  was  appointed  king,  as  being  of  illu- 
ftrious  birth,  and  looked  upon  as  a  perfon  of  great  abi¬ 
lities.  He  recovered  Ainfa,  one  of  the  principal  towns 
of  the  country,  out  of  the  hands  of  the  infidels,  and  his 
fiucceffor  Don  Garcias  Inigas  extended  his  territories  as 
far  as  Bifcay  \  however,  the  Moors  Hill  poffeffed  Por¬ 
tugal,  Murcia,  Andalufia,  Valencia,  Granada,  Tortofa, 
with  the  interior  part  of  the  country  as  far  as  the  moun¬ 
tains  of  Caftile  and  Zaragoza.  Their  internal  diffen- 
fions,  w’hich  revived  after  the  death  of  Abdoulrahman, 
contributed  greatly  to  reduce  the  powder  of  the  infidels 
in  general.  In  778,  Charles  the  Great  being  invited 
by  fome  difeontented  Moorilh  governors,  entered  Spain 
with  two  great  armies  ;  one  palling  through  Catalonia, 
and  the  other  through  Navarre,  wThere  he  pufhed  his 
conquefis  as  far  as  the  Ebro.  On  his  return  he  was  at¬ 
tacked  and  defeated  by  the  Moors ;  though  this  did 
not  hinder  him  from  keeping  pofifeflion  of  all  thofe 
places  he  had  already  reduced.  At  this  time  he  feems 
to  have  been  mailer  of  Navarre:  however,  in  831  Count 
Azner,  revolting  from  Pepin  fon  to  the  emperor  Louis, 
afferted  the  independency  of  Navarre  *,  but  the  fove- 
reigns  did  not  a  flu  me  the  title  of  kings  till  the  time  of 
Don  Garcias,  w7ho  began  to  reign  in  857. 

In  the  mean  time,  the  kingdom  founded  by  Don  Pe- 
lagio,  now  called  the  kingdom  of  Leon  and  Oviedo ,  con¬ 
tinued  to  increafe  rapidly  in  flrength,  and  many  advan¬ 
tages  were  gained  over  the  Moors,  who  having  two  ene¬ 
mies  to  contend  with,  loll  ground  every  day.  In  921, 
however,  they  gained  a  great  victory  over  the  united 
forces  of  Navarre  and  Leon,  by  which  the  whole  force 
of  the  Chriflians  in  Spain  muft  have  been  entirely  bro¬ 
ken,  had  not  the  vigors  conduced  their  affairs  fo 
wretchedly,  that  they  fuffered  themfelves  to  be  almolt 
entirely  cut  in  pieces  by  the  remains  of  the  Chriftian 
army.  In  fhort,  the  Chriflians  became  at  length  fo  ter¬ 
rible  to  the  Moors,  that  it  is  probable  they  could  not 
long  have  kept  their  footing  in  Spain,  had  not  a  great 
general,  named  Mohammed  Ebn  Amir  Alman%or ,  ap¬ 
peared,  in  979,  to  fupport  their  finking  caufe.  This 
man  was  vilir  to  the  king  of  Cordova,  and  being  ex¬ 
ceedingly  provoked  againff  the  Chriflians  on  account 
of  what  his  countrymen  had  fuffered  from  them,  made 
war  with  the  moll  implacable  fury.  He  took  the  city 
of  Leon,  murdered  the  inhabitants,  and  reduced  the 
houfes  to  allies.  Barcelona  lhared  the  fame  fate  }  Caf¬ 
tile  was  reduced  to  a  defert  \  Gallicia  and  Portugal  ra¬ 
vaged  ;  and  be  is  faid  to  have  overcome  the  Chriflians 
in  fifty  different  engagements.  At  lafl,  having  taken 


and  demolilhed  the  city  of  Compoftella,  and  carried  off  Spain, 
in  triumph  the  gates  of  the  church  of  St  James,  a  flux  1  v  J 
happened  to  break  out  among  his  troops,  wThich  the  fu- 
perflitious  Chriflians  fuppofed  to  be  a  divine  judge¬ 
ment  on  account  of  his  facrilege.  Taking  it  for 
granted,  therefore,  that  the  Moors  wTere  now  entirely 
deftitute  of  all  heavenly  aid,  they  fell  upon  them  with 
fuch  fury  in  the  next  engagement,  that  all  the  valour  . 
and  conduCl  of  Almanzor  could  not  prevent  a  defeat.  fe^t^c]  and 
Overcome  w7ith  fliame  and  defpair  at  this  misfortune,  Carves  him- 
he  defired  his  followers  to  Ihift  for  themfelves,  while  he  (elf  to 
himfelf  retired'  to  Medina  Coeli,  and  put  an  end  to  his  death, 
life  by  abftinence  in  the  year  998.  An.^998. 

During  this  period  a  new  Chriftian  principality  ap-  0fthe 
peared  in  Spain,  namely  that  of  Caftile,  which  is  now  kingdom  of 
divided  into  the  Old  and  New  Caftile.  The  Old  Caftile. 
Caftile  was  recovered  long  before  that  called  the  New,  An*  xo37* 
It  was  leparated  from  the  kingdom  of  Leon  on  one  fide 
by  fome  little  rivers ;  on  the  other,  it  wTas  bounded  by 
the  Afturias,  Bifcay,  and  the  province  of  Rioja.  O11 . 
the  fouth  it  had  the  mountains  of  Segovia  and  Avila  ; 
thus  lying  in  the  middle  between  the  Chriftian  king¬ 
dom  of  Leon  and  Oviedo,  and  the  Moorilh  kingdom  of 
Cordova..  Hence  this  diftriCl  foon  became  an  objeCl  of 
contention  between  the  kings  of  Leon  and  thofe  of 
Cordova  \  and  as  the  former  wrere  generally  victorious, 
fome  of  the  principal  Caftilian  nobility  retained  their 
independence  under  the  protection  of  the  Chriftian 
kings,  even  w7hen  the  power  of  the  Moors  wTas  at  its 
greateft  height.  In  884  wTe  firft  hear  of  Don  Rodri¬ 
guez  affuming  the  title  of  count  of  Cajiile ,  though  it 
does  not  appear  that  either  his  territory  or  title  were 
given  him  by  the  king  of  Leon.  Neverthelefs,  this 
monarch  having  taken  upon  him  to  punifli  fome  of  the 
Caftilian  lords  as  rebels,  the  inhabitants  made  a  formal 
renunciation  of  their  allegiance,  and  fet  up  a  new  kind 
of  government.  The  fupreme  power  was  now  veiled 
in  two  perfons  of  quality  ftyled  judges ;  however,  this 
method  did  not  long  continue  to  give  fatis faction,  and 
the  fovereignty  was  once  more  veiled  in  a  Angle  perlon. 

By  degrees  Caftile  fell  entirely  under  the  power  of  the 
kings,  of  Leon  and  Oviedo  \  and,  in  103 7,  Don  San- 
cho  bellowed  it  on  his  eldeft  fon  Don  Ferdinand,  with 
the  title  of  king ;  and  thus  the  territories  of  Caftile 
were  firft  firmly  united  to  thofe  of  Leon  and  Oviedo, 
and  the  fovereigns  w7ere  thenceforth  ftyled  kings  of  Leon 
and  Caflile,  ^ 

Befides  all  thefe,  another  Chriftian  kingdom  w*as  fet  of~ 
up  in  Spain  about  the  beginning  of  the  1  ith  century.  rag0n. .  -n 
This  w7as  the  kingdom  of  Aragon.  The  inhabitants  An.  1035. 
wrere  very  brave,  and  lovers  of  liberty,  fo  that  it  is  pro¬ 
bable  they  had  in  fome  degree  maintained  their  inde¬ 
pendence,  even  when  the  power  of  the  Moors  was 
greateft.  The  hiftory  of  Aragon,  however,  during 
its  infancy,  is  much  lefs  known  than  that  of  any  of 
the  others  hitherto  mentioned.  We  are  only  affured,  S  ate  of 
that  about  the  year  1035,  Don  Sancho,  fumamed  the^pamm 
Great ,  king  of  Navarre,  ereCled  Aragon  into  a  king-  ^  b^'t^ 
dom  in  favour  of  his  fon  Don  Ramiro,  and  afterwards  cen- 
it  became  very  powerful.  At  this  time,  then,  wTe  maytury. 
imagine  the  continent  of  Spain  divided  into  two  unequal 
parts  by  a  ftraight  line  drawrn  fiom  eaft  to  wreft,  from 
the  coarts  of  Valencia  to  a  little  below  the  mouth  of  the 
Douro.  The  country  north  of  this  belonged  to  the 
Chriflians,  who,  as  yet,  had  the  fmalldt  and  Icaft  valu¬ 
able 
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able-ihare,  and  all  the  reft  to  the  Moors.*  ^ 
wealth  and  real  power,  both  by  land  and  lea,  the 
Moors  were  much  fuperior;  but  their  continual  dif- 
fenfions  greatly  weakened  them,  and  every  day  facili¬ 
tated  the  progrefs  of  the  Chriftians.  Indeed,  had  either 
of  the  parties  been  united,  the  other  muft  foon  have 
yielded  ;  for  though  the  Chriftians  did  not  make  war 
upon  each  other  conftantly  as  the  Moors  did,  their  mu¬ 
tual  feuds  were  yet  fufticient  to  have  ruined  them,  had 
their  adverfaries  made  the  proper  ufe  of  the  advantages 
thus  afforded  them.  But  among  the  Moors  almoft  eve¬ 
ry  city  was  a  kingdom  ;  and  as  thefe  petty  fovereign- 
ties  fupported  one  another  very  indifferently,  they  fell 
a  prey  one  after  another  to  their  enemies.^  In  1080, 
the  king  of  Toledo  was  engaged  in  a  war  with  the  king 
of  Seville,  another  Moorifti  potentate  ;  which  being  ob¬ 
served  by  Alphonfo  king  of  Caftile,  he  alfo  invaded  his 
territories;  and  in  four  years  made  himfelf  mailer  of 
the  city  of  Toledo,  with  all  the  places  of  importance  in 
its  neighbourhood  j  from  thenceforth  making  Toledo 
the  capital  of  his  dominions.  In  a  ftiort  time  the  whole 
province  of  New  Caftile  fubmitted  ;  and  Aladrid ,  the 
prefent  capital  of  Spain,  fell  into  the  hands  of  the 
Chriftians,  being  at  that  time  but  a  fmall  place. 

The  Moors  were  fo  much  alarmed  at  thefe  conquefts, 
that  they  not  only  entered  into  a  general  confederacy 
*5  againft  the  Chriftians,  but  invited  to  their  afliftance 

A  (Ignat  Mahomet  Ben  Jofeph  the  fovereign  of  Barbary. ^  He 

via°T  .accordingly  came,  attended  by  an  incredible  multitude  y 
rlTbut  was  utterly  defeated  by  the  Chriftians  in  the  defiles 
An.  1 2 1 of  the  Black  Mountain,  or  Sierra  Morena,  on  the  bor¬ 
ders  of  Andalufia.  This  viXory  happened  on  the  16th 
of  July  1212,  and  the  anniversary  is  ftill  celebrated  at 
Toledo.  This  viXory-was  not  improved;  the  Chrif- 
tian  army  immediately  difperfed  themfelves,  while  the 
Moors  of  Andalufia  were  ftvengthened  by  the  remains 
of  the  African  army  ;  yet,  inftead  of  being  taught,  by 
their  pad  misfortunes,  to  unite  among  themfelves,  their 
diffenfions  became  worfe  than  ever,  and  the  conquefts  of 
An.  1236.  the  Chriftians  became  daily  more  rapid.  In  1236,  Don 
Ferdinand  of  Caftile  and  Leon  took  the  celebrated  city 
of  Cordova,  the  refidence  of  the  firft  Moorifti  kings ;  at 
the  fame  time  that  James  I.  of  Aragon  difpoffeffed 
them  of  the  ifhnd  of  Majorca,  and  drove  them  out  of 
Valencia.  Two  years  after,  Ferdinand  made  himfelf 
mailer  of  Murcia,  and  took  the  city  of  Seville  ;  and  in 
1303  Ferdinand  IV.  reduced  Gibraltar. 

In  the  time  of  Edward  III.  we  find  England,  for  the 
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firft  time,  interfering  in  the  affairs  of  Spain,  on  the  fol 
lowing  occafion.  In  the  year  1  284  the  kingdom  of  Na¬ 
varre  had  been  united  to  that  of  France  by  the  mar¬ 
riage  of  Donna  Joanna  queen  of  Navarre  with  Philip 
the  Fair  of  France.  In  1328,  however,  the  kingdoms 
were  again  feparated,  though  the  fovereigns  of  Navarre 
were  ftill  related  to  thofe  of  France.  In  1350,  Charles, 
furnamed  the  Wicked,  afcended  the  throne  of  Navarre, 
and  married  the  daughter  of  John  king  of  France. 
Notwithftanding  this  alliance,  and  that  he  himfelf  was 
related  to  the  royal  family  of  France,  he  fecretly  enter¬ 
ed  into  a  negociation  with  England  againft  the  French 
monarch,  and  even  drew  into  his  fchemes  the  dauphin 
Charles,  afterwards  furnamed  the  Wife.  The  young 
prince,  however,  was  foon  after  made  fully  fenfible  of 
the  danger  and  folly  of  the  connexions  into  which  he 
had  entered  :  and,  by  way  of  atonement,  promifed  to 
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In  point  of  facrifice  his  affociates.  Accordingly  he  invited  the  king 
of  Navarre,  and  fome  of  the  principal  nobility  of  the  ' 
fame  party,  to  a  feail  at  Rouen,  where  he  betrayed 
them  to  his  father.  The  moft  obnoxious  were  execu-  The  king  of 
ted,  and  the  king  of  Navarre  was  thrown  into  prifon.  Navaire 
In  this  extremity,  the  party  of  the  king  of  Navarre  had 
recourfe  to  England.  The  prince  of  Wales,  furnamed  king  of 
the  Black  Prince,  invaded  France,  defeated  King  John  at  France. 
PciXiers,  and  took  him  prifoner*  ;  which  unfortunate  *  See 
event  produced  the  moft  violent  difturbances  in  that  ^nce* 
kingdom.  The  dauphin,  now  about  19  years  of  age, 
naturally  affumed  the  royal  power  during  his  father’s 
captivity:  but  poffeffed  neither  experience  nor  autho¬ 
rity  fufficient  to  remedy  the  prevailing  evils.  In  order 
to  obtain  fupplies,  he  affembled  the  ftates  of  the  king¬ 
dom  :  but  that  afftmbly,  inftead  of  iupporting  his  ad- 
miniftration,  laid  hold  of  the  prefent  opportunity  to  de¬ 
mand  limitations  of  the  prince’s  power,  the  punifhment 
of  pail  malverfations,  and  the  liberty  of  the  king  of  Na¬ 
varre.  Marcel,  provoft  of  the  merchants  of  Paris,  and 
firft  magiftrate  of  that  city,  put  himfelf  at  the  head  of 
the  unruly  populace,  and  pufhed  them  to  commit  the 
moft  criminal  outrages  againft  the  royal  authority.  They 
detained  the  dauphin  in  a  kind  of  captivity,  murdered 
in  his  prefence  Robert  de  Clermont  and  John  de  Con- 
flans,  marefchals  of  France  ;  threatened  all  the  other 
minifters  with  the  like  fate  ;  and  when  Charles,  who 
had  been  obliged  to  temporize  and  diffemble,  made  his- 
efeape  from  their  hands,  they  levied  war  againft  him,- 
and  openly  rebelled.  The  other  cities  of  the  kingdom, 
in  imitation  of  the  capital,  fhook  off  the  dauphin’s  au¬ 
thority,  took  the  government  into  their  own  hands,  and 
fpread  the  contagion  into  every  province,  _  £§ 

Amid  ft  thefe  diforders,  the  king  of  Navarre  made  his  Kfcape?, 
efeape  from  prifon,  and  prefented  a  dangerous  leader  and  heads 
to  the  furious  malecon tents.  He  revived  his  pretenfions  *he  French 
to  the  crown  of  France  :  but  in  all  his  operations  he™*L> 
aXed  more  like  a  leader  of  banditti  than  one  who  afpi- 
red  to  be  the  head  of  a  regular  government,  and  who 
was  engaged  by  his  ftation  to  endeavour  the  re-eftabliftv- 
ment  of  order  in  the  community.  All  the  French, 
therefore,  who  wiflied  to  reftore  peace  to  their  country, 
turned  their  eves  towards  the  dauphin  ;  who,  though 
not  remarkable  for  his  military  talents,  daily  gained  by 
his  prudence  and  vigilance  the  afeendant  over  his  ene¬ 
mies.  Marcel,  the  feditious  provoft  of  Paris,  was  flam 
in  attempting  to  deliver  that  city  to  the  king  of  Na¬ 
varre.  The  capital  immediately  returned  to  its  duty  : 
the  moft  confiderable  bodies  of  the  mutinous  peafants 
were  difperfed  or  put  to  the  fword ;  fome  bands  of  mi¬ 
litary  robbers  underwent  the  fame  fate  ;  and  France 
began  once  more  to  affume  the  appearance  of  civil  go¬ 
vernment.  . 

John  was  fucceeded  in  the  throne  of  France  by  his 
fon  Charles  V.  a  prince  educated  in  the  fchool  of  adver- 
fity,  and  well  qualified,  by  his  prudence  and  experience, 
to*^  repair  the  Ioffes  which  the  kingdom  had  fuftained 
from  the  errors  of  his  predeceffors.  Contrary  to  the 
praXice  of  all  the  great  princes  of  thofe  times,  who  held 
nothing  in  eftimation  but  military  courage,  he  feems  to 
have  laid  it  down  as  a  maxim,  never  to  appear  at  the 
head  of  his  armies ;  and  he  was  the  firft  European  mo¬ 
narch  that  lliowed  the  advantage  of  policy  and  forefight 
over  a  rafh  and  precipitate  valour. 

Before  Charles  could  think  of  counterbalancing  fo 
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gtcat  a  power  as  England,  it  was  neceffary  for  him  to 
remedy  the  many  dilorders  to  which  his  own  kingdom 
was  expofed.  He  accordingly  turned  his  arms  againil 
the  king  of  Navarre,  the  great  difturber  of  France  du¬ 
ring  that  age  ;  and  he  defeated  that  prince,  and  redu¬ 
ced  him  to  terms,  by  the  valour  and  condudl  of  Ber¬ 
trand  du  Guefclin,  one  of  the  moil  accomplifhed  cap¬ 
tains  of  thofe  times,  whom  Charles  had  the  difeernment 
to  choofe  as  the  inftrument  of  his  victories.  He  alfo 
fettled  the  affairs  of  Britanny,  by  acknowledging  the 
title  of  Mountfort,  and  receiving  homage  for  his  do¬ 
minions.  But  much  was  yet  to  be  done.  On  the  con- 
clufion  of  the  peace  of  Bretigni,  the  many  military  ad¬ 
venturers  who  had  followed  the  fortunes  of  Edward, 
being  difpeTfed  into  the  feveral  provinces,  and  poffeffcd 
of  flrong  holds,  refufed  to  lay  down  their  arms,  or  relin- 
quifh  a  couife  of  life  to  which  they  were  now  accuftom- 
ed,  and  by  which  alone  they  could  earn  a  fubfiftence. 
They  alfociated  themfelves  with  the  banditti,  who  were 
already  inured  to  the  habits  of  rapine  and  violence  5  and, 
under  the  name  of  companies  and  corsipanions ,  became  a 
terror  to  all  the  peaceable  inhabitants.  Some  Englifh 
and  Gafcon  gentlemen  of  character  were  not  afhanied 
to  take  the  command  of  tliefe  ruffians,  whofe  number 
amounted  to  near  40,000,  and  who  bore  the  appear¬ 
ance  of  regular  armies  rather  than  bands  of  robbers. 
As  Charles  was  not  able  by  power  to  redrefs  fo  enor¬ 
mous  a  grievance,  he  was  led  by  neceffity,  as  well  as  by 
the  turn  of  his  character,  to  correct  it  by  policy  :  to  dis¬ 
cover  fome  method  of  difeharging  into  foreign  countries 
this  dangerous  and  inteftine  evil  \  and  an  occafion  now 
offered. 

Alphonfo  XL  king  of  Caftile,  who  t®ok  the  city  of 
Algezira  from  the  Mocrs,  after  a  famous  fiepe  of  two 
years,  during  which  artillery  are  faid  firft  to  have  been 
ufed  by  the  befieged,  had  been  fucceeded  by  his  fon 
Pedro  I.  furnamed  the  Cruel ;  a  prince  equally  perfidi¬ 
ous,  debauched,  and  bloody.  He  began  his  reign  with 
the  murder  of  his  father’s  iniftrefs,  Leonora  de  Gufman  : 
his  nobles  fell  every  day  the  victims  of  his  feverity  1  he 
put  to  death  his  coufin  and  one  of  his  natural  brothers, 
from  groundlefs  jealoufy  \  and  he  cau  fed  his  queen 
Blanche  de  Bourbon,  of  the  blood  of  France,  to  be 
thrown  into  piifon,  and  afterwards  ^poifoned,  that  he 
might  enjoy  in  quiet  the  embraces  of  Mary  de  Padella, 
with  whom  he  was  violently  enamoured. 

Henry  count  of  Traftamara,  the  king’s  natural  bro¬ 
ther,  alarmed  at  the  fate  of  his  family,  and  dreading  his 
own,  took  arms  againfl  the  tyrant  5  but  having  failed 
in  the  attempt,  he  fled  to  France,  where  he  found  the 
minds  of  men  much  inflamed  againfl  Pedro,  on  account 
of  the  murder  of  the  French  princers.  He  afked  per- 
miffion  of  Charles  to  enlifl  the  companies  in  his  fervice, 
and  to  lead  them  into  Caftile  againfl  his  brother.  The 
French  king,  charmed  with  the  projedl,  employed  du 
Guefclin  in  negociating  with  the  leaders  of  tliefe  ban¬ 
ditti.  The  treaty  was  foon  concluded  ;  and  du  Guef¬ 
clin  having  completed  his  levies,  led  the  army  firft  to 
Avignon,  where  the  pope  then  refided,  and  demanded, 
fword  in  hand,  abfolution  for  his  ruffian  foldiers,  who 
had  been  excommunicated,  and  the  fum  of  200, oco 
livres  for  their  fubfiftence.  The  firfl  was  readily  pro- 
niifed  him,  but  fome  difficulty  being  made  with  regard 
to  the  fecor.d,  du  Guefclin  replied,  u  My  fellows,  I  be¬ 


lieve,  may  make  a  fifift  to  do  without  your  abfolution,  S;>ain. 
but  the  money  is  abfolutely  neciffary.”  His  holinefs  ' 

then  extorted  from  the  inhabitants  of  the  city  and  its 
neighbourhood  the  fum  of  100, coo  livres,  and  offered  it 
to  du  Guefclin.  “  It  is  not  my  purpofe  (cried  that  ge- 
neious  warrior)  to  ’opprefs  the  innocent  people.  The 
pope  and  his  cardinals  can  fpare  me  double  the  fum  horn 
their  own  pockets.  I  therefore  infill,  that  this  money 
be  rellored  to  the  owners  j  and  if  I  hear  they  are  de¬ 
frauded  of  it,  I  will  myfelf  return  from  the  other  fide 
of  the  Pyrenees,  and  oblige  )  gu  to  make  them  reftitu- 
tion.”  The  pope  found  the  neceffity  of  fubmitting,  and 
paid  from  his  own  treafury  the  fum  demanded. 

A  body  of  experienced  and  hardy  foldiers,  conduced  He  is  drives 
by  fo  able  a  general,  eafily  prevailed  over  the  king  of  out,  but  af- 
Caftile,  whofe  fubje<5ts  were  ready  to  join  the  enemy  lilted  by 
againfl  their  oppreffor.  Pedro  fled  from  his  dominions, 
took  (belter  in  Gulenne,  and  craved  the  prote£lion  cf 
the  prince  of  Wales,  whom  his  father  had  invefted  with 
the  fovereignty  of  the  ceded  provinces,  under  the  title 
of  the  principality  of  Aquitaine .  The  prince  promifed 
his  affiftance  to  the  dethroned  monarch  ;  and  having  ob¬ 
tained  his  father’s  confent,  he  levied  an  army,  and  fet 
out  on  his  en ter p rife. 

The  firft  lofs  which  Henry  of  Traflamara  fuffered 
from  the  inlerpofition  of  the  prince  of  Wales,  was  the 
recalling  of  the  companies  from  his  fervicey  and  fo 
much  reverence  did  they  pay  to  the  name  of  Edward, 
that  great  numbers  of  them  immediately  withdrew  from 
Spain,  and  enlified  under  his  ftandard,  Henry,  how¬ 
ever,  beloved  by  his  new  fubje&s,  and  fupported  by  the 
king  of  Arragon,  was  able  to  meet  the  enemy  with  an 
army  of  100,000  men,  three  times  the  number  of  thofe 
commanded  by  the  Black  Prince  :  yet  du  Guefclin,  and 
all  his  experienced  officers,  advifed  him  to  delay  a  deci- 
five  action  \  fo  high  was  their  opinion  of  the  valour  and 
conduct  of  the  Englifh  hero  1  But  Henry,  tr lifting  to 
his  numbers,  ventured  to  give  Edward  battle  on  the 
banks  of  the  Ebro,  between  Najara  and  Navarette  74 
where  the  French  and  Spaniards  were  defeated,  wilh**^  ^pa- 
the  lofs  of  above  20,000  men,  and  du  Guefclin  and 
other  officers  of  diftin£lion  taken  prifoners.  All  Caftile  ptterrefto- 
fubmitted  to  the  victor;  Pedro  was  reftored  to  theiecl. 
throne,  an.d  Edward  returned  to  Guienne  with  his  ufual 
glory  \  having  not  only  overcome  the  great*  ft  general 
of  his  age,  but  reftrained  the  moft  blood-thirfty  tyrant 
from  executing  vengeance  on  his  prifoners. 

This  gallant  wanior  had  foon  rest  fon  to  repent  of  his 
connexion  with  a  man  like  Pedro,  loft  to  all  fenfe  of 
virtue  and  honour.  The  ungrateful  monfter  refufed  the 
ftipulaied  pay  to  the  Englifh  forces.  Edward  abandon¬ 
ed  him  :  he  treated  his  fubjeffs  with  the  uLmoit  barba¬ 
rity  ;  their  animofity  was  louftd  againfl  him  *,  and  du 
Guefclin  having  obtained  his  ranfom,  returned  to  Caftile 
with  the  count  of  Traftamara,  and  feme  forces  levied 
anew  in  France.  They  were  joined  by  the  Spanifh 
malecon  tents ;  and  having  no  longer  the  Black  Prince  ^ 
to  encounter,  they  gained  a  complete  vidlorv  over  Pedro  Is  again 
in  the  neighbourhood  of  Toledo.  The  tyiant  now  took^Vc*5  °llt* 
refuge  in  a  caftle,  where  he  was  foon  after  befieged  by  a*d‘  ^ 
the  viflors,  and  taken  prifoner  in  endeavouring  to  make^a^ 
his  efcape.  He  was  condu£Ud  to  his  brother  Henry  } 
againfl  whom  he  is  faid  to  have  rufhed  in  a  tranfport  of 
rage,  di farmed  as  he  was.  Henry  flew  him  with  his 

own 
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own  hand,  is*.  refentment  of  his  cruellies  •  and,  though 
a  ballard,  was  placed  on  the  throne  ot  Caftiie,  which  he 
■tranlVnilted  to  his  poiteriiy. 

There  is  liftlc  doubt  tnat  the  chara&er  of  Pedro  has 
been  greatly  miireprcfenled,  and  that  what  is  comidered 
by  mod  hirtorians  as  tyranny  and  wanton  cruelty,  v\as 
only  an  inflexible  regard  to  juilice,  neceffary  pernaps,  in 
thole  days  of  anarchy  and  rebellion.  Perhaps  that  un¬ 
fortunate  monarch  owes  to  the  halied  ot  thole  he  meant 
to  reduce  to  order,  much  of  the  obloquy  which  has  been 
fo  plentifully  beftowed  upon  him  by  historians,  who 
have  painted  him  to  jus  as  a  tyrant  fo  bloody,  go  wicked, 
as  almoil  to  exceed  the  bounds  of  probability.  In  An- 
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the  clofe  of  the  third,  the  Conde  de  Benavcnte  wrefted  Spaiw. 

the  feeptre  from  its  hand  3  and  at  the  clofe  of  the  lafl,  * - 

Don  Diego  Lopez  de  gluniga  tumbled  it  headlong 
.from  the  throne.  At  the  fame  inftant,  Don  Alphon- 
fo,  Henry’s  brother,  a  boy  of  about  twelve  years  of  age, 
was  proclaimed  king  of  Caftiie  and  Leon  in  his  (lead. 

This  extraordinary  proceeding  was  followed  by  a  ci¬ 
vil  war,  which  did  not  ceafe  till  feme  time  after  the 
death  of  the  young  prince,  on  whom  the  nobles  had 
bellowed  the  kingdom.  The  archbilhop  and  his  party 
then  continued  to  carry  on  war  in  the  name  of  Ifabella 
the  king’s  lifter,  to  whom  they  gave  the  title  of  Infan - 
to, ;  and  Henry  could  not  extricate  himfelf  out  of  thefe  if 


dalufia.,  where  he  fixed  his  refidence  and  feenied  moil  to’  troubles,  nor  remain  quiet  upon  his  throne  till  he  had  °h%ed 
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delight,  his  memory  is  not  held  in  the  fame  abhor; ence. 
The  Sevillian  wrilers  fpeak  of  him  very  differently  3 
and  inltead  of  his  ufual  appellation  of  Pedro  el  cruel , 
diftinguiih  him  by  that  of  cl j  fvcicro.  It  is  certain  that 
bis  baftard-brother Nand  murderer,  Henry  of  Trailama- 
ra,  w  as  guilty  of  crimes  fully  as  atrocious  as  any  of  thofe 
imputed  to  Don  Pedro  3  but  as  he  deftroyed  him,  his 
family,  and  adherents,  the  friends  of  the  new  fpurious 
race  of  monarebs  were  left  at  full  liberty  to  blacken  the 
chambers  of  the  adverfe  parly,  without  the  fear  of  being 
called  to  an  account  for  calumny,  or  even  contradidled. 
Truth  is  now  out  of  our  reach  ;  and  for  want  of  proper 
proofs  to  the  contrary,  we  mull  fit  down  contented  with 
what  hiftory  has  left  us  3  and  allow'  Don  Pedro  to  have 
been  one  of  the  moil  inhuman  butchers  that  ever  dis¬ 
graced  a  throne. 

After  the  death  of  Pedro  the  Cruel,  nothing  remark¬ 
able  happened  in  Spain  for  almoft  a  whole  century  3  but 
the  debaucheries  of  Henry  IV.  of  Caftiie  rou fed  the  re¬ 
lent  meat  of  his  nobles,  and  produced  a  moll  Angular  in- 
fiirre&ion,  which  led  to  the  aggrandizement  of  the  Spa- 
nifli  monarchy. 

This  prince,  furnamed  the  Impotent,  though  conti¬ 
nually  furrounded  with  women,  began  his  unhappy  re’giT 
in  1450.  He  was  totally  enervated  by  his  pleasures  3 
and  every  thing  in  his  court  confpired  to  fet  the  Cafti- 
lians  an  example  of  the  molt  abje£t  flattery  and  moil 
abandoned  licentioufnefs.  The  queen,  a  daughter  of 
Portugal,  lived  as  openly  with  her  parafites  and  her  gal¬ 
lants  as  the  king  did  with  his  minions  and  his  mi  ft  re  lies. 
Pleafure  was  the  only  obje£l,  and  effeminacy  the  only 
recommendation  to  favour  :  the  affairs  of  the  ftate  went 
every  day  into  difordcr  3  till  the  nobility,  with  the 
archbilhop  of  Toledo  at  their  head,  combining  againft 
the  weak  and  flagitious  adminiftration  of  Henry,  arro¬ 
gated  to  themfelves,  as  one  of  the  privileges  of  their  or¬ 
der,  the  right  of  trying  and  palling  fentence  on  their 
fovereign,  which  they  executed  in  a  manner  unprece¬ 
dented  in  hiftory. 

All  tlie  malecontcnt  nobility  were  fummoned  to  meet 
'at  Avila  :  a  fpaeious  theatre  was  creeled  in  a  plain 
without  the  avails  of  the  towrii  :  an  image,  reprefenting 
the  king,  avas  feated  on  n  throne,  clad  in  royal  robes, 
with  a  crown  on  its  head,  a  feeptre  in  its  hand,  and 
the  fword  of  juflice  by  its  fide.  The  accufation  againft 
H  nry  was  read,  and  the  fentence  of  depofition  pro¬ 
nounced,  in  prefence  of  a  numerous  affembly.  At  the 
clofe  of  the  firft  article  of  the  charge,  the  archbilhop  of 
Toledo  advanced,  and  tore  the  crown  from  the  head  of 
the  image;  at  the  clofe  of  the  fecond,  the  Conde  de 
Placentia  fnatched  the  fword  of  juflice  from  its  fide  3  at 


to  ackrsovv- 
dge  his 


figned  one  of  the  molt  humiliating  treaties  ever  extoit-j( 
ed  from  a  fovereign  3  he  acknowledged  his  filler  Ifabel-  f;q,  r  l  a. 
la  the  only  lawful  heivefs  ot  his  kingdom,  in  prejudice  bella  to  be 
to  the  rights  of  his  reputed  daughter  Joan,  whom  the iieire{s  V) 
malecontents  affirmed  to  be  the  offspring  of  an  adulter- 
ous  commerce  between  the  queen  and  Don  la  Cueva. 

The  grand  object  of  the  malecontent  party  now  was  the 
marriage  of  the  princefs  Ifabella,  upon  which,  it  was 
evident,  the  fecurity  of  the  crown  and  the  happinefs  of 
the  people  muft  in  a  great  meafure  depend.  The  al¬ 
liance  was  fought  by  fevers  1  princes ;  the  king  of  Por¬ 
tugal  offered  her  his  hand  3  the  king  of  France  de¬ 
manded  her  for  his  brother,  and  the  king  of  Aragon  .79 
for  his  fon  Ferdinand.  The  malecontents  very  wifely  rlc^ 
preferred  the  Aragonian  prince,  and  Ifabella  prudent- dinand  of 
ly  made  the  fame  choice  :  articles  were  drawn  up  3  and  Aragon/ 
they  were  privately  married  by  the  archbifliop  of  To¬ 
ledo. 

Henry  was  enraged  at  this  alliance,  which  he  fore- 
faw  would  utterly  ruin  his  authority,  by  furnilhing  his 
rebellious  fubjefls  with  the  iupport  of  a  powerful  neigh¬ 
bouring  prince.  He  diiinherited  his  fiilcr,  and  efta- 
bli filed  the  rights  of  his  daughter.  A  furious  civil  war 
defolated  the  kingdom,  The  names  of  Joan  and  Ifa¬ 
bella  refounded  from  every  quarter,  and  were  everv- 
where  the  fiimmons  to  arms.  But  peace  was  at  length 
brought  about.  Henry  was  reconciled  to  his  filler  and 
Ferdinand  3  though  it  does  not  appear  that  he  ever  re¬ 
newed  Ifabel  la’s  right  to  the  fucceftion  :  for  he  affirmed 
in  his  laft  moments,  that  he  believed  Joan  to  be  his  own 
daughter.  The  queen  fwore  to  the  fame  effecl  3  and 
Henry  left  a  teftamentary  deed,  tranfraitting  the  crown 
to  this  princefs,  who  was  proclaimed  queen  of  Cafiile  at  Union  of  * 
Placentia.  But  the  fhperior  fortune  and  fuperior  arms  the  kin°-- 
of  Ferdinand  and  Ifabella  prevailed  :  the  king  of  For-  doms  of  A- 
tugal  was  obliged  to  abandon  his  niece  and  intended  ancl 
bride,  after  many  ineffectual  ftruggles,  and  fevcral  years  Leorfand^ 
of  war.  Joan  retired  into  a  convent  3  and  the  death  of  (futile. 
Ferdinand’s  father,  which  happened  about  this  time,  An.  1474*.. 
added  the  kingdoms  of  Aragon  and  Sicily  to  thofe  of, 

Leon  and  Caftiie.  si 

Ferdinand  and  Ifabella  tvere  perfons  of  great  pm-  Admini- 
dence,  and,  as  fovereigns,  highly  worthy  of  imitation  :  ^rat,on  °f 
but  they  do  not  feem  to  have  merited  all  the  praifes^d,^nc  * 
beftowed  upon  them  by  the  Spauifti  hiftorians.  They  bella. 
did  not  live  like  man  and  wife,  having  all  things  in 
common  under  the  direction  of  the  hulband  3  but  like 
two  princes  in  clofe  alliance  3  they  neither  loved  nor 
hated  each  other  3  avere  feldom  in  company  together  3 
had  each  a  feparate  council  3  and  were  frequently  jea¬ 
lous  of  one  another  in  the  ad minift ration.  But  they. 

were.. 
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Spam.  were  infeparably  united  in  their  common  interefts  ;  al- 
*  ways  afting  upon  the  fame  principles,  and  forwarding 
the  fame  ends.  Their  firft  objeft  was  the  regulation 
of  their  government,  which  the  civil  wars  had  thrown  in¬ 
to  the  greateft  diforder.  Rapine,  outrage,  and  murder, 
were  become  fo  common,  as  not  only  to  interrupt  com¬ 
merce,  but  in  a  great  meafure  to  fufpend  all  intercourfe 
between  one  place  and  another.  Thefe  evils  the  joint 
fovereigns  fuppreffed  by  their  wife  policy,  at  the  fame 
.  8l.  time  that  they  extended  the  royal  prerogative. 
o“  About  the  middle  of  the  13th  century,  the  cities  in 
Brother.  ^  the  kingdom  of  Aragon,  and  after  their  example  thofe 
hood,  in  Caftile,  had  formed  themfelves  into  an  affociation, 
diftinguifhed  by  the  name  of  the  Holy  Brotherhood. 
They  exadled  a  Certain  contribution  from  each  of  the 
affociated  towns  j  they  levied  a  confiderable  body  of 
troops,  in  order  to  protedl  travellers  and  purfue  crimi¬ 
nals  ;  and  they  appointed  judges,  who  opened  courts 
-in  various  parts  of  the  kingdom.  Whoever  wras  guilty 
.  of  murder,  robbery,  or  any  adl  that  violated  the  public 
peace,  and  was  feized  by  the  troops  of  the  Brother¬ 
hood,  was  carried  before  their  judges  j  w’ho,  without 
paying  any  regard  to  the  exclufive  juriididlion  which 
the  lord  of  the  place  might  claim,  who  was  generally 
the  author  or  abettor  of  the  injultice,  tried,  and  con¬ 
demned  the  criminals.  The  nobles  often  murmured 
againft  the  falutary  inftitution  ;  they  complained  of  it 
as  an  encroachment  on  one  of  their  moft  valuable  pri¬ 
vileges,  and  endeavoured  to  get  it  abolilhed.  But  Fer¬ 
dinand  and  Ifabella,  fenfible  of  the  beneficial  effects  of 
the  Brotherhood,  not  only  in  regard  to  the  police  of 
their  kingdom,  but  in  its  tendency  to  abridge,  and  by 
degrees  annihilate,  the  territorial  jurifdiftion  of  the  no¬ 
bility,  countenanced  the  inftitution  upon  every  occafion, 
and  fupported  it  with  the  whole  force  of  royal  autho¬ 
rity  $  by  which  means  the  prompt  and  impartial,  admi- 
niftration  of  juftice  was  reftored,  and  with  it  tranquillity 
and  order  returned. 

But  at  the  fame  time  that  their  Catholic  majefties 
(for  fuch  was  the  title  they  now  bore)  were  giving  vi- 
S3  gour  to  their  civil  government,  and  fecuring  their  fub- 
and  ot  the  .je<q-s  from  violence  and  oppreffion,  an  intemperate  Zeal 
nqu.  ltion.  them  to  eftablifh  an  ecclefiaftical  tribunal,  equally 
contrary  to  the  natural  rights  of  humanity  and  the  mild 
fpirit  of  the  gofpel.  This  was  the  court  of  inquifition  ; 
■which  decides  upon  the  honour,  fortune,  and  even  the 
life,  of  the  unhappy  wretch  who  happens  to  fall  under 
the  fufpicion  of  herefy,  or  a  contempt  of  any  thing  pre¬ 
ferred  by  the  church,  without  his  knowing,  being  con¬ 
fronted  with  his  accufers,  or  permitted  either  defence  or 
appeal.  Six  thoufand  perfons  were  burnt  by  order  of 
.  this  fanguinary  tribunal  within  four  years  after  the  ap¬ 

pointment  of  Torquemada,  the  firft  inquili tor-general  5 
and  upwards  of  100,000  felt  its  fury.  The  fame  furious 
and  blinded  zeal  which  led  to  the  depopulation  of  Spain, 
r  s4  led  alfo  to  its  aggrandizement, 
of* Granada  The  kingdom  of  Granada  now  alone  remained  of  all 

A11.  1492.  ike  Mahometan  pcffeflions  in  Spain.  Princes  equally 
zealous  and  ambitious  were  naturally  difpofed  to  turn 


their  eyes  to  that  fertile  territory,  and  to  think  of  ifl-  Spam, 
creafing  their  hereditary  dominions,  by  expelling  the  "i""'"1 
enemies  of  Chriftianity,  and  extending  its  do&rines. 

Every  thing  confpired  to  favour  their  project  :  the 
Moorifh  kingdom  was  a  prey  to  civil  wars  $  when  Fer¬ 
dinand,  having  obtained  the  bull  of  Sixtus  IV.  autho¬ 
rizing  a  crufade,  put  himfelf  at  the  head  of  his  troops, 
and  entered  Granada.  ffe  continued  the  war  with  ra¬ 
pid  fuccefs :  Ifabella  attended  him  in  feveral  expedi¬ 
tions  j  and  they  were  both  in  great  danger  at  the  fiege 
of  Malaga  \  an  important  city,  which  was  defended 
with  great  courage,  and  taken  in  1487.  Baza  was  re¬ 
duced  in  1489,  after  the  lofs  of  20,000  men.  Gaudix 
and  Almeria  were  delivered  up  to  them  by  the  Moorifh 
king  Alzagel,  who  had  firft  dethroned  his  brother  Al- 
boacen,  and  afterwards  been  chafed  from  his  capital  by 
his  nephew  Abdali.  That  prince  engaged  in  the  fer- 
vice  of  Ferdinand  and  Ifabella  j  who,  after  reducing 
every  other  place  of  eminence,  undertook  the  fiege  of 
Granada.  Abdali  made  a  gallant  defence ;  but  all  com¬ 
munication  with  the  country  being  cut  off,  and  all  hopes 
of  relief  at  an  end,  he  capitulated,  after  a  fiege  of  eight 
months,  on  condition  that  he  fhould  enjoy  the  revenue 
of  certain  places  in  the  fertile  mountains  of  Alpuxarras  ; 
that  the  inhabitants  fhould  retain  the  undifturbed  pof- 
feflion  of  their  houfes,  goods,  and  inheritances  5  the  ufe 
of  their  laws,  and  the  free  exercife  of  their  religion  (b). 

Thus  ended  the  empire  of  the  Arabs  in  Spain,  after  it 
had  continued  about  800  years.  They  introduced  the 
arts  and  fciences  into  Europe  at  a  time  when  it  was  loft 
in  darknefs  •,  they  poffeffed  many  of  the  luxuries  of  life, 
when  they  were  not  even  known  among  the  neighbour¬ 
ing  nations  •,  and  they  feem  to  have  given  birth  to  that 
romantic  gallantry  which  fo  eminently  prevailed  in  the 
ages  of  chivalry,  and  which,  blending  itfelf  with  the  ve¬ 
neration  of  the  northern  nations  for  the  fofter  fex,  ftill 
particularly  diftinguifhes  ancient  from  modem  manners. 

But  the  Moors,  notwithftanding  thefe  advantages,  and 
the  eulogies  beftowed  upon  them  by  fomfc  writers,  ap¬ 
pear  always  to  have  been  deftitute  of  the  effential  qua¬ 
lities  of  a  polifhed  people,  humanity,  generofity,  and  mu¬ 
tual  fympathy. 

The  overthrow  of  the  laft  Moorifh  kingdom  was  foon 
followed  by  the  expulfion  of  the  Saracens  from  Spain. 

This  expulfion  did  not  entirely  take  place  till  the  17th 
century.  Vaft  numbers  of  the  Moors,  indeed,  oppreffed 
by  their  conquerors,  abandoned  a  country  where  they 
could  not  refide  with  comfort  and  with  freedom.  From 
the  reign  of  Ferdinand  of  Caftile,  to  that  of  Philip  III. 
of  Spain,  more  than  3,000,600  of  thofe  people  quitted 
Spain,  and  carried  with  them,  not  only  a  great  part  of 
their  acquired  wealth,  but  that  induftry  and  love  of  la¬ 
bour  which  are  the  foundation  of  national  profperity.  g. 

The  ftate  of  Spain  has  never  been  fo  flourifliing  atprorpe?ous 
any  period  of  its  civilization,  as  during  the  period  when  ftate  of 
it  was  chiefly  poffeffed  by  the  Moors.  The  firft  Sara-  Spain  un- 
cen  invaders,  and  the  twenty  fucceflive  lieutenants  of^ooiikdc. 
the  caliphs  of  Damafcus,  were  attended  by  a  numerous  m;nion. 
train  of  civil  and  military  followers,  who  preferred  a 

diftant 


(b)  The  particulars  of  the  conqueft  of  Granada  are  involved  in  much  obfeurity.  If  we  were  to  credit  the  nar¬ 
rative  of  Giles  Perez,  as  related  by  Mr  Swinburne,  the  circumftances  which  led  to  that  conqueft  were  of  a  moft 
romantic  nature.  See  Swinburne’s  Travels,  Letter  xxi. 
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diftant  fortune  to  narrow  circumftances  at  home  j  the 
'  private  and  public  intereft  was  promoted  by  the  eda- 
blifliment  of  faithful  colonies,  and  the  cities  of  Spain 
were  proud  to  commemorate  the  tribe  or  the  coun¬ 
try  of  their  eaftern  progenitors.  Ten  years  after  the 
conqueft,  a  map  of  the  province  was  prefented  to  the 
caliph,  (hewing  the  feas,  the  rivers,  and  the  harbours,  the 
inhabitants  and  cities,  the  climate,  the  foil,  and  the  mi¬ 
neral  productions  of  the  earth.  In  the  (pace  of  two 
centuries,  the  gifts  of  nature  were  improved  by  agri¬ 
culture,  the  manufactures,  and  the  commerce  of  an  indu- 
ftrious  people  ;  though  the  effeCts  of  their  diligence  have 
been  magnified  by  the  idlenefs  of  their  fancy.  The  fird 
of  the  Ommiades  who  reigned  in  Spain  folicited  the  fup- 
port  of  the  Chriftians  ;  and  in  his  ediCt  of  peace  and 
protection,  he  contents  himfelf  with  a  moded  impofition 
of  10,000  ounces  of  gold,  10,000  pounds  of  filver, 
10,000  horfes,  as  many  mules,  iooo  cuiraffes,  with  an 
equal  number  of  helmets  and  lances.  The  mod  power¬ 
ful  of  his  fucceffors  derived  from  the  fame  kingdom  the 
annual  tribute  of  12,045,000  dinars  or  pieces  of  gold, 
about  6,ooo,0ool.  of  (terling  money  ;  a  fum  which,  in 
the  10th  century,  mod  probably  furpalfed  the  united 
revenues  of  the  Chridian  monarchs.  His  royal  feat  of 
Cordova  contained  600  mofques,  900  baths,  and  200;000 
houfes  j  he  gave  laws  to  80  cities  of  the  fird,  to  300  of 
the  fecond  and  third  order  ;  and  the  fertile  banks  of  the 
Guadalquivir  were  adorned  with  12,000  villages  and 
hamlets.  The  Arabs  might  exaggerate  the  truth  $  but 
they  created  and  they  delcribe  the  mod  profperous  era 
of  the  riches,  the  cultivation,  and  the  populoufnefs  of 
Spain  (c). 

The  conqued  of  Granada  was  followed  by  the  expul- 
flon,  or  rather  the  pillage  and  bani(hment,  of  the  Jews, 
who  had  engrolfed  all  the  wealth  and  commerce  of  Spain. 
The  inquifition  exhauded  its  rage  againd  thefe  unhappy 
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people,  many  of  whom  pretended  to  embrace  Chridia-  Spain, 
nity,  in  order  to  preferve  their  property.  About  the  -v— ^ 

fame  time  their  Catholic  majedies  concluded  an  alliance  D  f  S? 
with  the  emperor  Maximilian,  and  a  treaty  of  marriage  0/ Amerfca, 
for  their  daughter  Joan  with  his  fon  Philip,  archduke  of  See.  * 
Audria  and  Sovereign  of  the  Netherlands.  About  this 
time  alfo  the  contrail:  was  concluded  with  Chridopher 
Columbus  for  the  difeovery  of  new  countries  ;  and  the 
counties  of  Rouffillon  and  Cerdagne  were  agreed  to  be 
redored  by  Charles  VIII.  of  France,  before  his  expe¬ 
dition  into  Italy.  The  difeovery  of  America  was  foon 
followed  by  extenfive  conqueds  in  that  quarter,  as  is  re¬ 
lated  under  the  articles  Mexico,  Peru,  Chili,  &c. 
which  tended  to  raife  the  Spanifti  monarchy  above  any 
other  in  Europe.  gs 

On  the  death  of  Ifabella,  which  happened  in  1506,  Acceflion  of 
Philip  archduke  of  Audria  came  to  Cadile  in  order  to  Charles  V. 
take  poffeflion  of  that  kingdom  as  heir  to  his  mother-  An’  1^1 
in-law  $  but  he  dying  in  a  (hort  time  after,  his  fon 
Charles  V.  afterwards  emperor  of  Germany,  became 
heir  to  the  crown  of  Spain.  His  father  at  his  death 
left  the  king  of  France  governor  to  the  young  prince, 
and  Ferdinand  at  his  death  left  Cardinal  Ximenes  foie 
regent  of  Cadile,  till  the  arrival  of  his  grandfon.  This 
man,  whole  character  is  no  lefs  lingular  than  illudrious, 
who  united  the  abilities  of  a  great  datefman  with  the 
abjeCt  devotion  of  a  fuperditious  monk,  and  the  magni¬ 
ficence  of  a  prime  minider  with  the  feverity  of  a  mendi¬ 
cant,  maintained  order  and  tranquillity  in  Spain,  not- 
withdanding  the  difeontents  of  a  turbulent  and  high- 
fpirited  nobility.  When  they  difputed  his  right  to  the 
regency,  he  coolly  (hewed  them  the  tedament  of  Ferdi¬ 
nand,  and  the  ratification  of  that  deed  by  Charles }  but 
thefe  not  fatisfying  them,  and  argument  proving  inef¬ 
fectual,  he  led  them  infenfibly  towards  a  balcony,  whence 
they  had  a  view  of  a  large  body  of  troops  under  arms, 

and 


(c)  Abdoulrahman  III.  monarch  pf  Cordova,  furpaffed  all  his  predeceffors  in  fplendour,  riches,  and  expence  ; 
and  his  fubjeCts  vied  with  each  other  in  profufion  and  magnificence.  Some  idea  may  be  entertained  of  the  opulence 
and  grandeur  of  the  Moors  of  Cordova  in  the  loth  century,  by  perufing  the  following  enumeration  of  the  prefents 
made  to  Abdoulrahman  by  Abumelik  his  grand  vizir,  on  his  appointment  to  that  office.  We  are  told  that  the  mi- 
nifter  caufed  to  be  brought  before  the  throne,  and  laid  at  the  feet  of  his  mailer, 

400  lbs.  of  virgin  gold. 

Ingots  of  (liver  to  the  value  of  420,000  fequins. 

400  lbs.  of  lignum  aloes,  one  piece  weighing  140  lb. 

500  oz.  of  ambergris. 

300  oz.  of  camphor. 

30  pieces  of  gold  tiffue,  fo  rich  that  none  but  the  caliph  .could  wear  it. 

10  fuits  of  Khoraffan  fables. 

1 00  fuits  of  fur  of  a  lefs  valuable  fort. 

48  fets  of  gold  and  (ilk  long  trappings  for  horfes. 

4000  lbs.  of  (ilk. 

30  Perfian  carpets. 

800  iron  coats-of-mail  for  war  horfes. 

1000  (hields. 

100,000  arrows. 

15  led  horfes  of  Arabia,  as  richly  caparifoned  as  thofe  on  which  the  caliph  was  wont  to  ride. 

100  horfes  of  an  inferior  price. 

20  mules  with  all  their  accoutrements. 

40  young  men,  and  20  girls  of  exquifite  beauty,  and  mod  fumptuoufly  apparelled.  This  difplay  of  riches  Was 
accompanied  with  a  mod  flattering  poem,  compofed  by  the  minider  in  praife  of  his  fovereign,  who  in  return  for  his 
homage,  adigned  him  a  penfion  of  100,000  pieces  of  gold,  about  50,0001.  derling. 
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Spain,  and  a  formidable  train  of  artillery.  u  Behold  (faid  the 
^  v'  cardinal)  the  powers  which  I  have  received  from  his 
Catholic  majefty  :  by  thefe  I  govern  Caltile  }  and  will 
govern  it,  till  the  king,  your  mafler  and  mine,  (hall 
come  to  take  poiTdTion  of  his  kingdom.”  A  declara¬ 
tion  fo  bold  and  determined  filenced  all  oppofition  ;  and 
Ximenes  maintained  his  authority  till  the  arrival  of 
Sg  Charles  in  1517. 

DUgrace  The  young  king  was  received  with  univerfal  acclama- 
o^cfrdinal  l*ons  ’  ^Ut  ^imenes  ^oun<^  little  caufe  to  rejoice. 

Ximenes,  ^  was  Prized  with  a  violent  diforder,  fuppofed  to  be 
the  effeCt  of  poifon  ^  and  when  he  recovered,  Charles, 
prejudiced  again!!  him  by  the  Spanifh  grandees  and  his 
Flemifh  courtiers,  flighted  his  advice,  and  allowed  him 
every  day  to  fink  into  negleCt.  The  cardinal  did  not 
bear  this  treatment  with  his  ufual  fortitude  of  fpirit. 
He  expeCted  a  more  grateful  return  from  a  prince  to 
whom  he  delivered  a  kingdom  more  flourifhing  than  it 
had  been  in  any  former  age,  and  authority  more  exten- 
five  and  better  eftablifhed  than  the  mod  illuftrious  of  his 
anceftors  had  ever  poflefled.  Confcious  of  his  own  in¬ 
tegrity  and  merit,  he  could  not  therefore  refrain  from 
giving  vent,  at  times,  to  indignation  and  complaint. 
He  lamented  the  fate  of  his  country,  and  foretold  the 
calamities  to  which  it  would  be  expofed  from  the  info- 
lence,  the  rapacioufnefs,  and  the  ignorance  of  ftrangers. 
Butin  the  meantime  he  received  a  letter  from  the  king, 
difmifling  him  from  his  councils,  under  pretence  of  eafing 
his  age  of  that  burden  which  he  had  fo  long  and  fo  ably 
-fuftained.  This  letter  proved  fatal  to  the  minifter  }  for 
p0  he  expired  in  a  few  hours  after  reading  it. 

Maximilian  While  Charles  was  taking  polfeflion  of  the  throne  of 
attempts  to  Spain,  in  confequence  of  the  death  of  one  grandfather, 
fiedteefem8  anot^er  was  endeavouring  to  obtain  for  him  the  impe- 
peior.  "'rial  crown.  With  this  view  Maximilian  aflembled  a 
diet  at  Augfburg,  where  he  cultivated  the  favour  of  the 
eleCtors  by  many  aCts  of  beneficence,  in  order  to  engage 
them  to  choofe  that  young  prince  as  his  fucceflor.  But 
Maximilian  himfelf  never  having  been  crowned  by  the 
pope,  a  ceremony  deemed  effential  in  that  age,  as  well 
as  in  the  preceding,  he  was  confidered  only  as  king  of 
the  Romans,  or  emperor  eleCt  ;  and  no  example  occur¬ 
ring  in  hiflory  of  any  perfon  being  chofen  fucceflor  to  a 
king  of  the  Romans,  the  Germans,  always  tenacious  of 
their  forms,  obftinately  refufed  to  confer  upon  Charles  a 
dignity  for  which  their  conftitution  knew  no  name. 

But  though  Maximilian  could  not  prevail  upon  the 
German  electors  to  choofe  his  grandfon  of  Spain  king 
of  the  Romans,  he  had  difpofed  their  minds  in  favour 
of  that  prince  ;  and  other  circumflances,  on  the  death 
of  the  emperor,  confpired  to  the  exaltation  of  Charles. 
The  imperial  crown  had  fo  long  continued  in  the  Au- 
ftrian  line,  that  it  began  to  be  confidered  as  hereditary 
in  that  family  j  and  Germany,  torn  by  religious  dis¬ 
putes,  Rood  in  need  of  a  powerful  emperor,  not  only  to 
preferve  its  own  internal  tranquillity,  but  alfo  to  proteCt 
it  againft  the  victorious  arms  of  the  Turks,  who  under 
Selim  I.  threatened  the  liberties  of  Europe.  This  fierce 
and  rapid  conqueror  had  already  fubdued  the  Mame¬ 
lukes,  and  made  himfelf  mafler  of  Egypt  and  Syria. 
The  power  of  Charles  appeared  neceflary  to  oppofe 
that  of  Selim.  The  extenfive  dominions  of  the  houfe 
of  Auflria,  which  gave  him  an  intereft  in  the  preferva- 
tion  of  Germany ;  the  rich  fovereignty  of  the  Nether¬ 
lands  and  Franche  Compte }  the  entire  polfeflion  of  the 


great  and  warlike  kingdom  of  Spain,  together  with  that  Spain, 
of  Naples  and  Sicily,  all  united  to  hold  him  up  to  the  ^ 

firft  dignity  among  Chriflian  princes  5  and  the  new 
world  feemed  only  to  be  called  into  exiftence  that  its 
treafures  might  enable  him  to  defend  Chriftendom 
again!!  the  infidels.  Such  was  the  language  of  his  par¬ 
ti  fans.  i 

Francis  I.  however,  no  fooner  received  intelligence  of  Francis  F. 
the  death  of  Maximilian,  than  he  declared  himfelf  a  can- afyires  to 
didate  for  the  empire  ;  and  with  no  lefs  confidence  of the  lame 
luccefs  than  Charles.  He  trufted  to  his  fuperior  years  <llSnith 
and  experience  ^  his  great  reputation  in  arms ;  and  it 
was  farther  urged  in  his  favour,  that  the  impetuofity  of 
the  French  cavalry,  added  to  the  firmnefs  of  the  Ger¬ 
man  infantry,  would  prove  irrefiflible,  and  not  only  be 
fufficient,  under  a  warlike  emperor,  to  fet  limits  to  the 
ambition  of  Selim,  but  to  break  entirely  the  Ottoman 
power,  and  prevent  it  from  ever  becoming  dangerous 
again  to  Germany. 

Both  claims  were  plaufible.  The  dominions  of  Fran¬ 
cis  were  lefs  extenfive,  but  more  united  than  thofe  of 
Charles.  His  fubjeCts  were  numerous,  aCtive,  brave,  lo¬ 
vers  of  glory,  and  lovers  of  their  king.  Thefe  were 
ftrong  arguments  in  favour  of  his  power,  fo  neceflary  at 
this  junCture  :  but  he  had  no  natural  intereft  in  the  Ger¬ 
manic  body  5  and  the  electors,  hearing  fo  much  of  mili¬ 
tary  force  on  each  fide,  became  more  alarmed  for  their 
own  privileges  than  the  common  fafejy.  They  deter¬ 
mined  to  rejedt  both  candidates,  and  offered  the  impe¬ 
rial  crown  to  Frederic,  furnamed  the  Wife,  duke  of 
Saxony.  But  he,  undazzled  by  the  fplendour  of  an 
objeCt  courted  with  fo  much  eagernefs,  by  two  mighty 
monarch*,  rejeCted  it  with  a  magnanimity  no  lefs  lingu*- 
lar  than  great.  92 

“  In  times  of  tranquillity  (faid  Frederic),  we  wifii  for^Peecfl ,°f 
an  emperor  who  has  no  power  to  invade  our  liberties 
times  of  danger  demand  one  who  is  able  to  fecure  our  saxony  it* 
fafety.  The  Turkifh  armies,  led  by  a  warlike  and  vie- favour  of 
torious  monarch,  are  now  aflembling  :  they  are  ready  Charles, 
to  pour  in  upon  Germany  with  a  violence  unknown  in 
former  ages.  New  conjunctures  call  for  new  expedients. 

The  imperial  feeptre  mull  be  committed  to  fome  hand 
more  powerful  than  mine  or  that  of  any  other  German 
prince.  We  poflefs  neither  dominions,  nor  revenues, 
nor  authority,  which  enable  us  to.  encounter  fuch  a  for¬ 
midable  enemy.  Recourfe  mull  be  had,  in  this  exigen¬ 
cy,  to  one  of  the  rival  monarchs.  Each  of  them  can 
bring  into  the  field  forces  fufficient  for  our  defence.  But 
as  the  king  of  Spain  is  of  German  extraction,  as  lie  is  a 
member  and  prince  of  the  empire  by  the  territories  which, 
defeend  to  him  from  his  grandfather,  and  as  his  domi¬ 
nions  ftretch  along  that  frontier  which  lies  molt  expofed 
to  the  enemy,  his  claim,  in  my  opinion,  is  preferable  to 
that  of  a  flranger  to  our  language,  to  our  blood,  and  to  ^ 
our  country.”  Charles  was  elected  in  confequence  of  He  is  ele<ft- 
this  fpeech  in  the  year  1520.  ec*  m  confe- 

The  two  candidates  had  hitherto  conduced  their  ri- thisT  eech. 
valfhip  with  emulation,  but  without  enmity.  They  had  An. ^520. 
even  mingled  in  their  competition  many  expreffions  of 
friendfhip  and  regard.  Francis  in  particular  declared 
with  his  ufual  vivacity,  that  his  brother  Charles  and  he 
were  fairly  and  openly  fuitors  to  the  fame  miftrefs  : 

“  The  molt  afliduous  and  fortunate  (added  he)  will  win 
her  ;  and  the  other  mult  reft  contented.”  But  the  pre¬ 
ference  was  no  fooner  given  to  his  rival,  than  Francis 
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gan  to  negotiate  ;  and  as  Henry  VIII.  of  England  was  profufe  expence,  as  procured  it  the  name  of  the  Field  oj 
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difcovered  all  the  paflions  natural  to  difappointed  ambi- 
tion.  He  could  not  fupprefs  his  chagrin  and  indigna¬ 
tion  at  being  baulked  in  his  favourite  purfuit,  and  re- 
jefted,  in  the  face  of  all  Europe,  for  a  youth  yet  un¬ 
known  to  fame.  The  fpirit  of  Charles  refen  ted  fuch 
liatred  takes  contempt .  and  from  this  jealoufy,  as  much  as  from  op- 
place  be-  p0flt;on  0f  interefts,  arofe  that  emulation  between  thofe 
great  monarchs  which  involved  them  in  almoft 
perpetual  hoflilities,  and  kept  their  whole  age  in  con- 
dant  agitation. 

Charles  and  Francis  had  many  interfering  claims  in 
Italy ;  and  the  latter  thought  himfelf  bound  in  honour 
to  reflore  the  king  of  Navarre  to  his  dominions,  unjuftly 
feized  by  the  crown  of  Spain.  They  immediately  be- 
Both  court  gan  to  negotiate  ;  and  as  Hen  _  # 

the  triend-  the  third  prince  of  the  age  in  power  and  in  dignity,  his 
fliip  of  Hen-  frjend(hip  was  eagerly  courted  by  each  of  the  rivals. 
iL^and  He  was  the  natural  guardian  of  the  liberties  of  Europe. 

* 8  Senfible  of  the  confequence  which  his  fituation  gave 

him,  and  proud  of  his  pre-eminence,  Henry  knew  it  to 
be  his  interefl  to  keep  the  balance  even  between  the  con¬ 
tending  powers,  and  to  reflrain  both,  by  not  joining  en¬ 
tirely  with  either  \  but  he  was  feldom  able  to  reduce  his 
ideas  to  prafticee  Vanity  and  refentment  were  the  great 
fp rings  of  all  his  undertakings  ;  and  his  neighbours,  by 
touching  thefe,  found  an  eafy  way  to  draw  him  into  their 
meafures,  and  force  him  upon  many  rafh  and  inconfide- 
rate  enterpriles. 

All  the  impolitic  ffeps  in  Henry’s  government  mull 
not,  however,  be  imputed  to  himfelf;  many  of  them 
were  occafioned  by  the  ambition  and  avarice  of  his 
prime  minider  and  favourite  Cardinal  Wolfey.  This 
man,  who,  by  his  talents  and  accomplifliments,  had  rifen 
from  one  of  the  lowed  conditions  in  life  to  the  higheft 
employments  both  in  church  and  date,  enjoyed  a  greater 
degree  of  power  and  dignity  than  any  Englifh  fubjeft 
ever  poffeffed,  and  governed  the  haughty,  prefumptu- 
ous,  and  untraftable  fpirit  of  Henry,  with  abfolute  au¬ 
thority.  Francis  was  equally  well  acquainted  with  the 
charafter  of  Henry  and  of  his  minider.  He  had  fuc- 
cefsfully  Battered  Wolfey ’s  pride,  by  honouring  him  with 
particular  marks  of  his  confidence,  and  bedowing  upon 
him  the  appellations  of  Father,  Tutor ,  and  Governor ; 
and  he  had  obtained  the  reditution  of  Tournay,  by  ad¬ 
ding  a  penfion  to  thofe  refpeftful  titles.  He  now  fo- 
licited  an  interview  with  the  king  of  England  near  Ca¬ 
lais  ;  in  hopes  of  being  able,  by  familiar  convention,  to 
attach  him  to  his  frienddrip  and  intered,  while  he  gra¬ 
tified  the  cardinal’s  vanity,  by  affording  him  an  oppor- 
F ranch  and  tunity  of  difplaying  his  magnificence  in  the  prefence  of 


and  Charles,  during  his  fliort  day,  had  the  addrefs  not  a 

only  to  give  Henry  favourable  impredions  of  his  cha-  '  v 
rafter  and  intentions,  but  to  detach  Wolfey  entirely 
from  the  intered  of  Francis.  The  tiara  had  attrafted 
the  eye  of  that  ambitious  prelate  ;  and  as  the  emperor 
knew  that  the  papacy  was  the  foie  point  of  elevation, 
beyond  his  prefent  greatnefs,  at  which  he  could  afpire, 
he  made  him  an  offer  of  his  interefl  on  the  fird  va- 

cancy.  98 

The  day  of  Charles’s  departure,  Henry  went  over  to 

Calais  with  his  whole  court,  in  order  to  meet  Francis.  Fiance. 
Their  interview  was  in  an  open  plain  between  Guifnes 
and  Ardres ;  where  the  two  kings  and  their  attendants 
difplayed  their  magnificence  with  fuch  emulation  and 
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two  courts,  and  of  difeovering  to  the  two  nations  his  in¬ 
fluence  over  their  monarchs.  Charles  dreaded  the  ef- 
fefts  of  this  projefted  interview  between  two  gallant 
princes,  whofe  hearts  were  no  lefs  fufceptible  of  friend- 
iliip  than  their  manners  were  of  infpiring  it.  finding 
it  impoflible,  however,  to  prevent  a  vifit,  in  which  the, 
vanity  of  all  parties  was  fo  much  concerned,  he  endea¬ 
voured  to  defeat  its  purpofe,  and  to  pre-occupy  the  fa¬ 
vour  of  the  Englifh  monarch,  and  of  his  minider,  by 
an  aft  of  complaifance  dill  more  flattering  and  more  un¬ 
common.  Relying  wholly  upon  Henry’s  generofity  for 
his  fafety,  he  landed  at  Dover,  in  his  way  from  Spain 
1  to  the  Low  Countries.  The  king  of  England,  who 
was  on  his  way  to  France,  charmed  with  fuch  an  in¬ 
dance  of  confidence,  haflened  to  receive  his  royal  guefl  j 


the  Cloth  of  Gold .  Here  Henry  erefted  a  fpacious 
houfe  of  wood  and  canvas,  framed  in  London,  on 
which,  under  the  figure  of  an  Englifli  archer,  was  the 
following  motto,  “  ffe  prevails  whom  I  favour  al¬ 
luding  to  his  own  political  fituation,  as  holding  in  his 
hands  the  balance  of  power  among  the  potentates  of  Eu¬ 
rope.  Feats  of  chivalry  however,  parties  of  gallantry, 
and  fuch  exercifes  as  were  in  that  age  reckoned  manly  or 
elegant,  rather  than  ferious  bufinefs,  occupied  the  two 
courts  during  the  time  that  they  continued  together, 
which  was  18  days. 

After  taking  leave  of  thisfeene  of  diflipation,  the  king 
of  England  paid  a  vifit  to  the  emperor  and  Margaret  of 
Savoy  at  Gravelines,  and  engaged  them  to  go  along  with 
him  to  Calais  ;  where  the  artful  and  politic  Charles  com¬ 
pleted  the  impreflion  which  he  had  begun  to  make  on 
Henry  and  his  favourite,  and  effaced  all  the  friendfliip  to 
which  the  frank  and  generous  nature  of  Francis  had  gi¬ 
ven  birth.  He  renewed  his  affurances  of  aflifling  Wol¬ 
fey  in  obtaining  the  papacy  ;  and  he  put  him  in  prefent 
poffeflion  of  the  revenues  belonging  to  the  fees  of  Bada- 
joz  and  Palencia  in  Spain.  He  flattered  Henry’s  pride, 
by  convincing  him  of  his  own  importance,  and  of  the 
judnefs  of  the  motto  which  he  had  chofen  ;  offering  to 
fubmit  to  his  foie  arbitration  any  difference  that  might 
arife  between  him  and  Francis.  99 

This  important  point  being  fecured,  Charles  repaired  Charles  in¬ 
to  Aix-la-Chapelle,  where  he  was  folemnly  invefted  with  ^ 
the  crown  and  feeptre  of  Charlemagne,  in  prefence  of  a ^ 
more  fplendid  and  numerous  affembly  than  had  appear-  at  Aix-la- 
ed  on  any  former  inauguration.  About  the  fame  time  Chap-elle. 
Solyman  the  Magnificent,  one  of  the  mod  accomplifhed, 
enterprifing,  and  viftorious  of  the  Turkifli  princes,  and 
a  condant  and  formidable  rival  to  the  emperor,  afeended 
the  Ottoman  throne. 

The  fird  aft  of  Charles’s  adminidration  was  to  ap¬ 
point  a  diet  of  the  empire,  to  be  held  at  Worms,  in  or¬ 
der  to  concert  with  the  princes  proper  meafures  for 
checking  the  progrefs  of  “  thofe  new  and  dangerous 
opinions  which  threatened  to  diflurb  the  peace  of  Ger¬ 
many,  and  to  overturn  the  religion  of  their  anceflors.” 

The  opinions  propagated  by  Luther  and  his  followers 
were  here  meant.  But  all  his  efforts  for  that  purpofe 
were  inefficient,  as  is  related  under  the  articles  Luther 
and  Reformation.  #  .  ioe. 

In  1521,  the  Spaniards,  diffatisfied  with  the  depar-Warbe- 
ture  of  their  fovereign,  whofe  eleftion  to  the  empire  twe^s  . 
they  forefaw  would  interfere  with  the  adminidration  of  Charles.  ^ 
his  own  kingdom,  and  incenfed  at  the  avarice  of  the  An. 
Flemings,  to  whom  the  direftion  of  public  affairs  had 
3  S  2  been 
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Spain,  been  committed  dnce  the  death  of  Cardinal  Ximcnes,  fe- 
'—y—s  veral  grandees,  In  order  to  (hake  off  this  oppreffion,  en¬ 
tered  into  an  affociation,  to  which  they  gave  the  name 
of  the  SanBa  Ju?jcla  ;  and  the  fword  was  appealed  to 
as  the  means  of  redrefs.  This  feemed  to  Francis  a  fa¬ 
vourable  juncture  for  reinflating  the  family  of  John 
d’Albert  in  the  kingdom  of  Navarre.  Charles  was  at 
a  diftance  from  that  part  of  his  dominions,  and  the 
troops  ufually  Rationed  there  had  been  called  away  to 
quell  the  commotions  in  Spain.  A  French  army,  under 
Andrew  de  Foix,  fpeedily  conquered  Navarre  )  but  that 
young  and  inexperienced  nobleman,  puffed  on  by  mili¬ 
tary  ardour,  ventured  to  enter  Callile.  The  Spaniards, 
though  divided  among  themfelves,  united  againil  a  foreign 
enemy,  routed  his  forces,  took  him  prifoner,  and  recover¬ 
ed  Navarre  in  a  fforter  time  than  he  had  fpent  in  fubdu- 
ing  it. 

Hoftilities  thus  begun  in  one  quarter,  between  the  ri¬ 
val  monarchs,  foon  fpread  to  another.  The  king  of 
France  encouraged  the  duke  of  Bouillon  to  make  war 
againfl  the  emperor,  and  to  invade  Luxembourg.  Charles, 
after  humbling  the  duke,  attempted  to  enter  France  ; 
but  was  repelled  and  worded  before  Mezieres  by  the  fa¬ 
mous  Chevalier  Bayard,  diftinguiffed  among  his  cotem¬ 
poraries  by  the  appellation  of  The  Knight  without  fear 
and  without  reproach  ;  and  who  united  the  talents  of  a 
great  general  to  the  punctilious  honour  and  romantic 
gallantry  of  the  heroes  of  chivalry.  Francis  broke  into 
the  Low  Countries,  where,  by  an  excefs  of  caution,  an 
error  not  natural  to  him,  he  loft  an  opportunity  of  cut¬ 
ting  off  the  whole  imperial  army  5  and,  what  was  of  Hill 
more  confequence,  he  difgufted  the  conftable  Bourbon, 
by  giving  the  command  of  the  van  to  the  duke  of  Alen- 
^on. 

During  thefe  operations  in  the  field,  an  unfuccefsful 
congrefs  was  held  at  Calais,  under  the  mediation  of 
Henry  VIII.  It  ferved  only  to  exafperate  the  parties 
which  it  was  intended  to  reconcile.  A  league  was 
foon  after  concluded,  by  the  intrigues  of  Wolfey,  be¬ 
tween  the  pope,  Henry,  and  Charles,  againft  France. 
Leo  had  already  entered  into  a  feparate  league  with  the 
emperor,  and  the  French  were  fail  lofing  ground  in 
Italy. 

The  infolence  and  exaflions  of  Mareffal  de  Lautrec, 
governor  of  Milan,  had  totally  alienated  the  affeflions 
of  the  Milanefe  from  France.  They  refolved  to  expel 
the  troops  of  that  nation,  and  put  themfelves  under  the 
government  of  Francis  Sforza,  brother  to  Maximilian 
their  late  duke.  In  this  refolution,  they  were  encoura¬ 
ged  by  the  pope,  who  excommunicated  Lautrec,  and 
Rapid  con.  to°k  ^nto  Pay  a  confiderable  body  of  Swrifs.  The 
quefts  of  papal  army,  commanded  by  Profper  Colonna,  an  expe- 
Cliarles.  rienced  general,  wras  jbined  by  fupplies  from  Germany 
and  Naples  ;  while  Lautrec,  negleCted  by  his  court,  and 
deferted  by  the  Swifs  in  its  pay,  was  unable  to  make 
head  againft  the  enemy.  The  city  of  Milan  wras  be¬ 
trayed  by  the  inhabitants  to  the  confederates  *,  Parma 
and  Placentia  w?ere  united  to  the  ecclefiaftical  ftate  5  and 
of  their  conquefts  in  Lombardy,  only  the  town  of  Cre¬ 
mona,  the  caftle  of  Milan,  and  a  few  inconfiderable 
forts,  remained  in  the  hands  of  the  French. 

Leo  X.  received  the  accounts  of  this  rapid  fuccefs 
with  fuch  tranfports  of  joy,  as  are  faid  to  have  brought 
on  a  fever,  which  occafioned  his  death.  The  fpirit  of 
the  confederacy  was  broken,  and  its  operations  fufpend- 


ed  by  this  accident.  The  Swifs  were  recalled  j  fome  Spain, 
other  mercenaries  diffanded  for  want  of  pay  j  and  only  ^ 

the  Spaniards,  and  a  few  Germans  in  the  emperor’s  fer- 
vice,  remained  to  defend  the  duchy  of  Milan.  But 
Lautrec,  who  with  the  remnant  of  his  army  had  taken 
(belter  in  the  Venetian  territories,  deftitute  both  of  men 
and  money,  wTas  unable  to  improve  this  favourable  op¬ 
portunity  as  he  wdffed.  All  his  efforts  were  rendered 
ineffedual  by  the  vigilance  and  ability  of  Colonna  and 
his  affociates. 

Meantime  much  difeord  prevailed  in  the  conclave. 

Wolfey *s  name,  notwithftanding  all  the  emperor’s  mag¬ 
nificent  promifes,  wras  fcarcely  mentioned  there.  Julio 
de  Medici,  Leo’s  nephew,  thought  himfelf  Cure  of  the 
eleClion  }  wffen,  by  an  unexpected  turn  of  fortune, 

Cardinal  Adrian  of  Utrecht,  Charles’s  preceptor,  who 
at  that  time  governed  Spain  in  the  emperor’s  name, 
wTas  unanimoufty  railed  to  the  papacy,  to  the  aftonifh- 
ment  of  all  Europe  and  the  great  difguft  of  the  Ita¬ 
lians.  ^  #  102 

Francis,  roufed  by  the  rifing  confequence  of  his  rival,  Francis  in- 
rcfolved  to  exert  himlelf  with  frelh  vigour,  in  order  to  vades  Itaiy, 
wreft  from  him  his  late  conquefts  in  Lombardy.  Lau¬ 
trec  received  a  fupply  of  money,  and  a  reinforcement  of 
10,000  Swifs.  With  this  reinforcement  he  wras  enabled 
once  more  to  aCt  offenfively,  and  even  to  advance  within 
a  few'  miles  of  the  city  ot  Milan ;  when  money  again 
failing  him,  and  the  SwTifs  growing  mutinous,  he  was 
obliged  to  attack  the  imperialifts  in  their  camp  at  Bi- 
cocca,  where  he  wras  repulfed  with  great  (laughter,  hav¬ 
ing  loft  his  braved  officers  and  belt  troops.  Such  of 
the  Swifs  as  furvived  fet  out  immediately  for  their  own 
country  ;  and  Lautrec,  defpairing  of  being  able  to  keep 
the  field,  retired  into  France.  Genoa,  which  dill  re¬ 
mained  fubjcCt  to  Francis,  and  made  it  eafy  to  execute 
any  fcheme  for  the  recovery  of  Milan,  was  foon  after 
taken  by  Colonna  :  the  authority  of  the  emperor  ar  d 
his  faCtion  was  everywhere  eftabliftied  in  Italy.  The 
citadel  of  Cremona  was  the  foie  fort  refs  which  remained 
in  the  hands  of  the  French. 

The  affliction  of  Francis  for  fuch  a  fucceffion  of  mif- 
fortunes  was  augmented  by  the  unexpected  arrival  of  an 
Englifli  herald,  wffio  in  the  name  of  his  fovereign  de¬ 
clared  wTar  againft  France.  The  courage  of  this  excel¬ 
lent  prince,  however,  did  not  forlake  him  5  though  his 
treafury  was  exhaufled  by  expenfive  pleafures,  no  lefs 
than  by  hoftile  enterprifes,  he  affembled  a  confiderable 
army,  and  put  his  kingdom  in  a  pofture  of  defence  for 
redding  this  newr  enemy,  without  abandoning  any  of 
the  fchemes  which  he  was  forming  againft  the  empe¬ 
ror.  He  was  furprifed,  but  not  alarmed,  at  fuch  a  de¬ 
nunciation.  JC^ 

Meanwhile  Charles,  willing  to  drawr  as  much  advan-  Charles  vi- 
tage  as  poffible  from  fo  powerful  an  ally,  paid  a  fecond  fits  England 
vidt  to  the  court  of  England  in  his  way  to  Spain, a  Fcond 
where  his  prefence  wras  become  neceffary.  His  fuccefs  ‘me* 
exceeded  his  mod  fanguine  expectations.  He  not  only 
gained  the  entire  friendfliip  of  Henry,  wffio  publicly  ra¬ 
tified  the  treaty  of  Bruges  j  but  difarmed  the  refentment 
of  Wolfey,  by  affuring  him  of  the  papacy  on  Adrian’s 
death  5  an  event  feemingly  not  diftant,  by  reafon  of  his 
age  and  infirmities.  In  confequence  of  thefe  negocia- 
tions  an  Englifli  army  invaded  France,  under  the  com¬ 
mand  of  the  earl  of  Surrey  \  who,  at  the  end  of  the 
campaign,  was  obliged  to  retire,  with  his  forces  greatly 

reduced, 
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Spain,  reduced,  without  being  able  to  make  himfe If  mafter  of 

- - v - '  one  place  within  the  French  frontier.  Charles  was  more 

fortunate  in  Spain  :  he  foon  quelled  the  tumults  which 
had  there  arifen  in  his  abfence. 

While  the  Chriflian  princes  were  thus  wafting  each 
other’s  ftrength,  Solyman  the  Magnificent  entered  Hun¬ 
gary,  and  made  himfelf  mafter  of  Belgrade,  reckoned 
the  chief  barrier  of  that  kingdom  againft  the  lurkilh 
power.  Encouraged  by  this  fuccefs,  he  turned  his 
victorious  arms  againft  the  ifland  of  Rhodes,  at  that 
time  the  feat  of  the  knights  of  St  John  of  Jerusalem  ; 
RhoTelta-  and  though  every  prince  in  that  age  acknowledged 
ken  by  So-  Rhodes  to  be  the  great  bulwark  of  Chnftendom  in  the 
lyman.  eaft  fo  violent  was  their  animofity  againft  each  other, 
that  they  fuffered  Solyman  without  difturbance  to  carry 
on  his  operations  againft  that  city  and  ifland.  Lille 
Adam,  the  grandmafter,  made  a  gallant  defence  j  but, 
after  incredible  efforts  of  courage,  patience,  and  military 
conduCt,  during  a  fiege  of  fix  months,  he  was  obliged  to 
furrender  the  place,  having  obtained  an  honourable  ca¬ 
pitulation  from  the  fultan,  who  admired  and  refpeded 
his  heroic  qualities  (fee  Rhodes  and  Malta).  Charles 
and  Francis  were  equally  alliamed  of  having  occafioned 
liich  a  lofs  to  Chriftendom  by  their  contefts ;  and  the 
emperor,  by  way  of  reparation,  granted  to  the  knights 
of  St  John  the  fmall  ifland  of  Malta,  where  they  fixed 
their  refidence,  and  continued  long  to  retain  their  an¬ 
cient  fpirit,  though  much  diminifhed  in  power  and  fplen- 

dour.  ,  , 

Adrian  VI.  though  the  creature  of  the  emperor,  and 
devoted  to  his  intereft,  endeavoured  to  affume  the  im¬ 
partiality  which  became  the  common  father  of  Chriften¬ 
dom,  and  laboured  to  reconcile  the  contending  princes, 
that  they  might  unite  in  a  league  againft  Solyman, 
whofe  conqueft  of  Rhodes  rendered  him  more  formida¬ 
ble  than  ever  to  Europe.  The  Italian  ftates  were  no 
lefs  defirous  of  oeace  than  the  pope:  and  fo  much  re¬ 
gard  was  paid  by  the  hoftile  powers  to  the  exhortations 
of  his  holinefs,  and  to  a  bull  which  he  iffued,  requiring 
all  Chriftian  princes  to  confent  to  a  truce  for  three 
years,  that  the  imperial,  the  French,  and  the  Engliih 
ambaffadors  at  Rome,  were  empowered  to  treat  of  that 
matter  ;  but  while  they  wafted  their  time  in  fruitlels  ne- 
gociations,  their  mailers  were  continuing  their  prepara¬ 
tions  for  war  j  and  other  negociations  foon  took  place. 
\  owerfulThc  confederacy  againft  France  became  more  formida- 

ron?fTeracy  ble  than  ever.  . ,  ,,  ,, 

againlt  The  Venetians,  who  had  hitherto  adhered  to  the 

Francis.  French  intereft,  formed  engagements  with  the  emperor 
for  fecuring  Francis  Sforza  in  the  poffeflion  of  the 
duchy  of  Milan  5  and  the  pope,  from  a  perfuafion  that 
the  ambition  of  the  French  monarch  was  the  only  ob- 
ft^Sle  to  peace,  acceded  to  the  fame  alliance,  lhe 
Florentines,  the  dukes  of  Ferrara  and  Mantua,  and  all 
the  Italian  powers,  followed  this  example.  Francis  was 
left  without  a  fingle  ally,  to  refift  the  efforts  of  a  mul¬ 
titude  of  enemies,  whofe  arnves  everywhere  threatened, 
and  whofe  territories  encomnnffcd  his  dominions.  The 
emperor  in  perfon  menaced  France  with  an  invafion  on 
the  lids  of  Guienne  ;  the  forces  of  England  and  the  Ne¬ 
therlands  hovered  over  Picardy,  and  a  numerous  body 
of  Germans  was  preparing  to  ravage  Burgundv. 

The  dread  of  fo  many  and  fuch  powerful  adverfaries, 
it  rvas  thought,  would  have  obliged  Francis  to  keep 
wholly  on  the  defenfive,  or  at  lead  have  prevented  him 


Spain. 
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from  entertaining  any  thoughts  of  marching  into  Italy.  v 
But  before  his  enemies  were  able  to  ftrike  a  "low, 

Francis  had  affembled  a  great  army,  with  which  he  ho¬ 
ped  to  difconcert  all  the  emperor’s  fchemes,  by  march- 
ing  it  in  perfon  into  Italy  :  and  this  bold  meafure  the  Francis 
more  formidable  becaufe  unexpeffed,  could  fcarcely  ^ve  mashes  to- 
failed  of  the  defired  effeft,  had  it  been  immediately  car-  warts  tj, 
tied  into  execution.  But  the  difcovery  of  a  domeftic  Re(l  t0  re_ 
confpiracy,  which  threatened  the  dertruttion  of  histUrnbya 
kingdom,  obliged  Francis  to  flop  ftiort  at  Lyons.  domeft.c 

Charles  duke  of  Bourbon,  lord  high  conftable  ofconfpnacy. 
France  was  a  prince  of  the  moft  Ihining  merit  :  his 
great  talents  equally  fitted  him  for  the  council  or  the 
field,  while  his  eminent  fervices  to  the  crown  lntitled 
him  to  its  firft  favour.  But  unhappily  I-ouifa  duchefs 
of  Angouleme,  the  king’s  mother  had^contrafted  a 
violent  averfion  againft  the  houfe  of  Bourbon,  and  had 
taught  her  fon,  over  whom  (lie  had  acquired  an  ablolute 
afcendant,  to  view  all  the  conftable’s  aftions  with  a  jea¬ 
lous  eye  After  repeated  affronts  he  retired  hom  court, 
and  began  to  liften  to  the  advances  of  the  emperor’s 
minifters.  Meantime  the  duchefs  of  Bourbon  died  jand 
as  the  conftable  was  no  lefs  amiable  than  accomplilhed, 
the  duchefs  of  Angouleme,  ftill  fufceptible  of  the  tender 
paflions,  formed  the  fcheme  of  marrying  him.  But 
Bourbon,  who  might  have  expefted  every  thing  to 
which  an  ambitious  mind  can  afpire,  from  the  doaung 
fondnefs  of  a  woman  who  governed  her  fon  and  the 
kingdom,  incapable  of  imitating  Louifa  in  her  fudden 
transition  from  bate  to  love,  or  of  meanly  counterfeit¬ 
ing  a  paflion  for  one  who  had  fo  long  purfued  him  with 
unprovoked  malice,  reje£ted  the  match  with  diLlain,  and 
turned  the  propofal  into  ridicule.  At  once  defpifed  and 
in  fill  ted  by  the  man  whom  love  only  could  have  made 
her  ceafe  to  perfecute,  Louifa  was  filled  with  all  the 
rage  of  difappointed  woman  ;  the  refolved  to  ruin,  lince 
fhe  could  not  marry,  Bourbon.  _  For  this  purpofe  fhe 
commenced  an  iniquitous  fuit  againft  him  ;  and  by  the 
chicanery  of  Chancellor  du  Prat,  the  conftable  was  (trip¬ 
ped  of  his  whole  family-eftate.  Driven  to  defpair  by 
fo  many  injuries,  he  entered  into  a  fecret  correfpond- 
ence  with  the  emperor  and  the  king  ol  England  j  and 
he  propofed,  as  foon  as  Francis  fliould  have  croffcd  the 
Alps,  to  raife  an  infurreition  among  his  numerous  val- 
fals,  and  introduce  foreign  enemies  into  the  heart  ot 

France.  .  r  .  .  r  . 

Happilv  Francis  got  intimation  of  this  conipiracy 
before  he  left  the  kingdom  •,  but  not  being  fufficiently 
convinced  of  the  conftable’s  guilt,  he  fuffered  fo  danger¬ 
ous  a  foe  to  efcape  ;  and  Bourbon  entering  into  the  em¬ 
peror’s  fervice,  employed  all  the  force  of  his  enterprifing 
genius,  and  his  great  talents  for  war,  to  the  prejudice  of 
bis  prince  and  his  native  country. 

In  confequence  of  the  difcovery  of  this  plot,  and  the 
efcape  of  the  powerful  confpirator,  Francis  relinquilhed  - 
his  intention  of  leading  his  army  in  perfon  into  Italy. 

He  was  ignorant  how  far  the  in'eftion  had  fpread  among 
his  fubiefts,  and  afraid  that  bis  abfence  might  encourage 
them  to  make  fome  defperate  attempt  in  favour  of  a  man  Io; 
fo  much  beloved.  He  did  not,  however  abandon  his  K  Frenclr 
defign  on  the  Milanefe,  but  fent  forward  an  army  of^>‘*‘terS 
30,000  men,  under  the  command  of  Admiral  Bonnivet. 

Colonna,  who  was  entruded  with  the  defence  of  that 
duchy  was  in  no  condition  to  refift  Gch  a  force  5  and 
the  city  of  Milan,  on  which  the  whole  territory  de. 
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,  Pcnds>  ™uft  have  fallen  into  the  hands  of  the  French, 
had  not  Bonnivet,  who  poffeffed  none  of  the  talents  of 
a  general,  wafted  his  time  in  frivolous  enterprifes,  till 
the  inhabitants  recovered  from  their  confternation.  The 
imperial  army  was  reinforced.  Colonna  died  ;  and 
Lannoy,  viceroy  of  Naples,  fucceeded  him  in  the  com¬ 
mand;  but  the  chief  diredlion  of  military  operations 
was  committed  to  Bourbon  and  the  marquis  de  Pefcara, 
the  greateft  generals  of  their  age.  Bonnivet,  deftitute 
of  troops  to  oppofe  this  new  army,  and  ftill  more  of  the 
talents  which  could  render  him  a  match  for  its  leaders, 
after  various  movements  and  encounters,  was  reduced 
to  the  neceftity  of  attempting  a  retreat  into  France. 
He  was  followed  by  the  imperial  generals,  and  routed 

at  BlaSraira>  where  the  famous  Chevalier  Bayard  was 
iBiagraiia.  kjlled. 

The  emperor  and  his  allies  were  lefs  fuccefsful  in 
their  attempts  upon  France.  They  were  baffled  in 
every  quarter  :  and  Francis,  though  ftripped  of  his 
Italian  dominions,  might  ftill  have  enjoyed  in  fafety 
the  glory  of  having  defended  his  native  kingdom  againft 
one  half  of  Europe,  and  have  bid  defiance  to  all  his  ene¬ 
mies  ;  but  undemanding  that  the  king  of  England,  dif- 
109  couraged  by  his  former  fruitlefs  enterprifes,  and  difguft- 
Francisde-  ed  with  the  emperor,  was  making  no  preparations  for 
to’enter*  attempt  on  Picarcty,  Ms  ancient  ardour  feized  him 

Italy  in  per-  or  con<lue^  °f  Milan,  and  he  determined,  notwith- 
ft#n.  Handing  the  advanced  feafon,  to  march  into  Italy. 

The  French  army  no  fooner  appeared  in  Piedmont, 
than  the  whole  Milanefe  was  thrown  into  confternation. 
The  capital  opened  its  gates.  The  forces  of  the  empe¬ 
ror  and  Sforza  retired  to  Lodi  :  and  had  Francis  been 
fo  fortunate  as  to  purfue  them,  they  muft  have  abandon¬ 
ed  that  poll,  and  been  totally  difperfed  ;  but  his  evil 
genius  led  him  to  befiege  Pavia,  a  town  of  confider- 
able  ftrength,  well  garrifoned,  and  defended  by  An¬ 
no  tonio  de  Leyva,  one  of  the  braveft  officers  in  the  Spa- 
ls  defeated  nilh  fervice ;  before  which  place  he  was  defeated  and 
and  taken  taken  prifoner  on  the  twenty-fourth  day  of  February 
*524- 

The  captivity  of  Francis  filled  all  Europe  with  alarm. 
Almoft  the  whole  French  army  was  cut  off  5  Milan  was 
immediately  abandoned',  and  in  a  few  weeks  not  a 
Frenchman  was  left  in  Italy.  The  power  of  the  em¬ 
peror,  and  ftill  more  his  ambition,  became  an  objeff  of 
univerfal  terror  ;  and  refolutions  were  everywhere  taken 
to  fet  bounds  to  it.  Meanwhile  Francis,  deeply  im- 
preffed  with  a  fenfe  of  his  misfortune,  wrote  to  his  mo¬ 
ther  Louifa,  whom  he  had  left  regent  of  the  kingdom, 
the  following  fflort  but  expreffive  letter  ;  “  All,  Madam, 
in  ,  *s  l°ft  hut  honour.’’  The  fame  courier  that  carried  this 
Hypocnti-  letter,  carried  alfo  difpatches  to  Charles ;  who  received 
^f  Charles.  riCU?  °/  the  fignal  and  unexpe6!ed  fuccefs  which  had 
crowmed  his  arms  with  the  moft  hypocritical  moderation. 
He  would  not  fuffer  any  public  rejoicings  to  be  made  on 
account  of  it ;  and  faid,  he  only  valued  it,  as  it  wrould 
prove  the  occafion  of  reftoring  peace  to  Chiiftendom. 
Louifa,  however,  did  not  truft  to  thole  appearances }  if 
Ihe  could  not  preferve  what  was  yet  left,  ffle  determined 
at  leaft  that  nothing  fliould  be  loft  through  her  negli¬ 
gence  or  w'eaknefs.  Inftead  of  giving  herfelf  up  to 
iuch  lamentations  as  wrere  natural  to  a  woman  fo  re¬ 
markable  for  maternal  tendernefs,  ffle  difeovered  all 
the  forefigffl,  and  exerted  all  the  aaivity,  of  a  confum- 
znate  politician.  She  took  every  poffible  meafure  for 
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putting  the  kingdom  in  a  pofture  of  defence,  while  (he  Spain, 
employed  all  her  addrefs  to  appeafe  the  refentment v  v~— 
and  to  gain  the  friendfflip  of  England  ;  and  a  ray  of 

c^!v0  ^rom  ^at  quarter  foon  broke  in  upon  the  French 
affairs. 

1  hough  Henry  VIII.  had  not  entered  into  the  war 
againft  I1  ranee  from  any  concerted  political  views,  he 
had  always  retained  fome  imperfect  idea  of  that  balance 
of  power  which  it^  was  neceffiny  to  maintain  between 
Charles  and  Francis  }  and  the  prefervation  of  which  he 
boafted  to  be  his  peculiar  office.  By  his  alliance  with 
the  emperor,  he  hoped  to  recover  fome  part  of  thofe 
territories  on  the  continent  which  had  belonged  to  his 
anceftors  j  and  therefore  willingly  contributed  to  give 
him  the  afcendcncy  above  his  rival  j  but  having  never 
dreamt  of  any  event  fo  decifive  and  fatal  as  the  victory  ' 
at  Pavia,  which  feemed  not  only  to  have  broken,  but  to 
have  annihilated  the  power  of  Francis,  he  now  became 
fenfible  of  his  own  danger,  as  well  as  that  of  all  Europe, 
from  the  lofs  of  a  proper  counterpoife  to  the  power  of  rr2 
Charles.  Inftead  of  taking  advantage  of  the  diftreffed  France  af. 
condition  of  France,  Henry  therefore  determined  to  lifted  by 
affift  her  in  her  prefent  calamities.  Some  difgufts  alfo  HenryVII*v 
had  taken  place  between  him  and  Charles,  and  ftill  more 
between  Charles  and  Wolfey.  The  elevation  of  the 
cardinal  of  Medici  to  St  Peter’s  chair,  on  the  death  of 
Adrian,  under  the  name  of  Clement  VII.  had  made  the 
Engliffi  minifter  fenfible  of  the  infincerity  of  the  empe¬ 
ror  s  promifes,  while  it  extinguiffied  all  his  hopes  of  the 
papacy  ;  and  he  refolved  on  revenge.  Charles,  too, 
had  fo  ill  fupported  the  appearance  of  moderation  which 
he  affumed,  when  firft  informed  of  his  good  fortune, 
that  he  had  already  changed  his  ufual  ftyle  to  Henry  • 
and  inftead  of  writing  to  him  with  his  own  hand,  and 
fubferibing  himfelf  “  your  affe&ionate  fon  and  coufin,” 
he  diftated  his  letters  to  a  fecretary,  and  fimply  fub- 
feribed  himfelf  “  Charles.”  Influenced  by  all  thefe 
motives,  together  with  the  glory  of  raifing  a  fallen  ene¬ 
my,  Henry  liftened  to  the  flattering  fubmiffions  of  Loui¬ 
fa  ;  entered  into  a  defenfive  alliance  with  her  as  regent 
of  France,  and  Engaged  to  ufe  his  beft  offices  in  order 
to  procure  the  deliverance  of  her  fon  from  a  ftate  of 
captivity. 

Meanwhile  Francis  was  rigoroufty  confined  ;  and  fe-  Francis  fe- 
vere  conditions  being  propofed  to  him  as  the  price  0fverel7ufeft 
his  liberty,  he  drew  his  dagger,  and,  pointing  it  at  his  by  his  con~ 
breaft,  cried,  “  ’Twere  better  that  a  king  fliould  die^*™’ 
thus  !”  His  hand  was  withheld  :  and  flattering  him¬ 
felf,  when  he  grew  cool,  that  fuch  propofitions  could 
not  come  diredly  from  Charles,  he  defired  that  he 
might  be  removed  to  Spain,  where  the  emperor  then 
refided.  His  requeft  was  complied  with  ;  but  he  lan- 
guiffled  long  before  he  obtained  a  fight  of  his  conque¬ 
ror.  At  laft  he  was  favoured  with  a  vifit ;  and  the  em¬ 
peror  dreading  a  general  combination  againft  him,  or 
that  Francis,  as  he  threatened,  might,  in  the  obftinacy 
of  his  heart,  refign  his  crown  to  the  dauphin,  agreed  to 
abate  fomevvhat  of  his  former  demands.  A  treaty  was 
accordingly  concluded  at  Madrid  j  in  confequence  of 
which  Francis  obtained  his  liberty.  The  chief  article 
in  this  treaty  was,  that  Burgundy  fliould  be  reftored  to 
Charles  as  the  rightful  inheritance  of  his  anceftors,  and  114 
that  Francis’s  two  eldeft  fons  fliould  be  immediately  de-Isat  laft 
livered  up  as  hoftages  for  the  performance  of  the  con- ,eleared* 
ditions  ftipulatcd.  The  exchange  of  the  captive  mo¬ 
narch 
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narcli  for  his  children  was  made  on  the  borders  between 
France  and  Spain.  The  moment  that  Francis  entered 
his  own  dominions,  he  mounted  a  Tuikifh  horfe,  and 
putting  it  to  its  fpeed,  waved  his  hand,  and  cried  aloud 
feveral  times,  “  I  am  yet  a  king  !  I  am  yet  a  king.” 
Francis  never  meant  to  execute  the  treaty  of  Ma- 
execute  the  drid  :  he  had  even  left  a  proteft  in  the  hands  of  nota- 
conditions 
of  his  re- 
kafe. 
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ries  before  he  figned  it,  that  his  confent  (liould  be  con- 
iidered  as  an  involuntary  deed,  and  be  deemed  null  and 
void.  Accordingly,  as  foon  as  he  arrived  in  France, 
he  affembled  the  dates  of  Burgundy,  who  protefted 
againft  the  article  relative  to  their  province  ;  and  Fran¬ 
cis  coldly  replied  to  the  imperial  ambaffadors,  who  urged 
the  immediate  execution  of  the  treaty,  that  he  would 
religioufly  perform  the  articles  relative  to  himfelf,  but  in 
thofe  affecting  the  French  monarchy,  he  muft  be  direct¬ 
ed  by  the  fenfe  of  the  nation.  He  made  the  higheft  ac¬ 
knowledgements  to  the  king  of  England  for  his  friendly 
interpofition,  and  offered  to  be  entirely  guided  by  his 
counfels.  Charles  and  his  minifters  faw  that  they  were 
over-reached  in  thofe  very  arts  of  negotiation  in  which 
they  fo  much  excelled,  while  the  Italian  dates  obferved 
with  pleafure,  that  Francis  was  refolved  not  to  execute 
a  treaty  which  they  con  fide  red  as  dangerous  to  the  li¬ 
berties  of  Europe.  Clement  abfolved  him  from  the  oath 
which  he  had  taken  at  Madrid*,  and  the  kings  of  France 
and  England,  the  pope,  the  Swifs,  the  Venetians,  the 
Florentines,  and  the  duke  of  Milan,  entered  into  an  al¬ 
liance,  to  which  they  gave  the  name  of  the  Holy  League , 
becaufe  his  Holinefs  was  at  the  head  of  it,  in  order  to 
oblige  the  emperor  to  deliver  up  Francis’s  two  Tons  on 
the  payment  of  a  reafonable  ranfom,  and  to  re-edablifli 
Sforza  in  the  quiet  poffeflion  of  the  Milanefe. 

In  confequence  of  this  league,  the  confederate  army 
took  the  field,  and  Italy  once  more  became  the  feene 
of  war.  But  Francis,  who  it  was  thought  would  have 
infufed  fpirit  and  vigour  into  the  whole  body,  had  gone 
through  fuch  a  feene  of  didrefs,  that  he  was  become 
diffident  of  himfelf,  didrudful  of  his  fortune,  and  de- 
firous  of  tranquillity.  He  flattered  himfelf,  that  the 
dread  alone  of  fuch  a  confederacy  would  induce  Charles 
to  liflen  to  what  was  equitable,  and  therefore  neglected 
to  fend  due  reinforcements  to  his  allies  in  Italy.  Mean¬ 
time  the  duke  of  Bourbon,  who  commanded  the  Impe- 
rialifls,  had  made  himfelf  mafler  of  the  whole  Milanefe, 
of  which  the  emperor  had  promifed  him  the  inveftiture; 
and  his  troops  beginning  to  mutiny  for  want  of  pay, 
he  led  them  to  Rome,  and  promifed  to  enrich  them 
imperialifts, ^ e  fp0Rs  0f  that  city.  He  was  as  good  as  his 
word  ;  for  though  he  himfelf  was  (lain  in  planting  a 
fealing  ladder  againft  the  walls,  his  foldiers,  rather  en¬ 
raged  than  difeouraged  by  his  death,  mounted  to  the 
affault  with  the  utmoff  ardour,  animated  by  the  great- 
nefs  of  the  prize,  and,  entering  the  city  fword  in  hand, 
plundered  it  for  feveral  days. 

Never  did  Rome  in  any  age  fuffer  fo  many  calami¬ 
ties,  not  even  from  the  Barbarians,  by  whom  (he  was 
often  fubdued,  the  Huns,  Vandals,  or  Goths,  as  now 
from  the  fubje&s  of  a  Chriftian  and  Catholic  monarch. 
Whatever  was  refpe&able  in  modefty,  or  facred  in  reli¬ 
gion,  feemed  only  the  move  to  provoke  the  rage  of  the 
ioldierv.  Virgins  fuffered  violation  in  the  arms  of  their 
parents,  and  upon  thofe  altars  to  which  they  had  fled 
for  fafefcy.  Venerable  prelates,  after  enduring  every  in¬ 
dignity  and  every  torture,  were  thrown  into  dungeons, 
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and  menaced  witli  the  moft  cruel  death,  in  order  to  Spain, 
make  them  reveal  their  fecret  treafures.  Clement  him- "v  1 
felf,  who  had  negle&ed  to  make  his  efcape  in  time,  was 
taken  prifoner,  and  found  that  the  facrednefs  of  his  cha¬ 
racter  could  neither  procure  him  liberty  nor  refpeCt.  IlS 
He  was  confined  till  he  fliould  pay  an  enormous  ranfom  The  pope 
impofed  by  the  victorious  army,  and  Turrender  to  theconfine(J* 
emperor  _all  the  places  of  ftrength  belonging  to  the 
church.  ^  II5, 

Charles  received  the  news  of  this  extraordinary  event  shameful 
with  equal  furprile  and  pleafure  }  but  in  order  to  con- hvpocrify  of 
ceal  his  joy  from  his  Spaniffi  fubjeCts,  who  were  filled  Charle*. 
with  horror  at  the  infult  offered  to  the  fovereign  pon¬ 
tiff,  and  to  leffen  the  indignation  of  the  reft  of  Europe, 
he  expreffed  the  moft  profound  forrow  for  the  fuccels 
of  his  arms.  He  put  himfelf  and  his  court  into  mourn¬ 
ing  ,  (topped  the  rejoicings  for  the  birth  of  his  fon  Phi¬ 
lip,  and  ordered  prayers  to  be  put  up  in  all  the  churches- 
of  Spain  for  the  recovery  of  the  pope’s  liberty,  which 
he  could  immediately  have  procured  by  a  letter  to  bis 
generals. 

The  concern  expreffed  by  Henry  and  Francis  for  the 
calamity  of  their  ally  was  more  fincere.  Alarmed  at 
the  progrefs  of  the  imperial  arms,  they  had,  even  before 
the  taking  of  Rome,  enter  into  a  clofer  alliance,  and 
agreed  to  invade  the  Low  Countries  with  a  powerful 
army  ;  but  no  fooner  did  they  hear  of  the  pope’s  cap¬ 
tivity,  than  they  changed,  by  a  new  treaty,  the  feene  of 
the  proje&ed  war  from  the  Netherlands  to  Italy,  and  re¬ 
folved  to  take  the  moft  vigorous  meafures  for  reftoring 
him  to  liberty.  Henry,  however,  contributed  only  mo-  r20 
ney.  A  French  army  entered  Italy,  under  the  com-  A  French 
mand  of  Marftial  Lautrec  ;  Clement  obtained  his  free-  arnj‘v  e”ter* 
dom  ;  and  war  was  for  a  time  carried  on  by  the  confe- 
derates  with  fuccefs ;  but  the  death  of  Lautrec,  and  the  ruineda 
revolt  of  Andrew  Doria,  a  Genoefe  admiral  in  the  fer- 
vice  of  France,  entirely  changed  the  face  of  affaifs* 

The  French  army  was  utterly  ruined  ;  and  Francis,  dif¬ 
eouraged  and  almoft  exhaufted  by  fo  many  unfuccefsful 
enterprifes,  began  to  think  of  peace,  and  of  obtaining 
the  releafe  of  his  fons  by  conceflions,  not  by  the  terror 
of  his  arms. 

At  the  fame  time  Charles,  not  with  (landing  the  ad¬ 
vantages  he  had  gained,  h$d  many  reafons  to  with  for 
an  accommodation.  Sultan  Solyman  having  overrun 
Hungary,  was  ready  to  break  in  upon  the  Aultrian  ter¬ 
ritories  with  the  whole  force  of  the  Eaft  y  and  the  pro- 
grefs  of  the  Reformation  in  Germany  threatened  the 
tranquillity  of  the  empire.  In  confequence  of  this  fi- 
tuation  of  affairs,  though  pride  made  both  parties  con¬ 
ceal  or  diffenablc  their  real  fentiments,  two  ladies  were 
permitted  to  reftore  peace  to  Europe.  Margaret  of  izr 
Auftria,  Charles’s  aunt,,  and  Louifa,  Francis’s  mother,  Peace  con* 
met  in  1 529  at  Cambray,  and  fettled  the  terms  of  ac-  Cambrayl 
commodation  between  the  French  king  and  the  empe¬ 
ror.  Francis  agreed  to  pay  two  millions  of  crowns  as 
the  ranfom  of  his  two  fons,  to  refign  the  fovereignty  of 
Flanders  and  Artois,  and  to  forego  all  his  Italian  claims*, 
and  Charles  ceafed  to  demand  the  restitution,  of  Bur¬ 
gundy. 

All  the  fteps  of  this  negociation  had  been  communi¬ 
cated  to  the  king  of  England  *,  and  Henry  was,  on  that 
occafion,  fo  generous  to  his  friend  and  ally  Francis,  that 
he  fent  him  an  acquittal  of  near  fix  hundred  thoufand 
crowns,  in  order  to  enable  him  to  fulfil  his  agreement 
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with  Charles.  But  Francis’s  Italian  confederates  were 
lefs  fatisfied  with  the  treaty  of  Cambray.  They  were 
almoft  tvholJy  abandoned  to  the  will  of  the  emperor  ; 
and  Teemed  to  have  no  other  means  of  fecurity  left  but 
his  equity  and  moderation.  Of  thefe,  from  his  pall  con¬ 
duct,  they  had  not  formed  the  moll  advantageous  idea. 
But  ChaVles’s  prefent  circumftances,  more  especially  in 
regard  to  the  Turks,  obliged  him  to  behave  with  a  ge- 
nerofity  inconfiftent  with  his  chara&er.  The  Floren¬ 
tines  alone,  whom  he  reduced  under  the  dominion  of 
the  family  of  Medici,  had  reafon  to  complain  of  his  fe- 
verity.  Sforza  obtained  the  inveftiture  of  Milan  and 
his  pardon  :  and  every  other  power  experienced  the  le¬ 
nity  of  the  conqueror. 

After  having  received  the  imperial  crown  from  the 
hands  of  the  pope  at  Bologna,  Charles  proceeded  on 
his  journey  to  Germany,  where  his  prefence  was  become 
highly  neceffary  j  for  although  the  conduct  and  valour 
of  his  brother  Ferdinand,  on  whom  he  had  conferred 
the  hereditary  dominions  of  the  houfe  of  Auflria,  and 
who  had  been  eleCled  king  of  Huagary,  had  obliged 
Solyman  to  retire  with  infamy  and  lofs,  his  return  was 
to  be  feared,  and  the  diforders  of  religion  were  daily 
increafing  ;  an  account  of  which,  and  of  the  emperor’s 
tranfa&ions  with  the  Proteftants,  is  given  under  the  ar¬ 
ticle  Reformation. 

Charles  having  exerted  himfelf  as  much  as  he  could 
againft  tile  reformers,  undertook  his  firft  expedition 
againft  the  piratical  ftates  of  Africa.  Barbary,  or  that 
part  of  the  African  continent  lying  along  the  coaft  of 
the  Mediterranean  fea,  was  then  nearly  in  the  fame  con¬ 
dition  which  it  is  at  prefent.  Morocco,  Algiers,  and 
Tunis,  wrere  its  principal  dates  and  the  two  laft  were 
nefts  of  pirates.  Barbaroffa,  a  famous  corfair,  had  fuc- 
ceeded  his  brother  in  the  kingdom  of  Algiers,  which 
he  had  formerly  aflifted  him  to  ufurp.  He  regulated 
with  much  prudence  the  interior  police  of  his  kingdom, 
carried  on  his  piracies  with  great  vigour,  and  extended 
his  conquefls  on  the  continent  of  Africa  j  but  perceiv¬ 
ing  that  the  natives  fubmitted  to  his  government  with 
impatience,  and  fearing  that  his  continual  depredations 
would  one  day  draw  upon  him  a  general  combination  of 
the  Chriftian  powers,  lie  put  his'5  dominions  under  the 
prote&ion  of  the  grand  feignior.  Solyman,  flattered  by 
fuch  an  aft  of  fubmiflion,  and  charmed  with  the  bold- 
nefs  of  the  man,  offered  him  the  command  of  the  Turk- 
ifli  fleet.  Proud  of  this  diltinftion,  Barbaroffa  repaired 
to  Conftantinople,  and  made  ufe  of  his  influence  with 
the  fultan  to  extend  his  own  dominion.  Partly  by 
force,  partly  by  treachery,  he  ufurped  the  kingdom  of 
Tunis  ;  and  being  now  poffeffed  of  greater  power,  he 
carried  on  his  depredations  againft  the  Chriftian  ftates 
with  more  deftruftive  violence  than  ever. 

Daily  complaints  of  the  piracies  and  ravages  com¬ 
mitted  by  the  galleys  of  Barbaroffa  wrere  brought  to 
the  emperor  by  his  fubjefts,  both  in  Spain  and  Italy  ; 
and  all  Chriftendom  Teemed  to  look  up  to  him,  as  its 
greateft  and  moft  fortunate  prince,  for  relief  from  this 
new  and  odious  fpecies  of  oppreflion.  At  the  fame 
time  Muley-Hafcen,  the  exiled  king  of  Tunis,  finding 
none  of  the  African  princes  able  or  willing  to  fupport 
him  in  recovering  his  throne,  applied  to  Charles  for  af- 
fiftance  againft  the  ufurper.  Equally  defirous  of  deli¬ 
vering  his  dominions  from  the  dangerous  neighbourhood 
of  Barbaroffa,  of  appearing  as  the  proteftor  of  an  un- 
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fortunate  prince,  ftnd  of  acquiring  the  glory  annexed  in  Spain, 
that  age  to  every  expedition  againft  the  Mahometans, 1 J  ™—  v— 
the  emperor  readily  concluded  a  treaty  with  Muley  Haf- 
cen,  and  fet  fail  for  Tunis  with  a  formidable  armament. 

The  Goletta,  a  fea-port  town,  fortified  with  300  pieces 
of  cannon,  was  taken,  together  with  all  Barbaroffa’s 
fleet  :  he  was  defeated  in  a  pitched  battle,  and  10,000  I2^ 

Chriftian  flaves,  having  knocked  off  their  fetters,  and  Tunis  u- 
made  themfelves  mafters  of  the  citadel,  Tunis  was  pre-k^n*  an(i. 
paring  to  furrender.  But  while  Charles  was  deliberating 
on  the  conditions,  his  troops  fearing  that  they  would 
be  deprived  of  the  booty  which  they  had  expefted,  cred. 
broke  fuddenly  into  the  town,  and  pillaged  and  maf- 
iacred  without  diftinftion.  Thirty  thoufand  perfons 
perifhed  by  the  fword,  and  10,000  were  made  pri- 
foners.  The  feeptre  was  reftored  to  Muley  Hafcen,  on 
condition  that  he  fhould  acknowledge  himfelf  a  vaffal  of 
the  crown  of  Spain,  put  into  the  emperor’s  hands  all 
the  fortified  fea-ports  in  the  kingdom  of  Tunis,  and 
pay  annually  12,000  crowns  for  the  fubfiftence  of  the 
Spanifh  garrifon  in  the  Goletta.  Thefe  points  being 
fettled,  and  20,000  Chriftian  flaves  freed  from  bondage 
either  by  arms  or  by  treaty,  Charles  returned  to  Eu¬ 
rope,  where  his  prefence  was  become  neceffary  ;  while 
Barbaroffa,  who  had  retired  to  Bona,  recovered  new 
ftrength,  and  again  became  the  tyrant  of  the  ocean.  125 

The  king  of  France  took  advantage  of  the  emperor’sFrancis  at- 
abfence  to  revive  his  pretenfions  in  Italy.  The  treaty  ^^ftore 
of  Cambray  had  repreffed  but  not  extinguiflied  the  vive  jlis .  ” 
flames  of  difeord.  Francis  in  particular,  who  waited  pretenfions 
only  for  a  favourable  opportunity  of  recovering  the  ter-  to  Italy, 
ritories  and  reputation  wEich  he  had  loft,  continued  to 
negotiate  againft  his  rival  with  different  courts.  But 
all  his  negotiations  were  difconcerted  by  unforefeen  ac¬ 
cidents.  The  death  of  Clement  VII.  (whom  he  had 
gained  by  marrying  his  fon  the  duke  of  Orleans,  after¬ 
wards  Henry  II.  to  Catharine  of  Medici,  the  niece  of 
that  pontiff),  deprived  him  of  all  the  fupport  which  he 
hoped  to  receive  from  the  court  of  Rome.  The  king 
of  England,  occupied  with  domeftic  cares  and  projefts, 
declined  engaging  in  the  affairs  of  the  continent  j  and 
the  Proteftant  princes,  affociated  by  the  league  of  Smal- 
kalde,  to  whom  Francis  had  alfo  applied,  and  who 
feemed  difpofed  at  firft  to  liften  to  him,  filled  with  in¬ 
dignation  and  refentment  at  the  cruelty  with  which 
Tome  of  their  reformed  brethren  had  been  treated  in 
France,  refufed  to  have  any  connection  wftth  the  enemy 
of  their  religion. 

Francis  was  neither  cruel  nor  bigotted  :  he  was  too 
indolent  to  concern  himfelf  about  religious  difputes  \ 
but  his  principles  becoming  fufpefted,  at  a  time  when 
the  emperor  was  gaining  immortal  glory  by  his  expedi¬ 
tion  againft  the  infidels,  he  found  it  neceffary  to  vindi¬ 
cate  himfelf  by  fome  extraordinary  demonftration  of  re-  I2^ 
verence  for  the  eftablifhed  faith.  The  indifereet  zeal  of  His  barba- 
fome  Proteftant  converts  furnifhed  him  writh  the  occa-  rlty  to  the 
fion.  They  had  affixed  to  the  gates  of  the  Louvre  and  Proteftants. 
other  public  places  papers  containing  indecent  reflec¬ 
tions  on  the  rites  of  the  Romifh  church.  Six  of  the 
perfons  concerned  in  this  rafli  aclion  were  feized  ;  and 
the  king,  pretending  to  be  ftruck  with  horror  at  their 
biafphemies,  appointed  a  folemn  proceflion,  in  order  to 
avert  the  wrath  of  heaven.  The  holy  facrament  was 
carried  through  the  city  of  Paris  in  great  pomp  :  Fran¬ 
cis  walked  uncovered  before  it.  bearing  a  torch  in  .his 
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hand  ;  the  princes  of  the  blood  iupported  the  canopy 
over  it  }  the  nobles  walked  behind.  In  prefence  of  this 
numerous  alfembly,  the  king  declared,  that  if  one  of  his 
hands  were  infeCted  with  herefy,  he  would  cut  it  off 
with  the  other  ;  “  and  I  would  facrifice  (added  he) 
even  my  own  children,  if  found  guilty  of  that  crime.” 
As  an  awful  proof  of  his  fmcerity,  the  fix  unhappy  per- 
fons  who  had  been  feized  were  publicly  burnt,  before 
the  proceflion  was  finiihed,  and  in  the  mod  cruel  man¬ 
ner.  They  were  fixed  upon  a  machine  which  defeend- 
ed  into  tl kj  flames,  and  retired  alternately,  until  they 
expired. — No  wonder  that  the  Proteftant  princes  were 
incenfed  at  fuch  barbarity  1 

Francis,  though  unsupported  by  any  ally,,  com¬ 
manded  his  army  to  advance  towards  the  frontiers  of 
march  to-  Italy,  under  pretence  of  chaftifing  the  duke  of  Milan 
w^rds  Italy,  Pqj.  a  breach  of  the  law  of  nations,  in  putting  to  deatn 
his  ambaffador.  The  operations  of  war,  however,  foon 
took  a  new  direaion.  Inftead  of  marching  dire&ly  to 
the  Milanefe,  Francis  commenced  hoftilities  againft:  the 
duke  of  Savoy,  with  whom  he  had  caufe  to  be  diffatis- 
fied,  and  on  whom  he  had  fome  claims  ;  and  before  the 
end  of  the  campaign,  this  feeble  prince  faw  himfelf 
(tripped  of  all  his  dominions,  except  the  province  of 
Piedmont.  To  complete  his  misfortunes,  the  city  of 

_ _  Geneva,  the  fovereignty  of  which  he  claimed,  and  where 

the  yoke  of  the  reformed  opinions  had  already  got  footing,  threw7  off 
the  duke  of  yQj-e  .  anj  ;ts  revolt  drew  along  with  it  the  lofs  of 
the  adjacent  territory.  Geneva  was  then  an  imperial 
city,  and  till  lately  remained  entirely  free  *. 

In  this  extremity  the  duke  of  Savoy  faw  no.  refource 
but  in  the  emperor’s  protection  ;  and  as  his  misfortunes 
were  chiefly  occafioned  by  bis  attachment  to  the  impe¬ 
rial  intereft,  he  had  a  title  to  immediate  aftiftance.  But 
Charles,  who  was  juft  returned  from  his  African  expe¬ 
dition,  was  not  able  to  lend  him  the  neceffary  fupport. 
His  treafury  was  entirely  drained,  and  he  was  obliged 
to  dilband  his  army  till  he  could  raife  new  fupplies. 
Mean  time  the  death  of  Sforza  duke  of  Milan  entirely 
changed  the  nature  of  the  war,  and  afforded  the  empe¬ 
ror  full  leifure  to  prepare  for  a&ion.  The  French  mo¬ 
narch’s  pretext  for  taking  up  arms  was  at  once  cut  oft  •, 
but  as  the  duke  died  without  iffue,  all  Francis’s  rights 
to  the  duchy  of  Milan,  which  be  had  yielded  only  to 
Sforza  and  his  defendants,  returned  to  him  in  full  force. 
He  inftantly  renewed  his  claim  to  it ;  and  if  he  had  or¬ 
dered  his  army  immediately  to  advance,  he  might  have 
made  himfelf  mafter  of  it.  But  he  unfortunately  wafted 
his  time  in  fruitlefs  negotiations,  while  his  more  politic 
rival  took  poffeftion  of  the  duchy  as  a  vacant  fief  of  the 
empire  ;  and  though  Charles  feemed  ftill  to^  admit  the 
equity  of  Francis’s  claim,  he  delayed  granting  the  jn- 
veftiture  under  various  pretences,  and  was  fecretly  taking 
every  poflible  meafure  to  prevent  him  from  regaining 
footing  in  Italy. 

During  the  time  gained  in  this  manner,  Charles  had 
recruited  his  finances,  and  of  conrfe  his  armies  ;  and 
finding  himfelf  in  a  condition  for  war,  lie  at  laft  threw 
off  the  malk  under  which  he  had  fo  long  concealed  his 
defigns  from  the  court  of  France.  Entering  Rome  with 
great  pomp,  be  pronounced  before  the  pope  and  car¬ 
dinals,  affenibled  in  full  confiftory,  a  violent  inventive 
againft  Francis,  by  way  of  reply  to  his  propofitions  con¬ 
cerning  the  inveftiture  of  Milan.  Yet  Francis,  by  an 
unaccountable  finality,  continued  to  negotiate,  as  if  it 
Vol.  XIX.  Part  II. 
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had  been  ftill  poftible  to  terminate  their  differences  in  Spain, 
an  amicable  manner  ;  and  Charles,  finding  him  fo  eager  v  * 
to  run  into  the  fnare,  favoured  the  deception,  and,  by 
feeming  to  liften  to  his  piopofals,  gained  yet  more  time 
for  the  execution  of  his  ambitious  projects.  131 

If  misfortunes  had  rendered  Francis  too  diffident,  fuc-  Charles  at- 
cefs  had  made  Charles  too  fanguine.  He  prefumed  on 
nothing  lefs  than  the  fubverfion  of  the  French  monar-  j,  rench 
chy  j  nay,  lie  confidered  it  as  a  certain  event.  Having  rnunaichy, 
chafed  the  forces  of  his  rival  out  of  Piedmont  and  Savoy, 
he  puftied  forward  at  the  head  of  50,000  men,  contrary 
to  the  advice  of  his  moft  experienced  mini  Iters  and  gene¬ 
rals,  to  invade  the  fouthein  provinces  of  France  ;  while 
two  other  armies  were  ordered  to  enter  it,  the  one  on 
the  fide  of  Picardy,  the  other  on  the  fide  of  Champagne. 

He  thought  it  impoftible  that  Francis  could  refill  fo 
many  unexpected  attacks  on  fuch  different  quarters  ;  but 
he  found  himfelf  miftaken.  132 

The  French  monarch  fixed  on  the  moft  effectual  but  is  dif- 
plan  for  defeating  the  invafion  of  a  powerful  enemy  ; 
and  he  prudently  perfevered  in  following  it,  though  g 
contrary  to  his  own  natural  temper  and  to  the  genius 
of  his  people.  He  determined  to  remain  altogether 
upon  the  defenfive,  and  to  deprive  the  enemy  of  fubfift- 
ence  by  laying  wafte  the  country  before  them.  I  he 
execution  of  this  plan  was  committed  to  the  marefchal 
Montmorency  its  author,  a  man  happily  fitted  for  fuch 
a  truft  by  the  indexible  feverity  of  his  difpofition.  He 
made  choice  of  a  ftrong  camp,  under  the  walls  of  Avig¬ 
non,  at  the  confluence  of  the  Rhone  and  Durance,  where 
he  affcmbled  a  confiderable  army ;  while  the  king,  with 
another  body  of  troops,  encamped  at  Valence,  higher 
up  the  Rhone.  Marfeilles  and  Arles  were  the  only 
towns  he  thought  it  neceffary  to  defend  ;  and  each  of 
thefe  he  furnifhed  with  a  numerous  garrifon  of  his  belt 
troops.  The  inhabitants  of  the  other  towns  were  com¬ 
pelled  to  abandon  their  habitations  :  the  fortifications 
of  fuch  places  as  might  have  afforded  Ihelter  to  the  ene¬ 
my  were  thrown  down  ;  corn,  forage,  and  provifions  of 
every  kind,  were  carried  off  or  deftroyed  ;  the  mills  and 
ovens  were  ruined,  and  the  wells  filled  up  or  rendered 
ufelefs. 

This  devaftation  extended  from  the  Alps  to  Mar¬ 
feilles,  and  from  the  fea  to  the  confines  of  Dauphiny  j 
fo  that  the  emperor,  when  he  arrived  with  the  van  of 
his  army  on  the  confines  of  Provence,  inftead  of  that 
rich  and  populous  country  which  he  expeCted  to  enter, 
beheld  nothing  but  one  vaft  and  defert  folitude.  He 
did  not,  however,  defpair  of  fuccefs,  though  he  faw 
that  he  would  have  many  difficulties  to  encounter  ;  and 
as  an  encouragement  to  his  officers,  he  made  them  libe¬ 
ral  promifes  of  lands  and  honours  in  France.  But  all 
the  land  which  any  of  them  obtained  was  a  grave,  and 
their  mafter  loft  much  honour  by  this  rafh  and  pre- 
fumptuous  enterprife.  After  unfuccefsfully  inverting 
Marfeilles  and  Arles,  after  attempting  in  vain  to  draw 
Montmorency  from  his  camp  at  Avignon,  and  not 
daring  to  attack  it,  Charles  having  fpent  two  inglorious 
months  in  Provence,  and  loft  one  half  of  his  troops  by 
difeafe  or  by  famine,  was  under  the  neceftity  of  ordering 
a  retreat;  and  though  he  was  fome  time  in  motion  be¬ 
fore  the  enemy  fufpeCted  his  intention,  it  was  conduct¬ 
ed  with  fo  much  precipitation  and  diforder,  as  to  de- 
ferve  the  name  of  a  flight,  fince  the  light  troops  of 
France  turned  it  into  a  perfect  rout.  The  invafion  of 
3  T  Picardy 
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Picardy  was  not  more  fuccefsful :  the  imperial  forces 
were  obliged  to  retire  without  effecting  any  conqueft  of 
importance. 

Charles  had  no  fooner  conduced  the  ffiattered  re¬ 
mains  of  his  army  to  the  frontiers  of  Milan,  than  he  fet 
out  for  Genoa  ;  and  unwilling  to  expofe  himfelf  to  the 
fcorn  of  the  Italians  after  fuch  a  reverfe  of  fortune,  he 
embarked  directly  for  Spain. 

Meanwhile  Francis  gave  himfelf  up  to  that  vain  re- 
fentment  which  had  formerly  difgraccd  the  profperity  of 
his  rival.  They  had  frequently,  in  the  courfe  of  their 
quarrels,  given  each  other  the  lie,  and  mutual  challenges 
had  been  lent  ;  which,  though  produ&ive  of  no  ferious 
confequences  between  the  parties,  had  a  powerful  ten¬ 
dency  to  encourage  the  pernicious  pradlice  of  duelling. 
Charles,  in  his  inve&ive  pronounced  at  Rome,  had  pub¬ 
licly  accufed  Francis  of  perfidy  and  breach  of  faith  •, 
Francis  now  exceeded  Charles  in  the  indecency  of  his 
accufations.  The  dauphin  dying  fuddenly,  his  death 
was  imputed  to  poifon  :  Montecuculi  his  cup-bearer  was 
put  to  the  rack  ;  and  that  unhappy  nobleman,  in  the 
agonies  of  torture,  accufed  the  emperor’s  generals  Gon- 
saga  and  de  Leyva,  of  inftigating  him  to  the  detellable 
a<5h  The  emperor  himfelf  was  fufpedled  5  nay,  this  ex¬ 
torted  confeffion,  and  fome  obfeure  hints,  were  confi- 
dcred  as  incon tellable  proofs  of  his  guilt  ;  though  it 
was  evident  to  all  mankind,  that  neither  Charles  nor  his 
generals  could  have  any  inducement  to  perpetrate  fuch 
a  crime,  as  Francis  was  Hill  in  the  vigour  of  life  him¬ 
felf,  and  had  two  fens  befides  the  dauphin,  grown  up 
to  a  good  age. 

But  the  incenfed  monarch’s  refentment  did  not  Hop 
here.  Francis  was  not  fatisfied  with  endeavouring  to 
blacken  the  character  of  his  rival  by  an  ambiguous  tes¬ 
timony  which  led  to  the  moll  injurious  fufpicions,  and 
upon  which  the  moll  cruel  confhudlions  had  been  put  ; 
he  was  willing  to  add  rebellion  to  murder.  For  this 
purpofe  he  went  to  the  parliament  of  Paris  ;  where  be¬ 
ing  feated  with  the  ufual  folemnities,  the  advocate-ge¬ 
neral  appeared,  and  accufed  Charles  of  Auflria  (fo  he 
affedfed  to  call  the  emperor)  of  having  violated  the  trea¬ 
ty  of  Cambray,  by  which  he  was  freed  from  the  ho¬ 
mage  due  to  fhe  crown  of  France  for  the  counties  of 
Artois  and  Flanders  ;  adding,  that  this  treaty  being 
now  void^  he  was  Rill  to  be  confidered  as  a  vaffal  of 
France,  and  confequently  had  been  guilty  of  rebellion 
in  taking  arms  againft  his  fovereign.  The  charge  was 
fuflained,  and  Charles  was  fummoned  to  appear  before 
the  parliament  of  Paris  at  a  day  fixed.  The  term  ex¬ 
pired  my  and  no  perfon  appearing  in  the  emperor’s  name, 
the  parliament  gave  judgement,  that  Charles  of  Auflria 
had  forfeited,  by  rebellion  and  contumacy,  the  counties 
of  Flanders  and  Artois,  and  declared  thefe  fiefs  reunited 
to  the  crown  of  France. 

Francis,  foon  after  this  vain  difplay  of  his  animofity, 
marched  into  the  Low  Countries,  as  if  he  had  intended 
to  execute  the  fentence  pronounced  by  his  parliament  m7 
but  a  fufpenfion  of  arms  took  place,  through  the  inter- 
pofition  of  the  queens  of  France  and  Hungary,  before 
any  thing  of  confequence  was  effe&ed  :  and  this  cefla- 
tion  of  hoflilities  was  followed  by  a  truce,  concluded  at 
Nice,  through  the  mediation  of  the  reigning  pontiff 
Paul  III.  of  the  family  of  Farnefe,  a  man  of  a  venerable 
character  and  pacific  difpofition. 

Each  of  thefe  rival  princes  had  flrong  reafons  to  in¬ 


cline  them  to  peace.  The  finances  of  both  were  exhauft-  Spain, 

ed  ;  and  the  emperor,  the  more  powerful  of  the  two,  v“  ,J 
was  deeply  impreffed  with  the  dread  of  the  Turkifli 
arms,  which  Francis  had  drawn  upon  him  by  a  league  Francis 
with  Solyman.  In  confequence  of  this  league,  Barba- leagues 
rofia  with  a  great  fleet  appeared  on  the  coait  of  Naples  t^ie 
filled  that  kingdom  with  confternation  ;  landed  without 
refiflance  near  Taranto  ;  obliged  Caflro,  a  place  of 
fome  ftrength,  to  furrender ;  plundered  the  adjacent 
country  \  and  was  taking  meafures  for  fecuring  and  ex¬ 
tending  his  conquefts,  when  the  unexpe&ed  arrival  of 
Doria,  the  famous  Genoefe  admiral,  together  with  the 
pope’s  galleys  and  a  fquadron  of  the  Venetian  fleet, 
made  it  prudent  for  him  to  retire.  The  fultan’s  forces 
alfo  invaded  Hungary,  where  Mahznet  the  Turkifh  ge¬ 
neral,  after  gaining  feveral  inferior  advantages,  defeated 
the  Germans  in  a  great  battle  at  Effek  on  the  Drave. 

Happily  for  Charles  and  Europe  it  was  not  in  Francis’s 
power  at  this  juncture  either  to  join  the  Turks  or  af- 
femble  an  army  flrong  enough  to  penetrate  into  the 
Milanefe.  The  emperor,  however,  was  fenfible  that  he 
could  not  long  refill  the  efforts  of  two  fuch  powerful 
confederates,  nor  expe£t  that  the  fame  fortunate  cir- 
cumflances  would  concur  a  fecond  time  in  his  favour  \ 
he  therefore  thought  it  neceffary,  both  for  his  fafety 
and  reputation,  to  give  his  confent  to  a  truce:  andAtru^e 
Francis  chofe  rather  to  run  the  rifk  of  difobliging  his  concluded* 
new  ally  the  fultan,  than  to  draw  on  his  head  the  indig¬ 
nation,  and  perhaps  the  arms,  of  all  Chriflendcm,  by 
obftinately  obflru£ling  the  re-eflablifhment  of  tranquil¬ 
lity,  and  contributing  to  the  aggrandizement  of  the  In¬ 
fidels. 

Thefe  confiderations  inclined  the  contending  monarchs 
to  lifien  to  the  arguments  of  the  holy  father  \  but  he 
found  it  impoflible  to  bring  about  a  final  accommodation 
between  them,  each  inflexibly  perfifling  in  afferting  his 
own  claim?.  Nor  could  he  prevail  on  them  to  fee  one 
another,  though  both  came  to  the  place  of  rendezvous  : 
fo  great  was  the  remains  of  diflrufl  and  rancour,  or  fuch  ^ 
the  difficulty  of  adjufling  the  ceremonial  !  Yet,  impro-  Interview 
bable  as  it  may  feem,  a  few  days  after  figning  the  truce, between 
the  emperor,  in  his  paffage  to  Barcelona,  being  driven  Hands  and 
on  the  coafl  of  Provence,  Francis  invited  him  to  comeliareS* 
afhore  ;  frankly  vifited  him  on  board  his  galley,  and 
was  received  and  entertained  with  the  warmeft  demon- 
flrations  of  efleem  and  affedlion.  Charles,  with  an  equal 
degree  of  confidence,  paid  the  king  next  day  a  vifit  at 
Aigues-mortes  \  where  thefe  two  hoflile  rivals  and  vin- 
di£live  enemies,  who  had  accufed  each  other  of  every 
kind  of  bafenefs,  converfing  together  with  all  the  cor¬ 
diality  of  brothers,  feemed  to  vie  with  each  other  in  ex- 
preffions  of  refpeft  and  friendfliip.  7  $ 

Befides  the  glory  of  having  reftored  tranquillity  to  Advantage 
Europe,  the  pope  gained  a  point  of  much  confequence  gamed  by 
to  his  family.  He  obtained  for  his  grandfon,  Margaret 
of  Auflria,  the  emperor’s  natural  daughter,  formerly  paufica- 
wife  of  Alexander  de  Medici,  whom  Charles  had  raifedtion. 
to  the  fupreme  power  in  Florence.  Laurenein  de  Medici, 
the  kinfman  and  intimate  companion  of  Alexander,  had 
affaflinated  him  by  one  of  the  blackeft  treafons  recorded 
in  hiflory.  Under  pretence  cf  having  fecured  him  an 
affignation  with  a  lady  of  the  highefl  rank  and  great 
beauty,  he  drew  him  into  a  fecret  apartment  of  his  houfe, 
and  there  ftabbed  him  as  he  lay  carclefsly  on  a  couch,, 
expefting  the  embrace  of  the  lovely  fair,  whom  he  bad 
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often  folicited  in  vain.  Laurenein,  however,  did  not 
reap  the  fruits  of  his  crime  ;  for  though  fome  of  his 
countrymen  extolled  him  as  a  third  Brutus,  and  endea¬ 
voured  to  feize  this  occafion  for  recovering  their  liberties, 
the  government  of  Florence  paffed  into  the  hands  of 
Cofmo  II.  another  kinfman  of  Alexander.  Cofnio  was 
defirous  of  marrying  the  widow  of  his  predeceffor  5  but 
the  emperor  chofe  rather  to  oblige  the  pope,  by  bellow¬ 
ing  his  daughter  upon  O&avio  Farnefe,  fon  of  the  duke 
of  Parma. 

Charles  had  foon  farther  caufe  to  be  fenfible  of  his 
obligations  to  the  holy  father  for  bringing  about  the 
treaty  of  Nice.  His  troops  everywhere  mutinied  for 
want  of  pay,  and  the  ability  of  his  generals  only  could 
have  prevented  a  total  revolt.  He  had  depended,  as  his 
chief  refource  for  difcharging  the  arrears  due  to  his  fol- 
diers,  upon  the  fubfidies  which  he  expeded  from  his 
Cadilian  fubjeds.  For  this  purpofe  he  affembled  the 
Cortes  of  Callile  at  Toledo  •,  and  having  reprefented  to 
them  the  great  expence  of  his  military  operations,  he 
propofed  to  levy  fuch  fupplies  as  the  prefent  exigency 
of  affairs  demanded,  by  a  general  excife  on  commodities  j 
but  the  Spaniards,  who  already  felt  themfelves  op^preffed 
.e_  by  a  load  of  taxes  unknown  to  their  ancedors,  and  who 
fufe  to  aflUthad  often  complained  that  their  country  was  drained  of 
him  with  its  wealth  and  inhabitants,  in  order  to  profecute  quarrels 
money.  jn  t]iey  had  no  interefl,  determined  not  to  add 

voluntarily  to  their  own  burdens.  The  nobles,.  in  par¬ 
ticular,  inveighed  with  great  vehemence  againd  the 
impofition  propofed,  as  an  encroachment  on  the  valuable 
and  didinguilhing, privilege  of  their  order,  that  of  being 
exempted  from  the  payment  of  any  tax.  After  em¬ 
ploying  arguments  and  promifes  in  vain,  Charles  dif- 
miffed  the  affembly  with  indignation  ;  and  from  that  pe¬ 
riod  neither  the  nobles  nor  the  prelates  have  been  called 
to  the  Cortes,  on  pretence  that  fuch  as  pay  no  part  of 
the  public  taxes  fhould  not  claim  a  vote  in  laying  them 
on.  Thefe  affemblies  have  fince  confided  merely  of  the 
procurators  or  reprefentatives  of  18  cities,  two  from  each  *, 
in  all  36  members,  who  are  abfolutely  at  the  devotion 
14I  of  the  crown. 

^habitants  The  citizens  0f  Ghent,  dill  more  bold,  broke  out  not 
iebelTnt  long  after  int0  °Pen  rebell*lon  againd  the  emperor’s  go¬ 
vernment,  on  account  of  a  tax  which  they  judged  con¬ 
trary  to  their  ancient  privileges,  and  a  decifion  of  the 
council  of  Mechlin  in  favour  of  the  imperial  authority. 
Enraged  at  an  unjud  impofition,  and  rendered  defperate 
on  feeing  their  rights  betrayed  by  that  very  court  which 
was  bound  to  proted  them,  they  flew  to  arms,  feized 
feveral  of  the  emperor’s  officers,  and  drove  fuch  of  the 
nobility  as  redded  among  them  out  of  the  city.  Sen- 
fible,  however,  of  their  inability  to  fupport  what  their 
zeal  had  prompted  them  to  undertake,  and  defirous. of 
fecuring  a  protedor  againd  the  formidable  forces  with 
which  they  might  expert  foon  to  be  attacked,  they  of¬ 
fered  to  acknowledge  the  king  of  France  as  their  fove- 
reign,  to  put  him  into  immediate  pofledion  of  their  city, 
and  to  aflift  him  in  recovering  thofe  provinces  in  the 
Netherlands  which  had  anciently  belonged  to  his  crown. 
True  policy  directed  Francis  to  comply  with  this  propo¬ 
sal.  The  counties  of  Flanders  and  Artois  were  more 
valuable  than  the  duchy  of  Milan,  for  which  he  had  fo 
long  contended  ;  and  their  fituation  in  regard  to  France 
made  it  more  eafy  to  conquer  or  to  defend  them.  But 
Francis  over-rated  the  Milanefe.  He  had  lived  in  friend- 
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fhip  with  the  emperor  ever  fince  their  interview. at  Ai- 1  Spam»  ^ 
gues-mortes,  and  Charles  had  promifed  him  the  invedi- 
ture  of  that  duchy.  Forgetting,  therefore,  all  his  padExtre7lie 
injuries,  and  the  deceitful  promifes  by  which  he  had  been  credulity 
fo  often  duped,  the  credulous,  generous  Francis,  not  only  of  Francis, 
rejeded  the  propofitions  of  the  citizens  of  Ghent,  but 
communicated  to  the  emperor  his  whole  negociation  with 
the  malecontents. 

Judging  of  Charles’s  heart  by  his  own,  Francis  hoped 
by  this  feemingly  difintereded  proceeding  to  obtain  at 
once  the  invediture  of  Milan  $  and  the  emperor,  well 
acquainted  with  the  w?eaknefs  of  his  rival,  flattered  him 


in  this  apprehenfion,  for  his  own  felfifii  purpofes.  His  143 
prefence  being  neceffary  in  the  Netherlands,  he  demand- He  allows 
ed  a  p adage  through  France.  It  was  immediately  grant- 
ed  him  ;  and  Charles,  to  whom  every  moment  was  Fe-tllv‘ough  his 
cious,  fet  out,  notwithdanding  the  remonilrances*  ol  his  dominion:-, 
council  and  the  fears  of  his  Spanilh  fubjeds,  with  a 
fmall  but  fplendid  train  of  IQO  perfons.  He  wTas  met 
on  the  frontiers  of  France  by  the  dauphin  and  the  duke 
of  Orleans,  who  offered  to  go  into  Spain,  and  remain 
there  as  hodages,  till  he  fhould  reach  his  own  domi¬ 
nions  ;  but  Charles  replied,  that  the  king’s  honour  was 
fufficient  for  his  fafety,  and  profecuted  his  journey  with¬ 
out  any  other  fecurity.  The  king  entertained  him  with 
the  utmod  magnificence  at  Paris,  and  the  two  young 
princes  did  not  take  leave  of  him  till  he  entered  the 
Low  Countries  \  yet  he  dill  found  means  to  evade  his 
promife,  and  Francis  continued  to  believe  him  dneere.  144 
The  citizens  of  Ghent,  alarmed  at  the  approach  °fSeverkyof 
the  emperor,  who  w^as  joined  by  three  armies,  fent 
bafladors  to  implore  his  mercy,  and  offered  to  throw chenu 
open  their  gates.  Charles  only  condefcended  to  reply, 

“  That  he  would  appear  among  them  as  a  fovereigri 
and  a  judge,  writh  the  feeptre  and  the  fwTord.”  He  ac¬ 
cordingly  entered  the  place  of  his  nativity  on  the  anni- 
verfary  of  his  birth  j  and  indead  of  that  lenity  which 
might  have  been  expected,  exhibited  an  awfful  example 
of  his  feverity.  Twenty-fix  of  the  principal  citizens 
were  put  to  death  :  a  greater  number  w^as  banifhed 
the  city  was  declared  to  have  forfeited  its  privileges  j  a 
new  fydem  of  laws  and  political  adminidration  was  pre¬ 
ferred  j  and  a  large  fine  w*as  impofed  on  the  inhabitants, 
in  order  to  defray  the  expence  of  ereding  a  citadel, 
together  with  an  annual  tax  for  the  fupport  of  a  garrifon. 

They  were  not  only  defpoiled  of  their  ancient  immunities, 
but  made  to  pay,  like  conquered  people,  for  the  means 
of  perpetuating  their  own  davery.  145 

Having  thus  re-edablidied  his  authority  in  the  Low  His  bale 
Countries,  and  being  now  under  no  neceffity  of  conti-  treatment*, 
nuing  that  feene  of  falfehood  and  didimulation  with0 
which  he  had  amufed  the  French  monarch,  Charles  be¬ 
gan  gradually  to  throw  afide  the  veil  under  wrhich  he 
had  concealed  his  intentions  with  refped  to  the  Mila¬ 
nefe,  and  at  lad  peremptorily  refufed  to  give  up  a  terri¬ 
tory  of  fuch  value,  or  voluntarily  to  make  fuch  a  liberal 
addition  to  the  drength  of  an  enemy  by  diminiftiing  his 
own  power.  He  even  denied  that  he  had  ever  made 
any  promife  which  could  bind  him  to  an  adion  fo  fool- 
ifh,  and  fo  contrary  to  his  owm  intered. 

This  tranfadion  expofed  the  king  of  France  to  as 
much  fcorn  as  it  did  the  emperor  to  cenfure.  .  The  cre¬ 
dulous  fimplicity  of  Francis  feemed  to  merit  n©  other 
return,  after  experiencing  fo  often  the  duplicity  and  ar* 
lifices-  of  his  rival.  He  remondrated,  however,  and  ex- 
3  T  2  claimed 


,  .  , .  SPA  [5 

,,  spa:n>  _  claimed  as  if  tins  bad  been  the  firft  circumftance  in 
which  the  emperor  had  deceived  him.  The  infult  offer¬ 
ed  to  his  under  ft  an  ding  afte<fted  him  even  more  lenfibly 
than  the  injury  done  to  his  intereft  3  and  he  difcovered 
filch  refentment  as  made  it  obvious  that  he  would  feizc- 
on  the  fir  ft  opportunity  of  revenge,  and  that  a  new  war 
145  would  foon  defolatc  the  European  continent. 

He  is  obli-  Meanwhile  Charles  was  obliged  to  turn  his  attention 
3ed  to  towards  the  affairs  of  Germany.  The  Proteiiants  ha- 
”effions°n'  V*n&  in  Vain  den?ani*ed  a  general  council,  prefled  him 
to  thePro-  earne%  appoint  a  conference  between  a  f  el  eel  num- 
teilants.  ^eJ’  divines  of  each  party,  in  order  to  examine  the 
points  in  difpute.  For  this  purpofe  a  diet  was  affem- 
blcd  at  Rati  ft  on  :  and  fucli  a  conference,  notwithftand- 
ing  the  oppofition  of  the  pope,  was  held  with  great  fo- 
lemnity  in  the  prefence  of  the  emperor.  But  the  di¬ 
vines  chofen  to  manage  the  controverfy,  though  men  of 
learning  and  moderation,  were  only  able  to  fettle  a  few 
fpeculative  opinions,  all  points  relative  to  worfhip  and 
juiifdidion  ferving  to  inflame  the  minds  of  the  difpu- 
tants.  Charles,  therefore,  finding  his  endeavours  to 
bring  about  an  accommodation  ineffectual,  and  being 
impatient  to  clofe  the  diet,  prevailed  on  a  majority  of 
the  members  to  approve  of  the  following  ediCt  of  recefsj 
viz.  that  the  articles  concerning  which  the  divines  had 
agreed,  fliould  be  held  as  points  decided  ;  that  thofe 
about  which  they  had  differed,  fhould  be  referred  to  the 
determination  of  a  general  council,  or  if  that  could  not 
be  obtained,  to  a  national  fynod  :  and  fhould  it  prove 
impracticable  alfo  to  affemble  a  fynod  of  Germany,  that 
a  general  diet  of  the  empire  fhould  be  called  within  1  8 
months,  in  order  to  give  final  judgement  on  the  whole 
controverfy  3  that,  in  the  mean  time,  no  innovations 
fliould  be  attempted,  nor  any  endeavours  employed  to 
gain  profelytes. 

This  diet  gave  great  offence  to  the  pope.  The  bare 
mention  of  allowing  a  diet,  compofed  chiefly  of  laymen, 
*0  pafs  judgement  in  regard  to  articles  of  faith,  appeared 
to  him  no  lefs  criminal  and  profane  than  the  vvorft  of 
thofe  hcrefies  which  the  emperor  feemed  fo  zealous  to 
lupprefs.  The  Proteftants  alfo  were  diffatisfied  with  it, 
as  it  confiderably  abridged  the  liberty  which  they  at 
that  time  enjoyed.  They  murmured  loudly  againft  it  3 
and  Charles,  unwilling  to  leave  any  feeds  of  difeontent 
in  the  empire,  granted  them  a  private  declaration,  ex¬ 
empting  them  from  whatever  they  thought  injurious  or 
oppreflive  in  the  recefs,  and  afeertaining  to  them  the  full 
poffeftion  of  all  their  former  privileges. 

I  he  fituation  of  the  emperor’s  affairs  at  this  junClure 
made  thefe  extraordinary  concefTions  neceffary.  He 
iorefaw  a  rupture  with  France  to  be  unavoidable,  and 
lie  was  alarmed  at  the  rapid  progrefs  of  the  Turks  in 
Hungary.  A  great  revolution  had  happened  in  that 
kingdom.  John  Zapol  Scaepus,  by  the  afliftance  of 
Solyman,  had  wrefted  from  the  king  of  the  Romans  a 
considerable  part  of  the  country.  John  died,  and  left 
an  infant  fon.  Ferdinand  attempted  to  take  advantage 
of  the  minority,  in  order  to  repoffefs  himfelf  of  the 
whole  kingdom  3  but  his  ambition  was  difappointed  by 
the  activity  and  addrefs  of  George  Martinuzzi,  bifhop 
of  Waradin,  who  fhared  the  regency  with  the  queen. 
Senfible  that  he  was  unable  to  oppofe  the  king  of  the 
Romans  in  the  field,  Martinuzzi  fatisfied  himfelf  with 
holding  out  the  fortified  towns,  all  of  which  he  provided 
with  every  thing  neceffary  for  defence  5  and  at  the  fame 
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time  he  fent  ambaffidors  to  Solyman,  befecching  him  to  Spain. 

extend  towards  the  fon  that  imperial  protection  which  ' - 

had  lo  generoufly  maintained  the  father  on  his  throne. 
Ferdinand  uied  his  utmofl  endeavours  to  thwart  this 
negotiation,  and  even  meanly  offered  to  hold  the  Hun¬ 
garian  crown  on  the  fame  ignominious  condition  by 
which  John  had  held  it,  that  of  paying  tribute  to  the 
Porte.  But  the  fultan  law  fuch  advantages  from  ef- 
poufing  the  intereft  of  the  young  king,  that  he  inftant- 
ly  marched  into  Hungary  3  and  the  Germans,  having 
formed  the  liege  of  Buda,  were  defeated  with  great 
daughter,  before  that  city.  Solyman,  however,  inftead 
of  becoming  the  prote<ftor  of  the  infant  fovereign  whom 
he  had  relieved,  made  ufe  of  this  fuccefs  to  extend  his 
own  dominions  :  he  lent  the  queen  and  her  fon  into 
Xranfil vania,  which  province  he  allotted  them,  and  add¬ 
ed  Hungary  to  the  Ottoman  empire. 

Happily  for  the  Proteftants,  Charles  received  intelli¬ 
gence  of  this  revolution  foon  after  the  diet  at  Katifbon  3 
and  by  the  conceflions  which  he  made  them,  lie  obtain¬ 
ed  fuch  liberal  fupplies,  both  of  men  and  money,  as  left 
him  under  little  anxiety  about  the  feenrity  of  Germany. 

He. therefore  haftened  to  join  his  fleet  and  army  in  Ita-  Undertakes 
ly,  in  Older  to  carry  into  execution  a  great  and  favourite  an  unfuc- 
enterprile  which  he  had  concerted  againft  Algiers :  cefiful  ex- 
though  it  would  certainly  have  been  more  confiftent 
with  his  dignity  to  have  conducted  the  whole  force  of^?,’^  Al“ 
the  empire  againft  Solyman,  the  common  enemy  o£° 
Chriftendom,  who  was  ready  to  enter  bis  Auftrian  do¬ 
minions,  But  many  reafons  induced  Charles  to  prefer 
the  African  expedition  ;  he  wanted  ftrength,  or  at  leaft 
money,  to  combat  the  Turks  in  fo  diftant  a  country  as 
Hungary  3  and  the  glory  which  he  had  formerly  ac¬ 
quired  in  Barbary  led  him  to  hope  for  the  like  fuccefs, 
while  the  cries  of  his  Spanifh  fubjeds  roufed  him  to 
take  vengeance  on  their  ravagers.  But  the  unfortunate 
event  .of  this  expedition  has  already  been  related  under 
the  article  Algiers,  N°  14 — 20. 

The  lofs  which*  the  emperor  fuffered  in  this  calami-  Wa/be 
tous.  expedition  encouraged  the  king  of  France  to  begin  tween 
hoftilities,  on  which  he  had  been  for  feme  time  refolved  3  Francis  and 
and  an  adion  di  (honourable  to  civil  fociety  fur  milled cliarIes* 
lnm  with  too  good  a  pretext  for  taking  arms.  The 
marquis  del  Guafto,  governor  of  the  Milanefe,  having 
got  intelligence  of  the  motions  and  deftination  of  two 
ambaffadors,  Rincon  and  Fergofo,  whom  Francis  had 
difpatched,  the  one  to  the  Ottoman  Porte,  the  other  to 
the  republic  of  Venice  3  knowing  how  much  his  mafler 
wi filed  to  difeover  thp  intentions  of  the  French  mo¬ 
narch,  and  of  what  confequence  it  was  to  retard  I  he  ex¬ 
ecution  of  his  meafures,  he  employed  fome  foldiers  be¬ 
longing  to  the  earrifon  of  Pavia  to  lie  in  wait  for  thefe 
ambafladors  as  they  failed  down  the  Po,  who  murdered 
them  and  moft  of  their  attendants,  and  feized  their  pa¬ 
pers.  Francis  immediately  demanded  reparation  for 
this  barbarous  outrage  3  and  as  Charles  endeavoured  to 
put  him  off  with  an  evafive  anfwer,  he  appealed  to  all 
the  courts  of  Europe,  fetting  forth  the  heinoufnefs  of 
the  injury,  the  iniquity  of  the  emperor  in  difWgarding 
his  juft  requeft,  and  the  neceflity  of  vengeance.  But 
Charles,  who  was  a  more  profound  negotiator,  defeated 
in  a  great  mcafure  the  effefrs  of  thefe  reprefen tations  : 
he  fecured  the  fidelity  of  the  Proteftant  princes  in  Ger¬ 
many,  by  granting  them  new  conceflions  3  and  he  en¬ 
gaged  the  king  of  England  to  efpoufe  his  caufe,  under 
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pretence  of  defending  Europe  againfl  the  Infidels  ; 
while  Francis  was  only  able  to  form  an  alliance  with 
the  kings  of  Denmark  and  Sweden  (who  for  the  firlt 
time  interefled  themfelves  in  the  quarrels  cf  the  more 
potent  mcnavchs  of  the  fouth),  and  to  renew  his  treaty 
with  Solyman,  which  drew  on  him  the  indignation  of 
Chriilendom. 

But  the  activity  of  Francis  fupplied  all  the  defers  of 
his  negotiation.  Five  armies  were  foon  ready  to  take 
the  field,  under  different  generals,  and  with  different 
deilinations.  Nor  was  Charles  wanting  in  his  prepara¬ 
tions.  He  and  Henry  a  fecond  time  made  an  ideal  di- 
vifion  of  the  kingdom  of  France.  But  as  the  hoftilities 
which  followed  terminated  in  nothing  decifive,  and  were 
diftinguiilicd  by  no  remarkable  event,  except  the  battle 
of  Ceri foies  (gained  by  Count  d’Enguien  over  the  im- 
perialiils,  and  in  which  10,000  of  the  emperor’s  beft 
troops  fell),  at  laft  Francis  and  Charles,  mutually  tired 
of  harailing  each  other,  concluded  at  Crefpy  a  treaty 
of  peace,  in  which  the  king  of  England  was  not  men¬ 
tioned  ;  and  from  being  implacable  enemies,  became 
once  more,  to  appearance,  cordial  friends,  and  even  al¬ 
lies  by  the  ties  of  blood. 

The  chief  articles  of  this  treaty  were,  that  all  the 
conquefts  which  either  party  had  made  fince  the  truce  of 
Nice  (hould  be  reftored ;  that  the  emperor  fhould  give 
in  marriage  to  the  duke  of  Orleans,  either  his  own  eld- 
eff  daughter,  with  the  Low  Countries,  or  the  fecond 
daughter  of  his  brother  Ferdinand,  with  the  invefti- 
ture  of  the  Mrlanefe  ;  that  Francis  thould  renounce  all 
pretenfions  to  the  kingdom  of  Naples,  as  wTell  as  to  the 
lovereignty  of  Flanders  and  Artois,  and  Charles  give 
up  his°claim  to  the  duchy  of  Burgundy  ;  and  that 
both  lhould  unite  in  making  war  againft  the  Turks. 

The  emperor  was  chietiy  induced  to  grant  condi¬ 
tions  fo  advantageous  to  France,  by  a  defire  of  hum¬ 
bling  the  Pro  tell  ant  princes  in  Germany.  With  the 
papal  jurifdi&ion,  he  forefaw  they  would  endeavour  to 
throw  off  the  imperial  authority  ;  and  he  determined 
to  make  his  zeal  for  the  former  a  pretence  for  enfor¬ 
cing  and  extending  the  latter.  However,  the  death  of 
the  duke  of  Orleans  before  the  confummation  of  his 
marriage,  difentangled  the  emperor  from  the  mod  trou- 
blefome  ffipulation  in  the  treaty  of  Crefpy  ; .  and  the 
French  monarch,  being  dill  engaged  in  hoftilities  with 
England,  was  unable  to  obtain  any  reparation  for  the 
lofs  which  he  fullered  by  this  unforefeen  event.  Thefe 
hoftilities,  like  thofe  between  Charles  and  Francis,  ter¬ 
minated  in  nothing  decifive.  Equally  tired  of  a  ftruggle 
attended  with  no  glory  or  advantage  to  either,  the  con¬ 
tending  princes  concluded,  at  Campe,  near  Ardies,  a 
treaty  of  peace;  in  which  it  was  ftipulated,  that  France 
thould  pay  the  arrears  due  by  former  treaties  to  Eng¬ 
land.  But  thefe  arrears  did  not  exceed  one-third  of 
the  films  expended  by  Henry  on  his  military  opera¬ 
tions  ;  and  Francis  being  in  no  condition  to  difeharge 
them,  Boulogne  (a  chargeable  pledge)  was  left  in  the 
Lands  of  the  Englith  as  a  fecurity  for  the  debt. 

In  confequence  of  the  emperor’s  refolution  to  humble 
the  Proleftant  princes,  he  concluded  a  diftionourable 
peace  with  the  Porte,  ftipulating  that  his  brother  Fer¬ 
dinand  fhould  pay  tribute  for  that  part  of  Hungary 
wnhtiiQ  6  which  he  ftill  poffeffed  ;  while  the  lul tan  enjoyed  the 
'Turks  and  imperial  and  undifturbed  poffeftion  of  all  the  reft.  At 
Proteftants.  Rie  fame  time  he  entered  into  a  league  with  Pope 
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Paul  III.  for  the  extirpation  of  herefy  ;  but  in  reality  Spain, 
with  a  view  to  opprefs  the  liberties  of  Germany.  Here, 
however,  his  ambition  met  with  a  fevere  check  ;  for 
though  he  was  fuccefsful  at  firft,  lie  was  obliged  in 
I552  conclude  a  peace  with  the  Proteftants  on  their 
own  terms ;  as  has  been  related  under  the  article  Re¬ 
formation,  N°  26 — 32.  ,„T 

By  the  peace  concluded  on  this  occafion  the  emperor  Attempts 
loft  Metz,  Toul,  and  Verdun,  which  had  formed  the  to  recover 
barrier  of  the  empire  on  that  quarter;  and  therefore ^ ot  1 
foon  after  put  himfelf  at  the  head  of  an  army,  in  order  Provincc* 
to  recover  thefe  three  biftioprics.  In  order  to  conceal 
the  deftination  of  his  army,  he  gave  out,  that  he  in¬ 
tended  to  lead  it  into  Hungary,  to  fecond  Mauiice  in 
his  operations  againft  the  Infidels ;  and  as  that  pretext 
failed  him,  when  he  began  to  advance  towards  the 
Rhine,  lie  propagated  a  report  that  he  was  marching 
firft  to  chaftiie  Albeit  cf  Brandenburg,  who  had  re- 
fufed  to  be  included  in  the  treaty  of  Paliau,  and  whole 
cruel  exactions  in  that  part  of  Germany  called  loudly 
for  redrefs.  #  r^2 

The  French,  however,  were  not  deceived  by  thefe  arts^jv  obliged 
Henry  immediately  gueffed  the  true  objeft  of  Charles’s  to  raffe  the 
armament,  and  refolved  to  defend  his  conquefts  with  vi- fiege  ot 
gour.  The  defence  of  Metz,  againft  which  it  was  fore-  Heta. 
leen  the  whole  weight  of  the  war  would  be  turned,  was 
committed  to  Francis  of  Lorraine,  duke  of  Guife,  who 
poffefted  in  an  eminent  degree  all  the  qualities  that  ren¬ 
der  men  great  in  military  command.  He  repaired  with, 
joy  to  the  dangerous  Ration  ;  and  many  ot  the  French 
nobility,  and  even  princes  of  the  blood,  eager  to  diftin- 
guifh  themfelves  under  fuch  a  leader,  entered  Metz  as 
volunteers.  The  city  was  of  great  extent,  ill  fortified, 
and  the  fuburbs  large.  For  all  thefe  defe£ts  the  duke 
endeavoured  to  provide  a  remedy.  He  repaired  the  old 
fortifications  with  all  poftible  expedition,  labouring  with 
his  own  hands  ;  the  officers  imitated  his  example ;  and 
the  foldiers,  thus  encouraged,  cheerfully  fubmitted  to 
the  moft  fevere  toils ;  he  ere&ed  new  works,  and  he  le¬ 
velled  the  fuburbs  with  the  ground.  At  the  fame  time 
lie  rilled  the  magazines  with  provifions  and  military 
flores,  compelled  all  ufelefs  perfons  to  leave  the  place, 
and  laid  wafle  the  neighbouring  country  ;  yet  fuch  were 
his  popular  talents,  as  well  as  his  arts  of  acquiring  arv 
afeendant  over  the  minds  of  men,  that  the  citizens  not 
only  refrained  from  murmuring,  but  feconded  him  with' 
no  lefs  ardour  than  the  foldiers  in  all  his  operations— 
in  the  ruin  of  their  eftates,  and  in  the  havoc  of  their 
public  and  private  buildings. 

Meanwhile  the  emperor  continued  his  march  towards 
Lorraine,  at  the  head  of  60, coo  men.  On  his  approach 
Albert  of  Brandenburg,  whofe  army  did  not  exceed 
20,000  withdrew  into  that  principality,  as  if  he  in¬ 
tended  to  join  the  French  king  ;  and  Charles,  notwilh- 
ftanding  the  advanced  feafon,  it  being  towards  the  end 
of  October,  laid  fiege  to  Metz,  contrary  to  tip  advices- 
of  his  moft  experienced  officers. 

The  attention  of  both  the  befiegers  and  the  befieged 
was  turned  for  fome  time  towards  the  motions  of  Al¬ 
bert,  who  ftill  hovered  in  the  neighbourhood,  undeter** 
mined  which  fide  to  take,  though  refolved  to  fell  las 
fervice.  Charles  at  laft  came  up  to  his  price,  and  he 
pined  the  imperial  army.  The  emperor  now  flattered 
bimfelf  that  nothing  could  refill  his  force  ;  but  he  found 
himfelf  deceived.  After  a  fiege  of  almoft  60  days,  du- 
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ring  which  he  had  attempted  all  that  was  thought  pof- 
fible  for  art  or  valour  to  effect,  and  had  loft  upwards  of 
30,000  men  by  the  inclemency  of  the  weather,  difeafes, 
or  the  fword  of  the  enemy,  he  was  obliged  to  abandon 
the  enterprife. 

When  the  French  Tallied  out  to  attack  the  enemy’s 
condition  ofrear,  the  imperial  camp  was  filled  with  the  fick  and 
his  army,  wounded,  with  the  dead  and  the  dying.  All  the  roads 
by  which  the  army  retired  were  firewed  with  the  fame 
miferable  objects  3  who,  having  made  an  effort  beyond 
their  ftrength  to  cfcape,  and  not  being  able  to  proceed, 
were  left  to  perifh  without  affiftance.  Happily  that, 
and  all  the  kind  offices  which  their  friends  had  not  the 
power  to  perform,  they  received  from  their  enemies. 
The  duke  of  Guife  ordered  them  all  to  be  taken  care  of, 
and  fupplied  with  every  neceffary  3  he  appointed  phyfi- 
cians  to  attend,  and  direiSl  what  treatment  was  proper 
for  the  fick  and  wounded,  and  what  refrefiiments  for  the 
feeble  3  and  fuch  as  recovered  he  fent  home,  under  an 
efcort  of  foldiers,  and  with  money  to  bear  their  charges. 
By  thefe  a£ls  of  humanity,  lefs  common  in  that  age,  the 
duke  of  Guife  completed  that  heroic  charadler  which  he 
had  iuftly  acquired  by  his  brave  and  fuccefsful  defence 
of  Metz. 

The  emperor’s  misfortunes  were  not  confined  to 
Germany.  During  his  refidence  at  Villach,  he  had 
been  obliged  to  borrow  200,000  crowns  of  Cofmo 
de  Medici  3  and  fo  low  was  his  credit,  that  he  wras 
obliged  to  put  Cofmo  in  poffeffion  of  the  principality 
of  Piombino  as  a  fecurity  for  that  inconfiderable  fum  3 
by  which  means  he  loft  the  footing  he  had  hitherto 
maintained  in  Tufcany.  Much  about  the  fame  time 
he  loft  Sienna.  The  citizens,  who  had  long  enjoyed 
a  republican  government,  rofe  againft  the  Spanifh  gar- 
rifon,  which  they  had  admitted  as  a  check  upon  the 
tyranny  of  the  nobility,  but  which  they  found  was 
meant  to  enflave  them  3  forgetting  their  domeftic  ani- 
mofities,  they  recalled  the  exiled  nobles  3  they  demo* 
lifhed  the  citadel,  and  put  themfelves  under  the  protec¬ 
tion  of  France. 

To  thefe  unfortunate  events  one  ftill  more  fatal  had 
<almoft  fucceeded.  The  fevere  adminiftration  of  the 
viceroy  of  Naples  had  filled  that  kingdom  with  mur¬ 
muring  and  diffatisfa&ion.  The  prince  of  Salerno,  the 
bead  of  the  malecon tents,  fled  to  the  court  of  France. 
The  French  monarch,  after  the  example  of  his  father, 
applied  to  the  grand  fignior  3  and  Solyman,  at  that 
time  highly  incenfed  againft  the  houfe  of  Auftria  on 
account  of  the  proceedings  in  Hungary,  fent  a  power¬ 
ful  fleet  into  the  Mediterranean,  under  the  command 
of  the  corfair  Dragut,  an  officer  trained  up  under 
Barbaroffa,  and  fcarcely  inferior  to  his  mafter  in  cou¬ 
rage,  talents,  or  in  good  fortune.  Dragut  appeared 
on  the  coaft  of  Calabria  at  the  time  appointed  3  but 
not  being  joined  by  the  French  fleet  according  to  con¬ 
cert,  he  returned  to  Conftantinople,  after  plundering 
and  burning  feveral  places,  and  filling  Naples  with  con- 
fternation. 

Highly  mortified  by  fo  many  difafters,  Charles  re¬ 
tired  into  the  Low  Countries,  breathing  vengeance 
Low  Coiin-  agaJnft  France  :  and  here  the  war  was  carried  on  with 
confiderable  vigour.  Impatient  to  efface  the  ftain  which 
bis  military  reputation  had  received  before  Metz,  Charles 
laid  fiege  to  Terouane  ;  and  the  fortifications  being  in 
difrepair,  that  important  place  was  carried  by  affault. 
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Hefdin  alfo  was  invefted,  and  carried  in  the  fame  man-  Spain, 
ner.  The  king  of  France  was  too  late  in  afiembling  v— J 

his  forces  to  afford  relief  to  either  of  thefe  places  3  and 
the  emperor  afterwards  cautioufiy  avoided  an  engage- 
ment.  J(.6 

The  imperial  arms  were  lefs  fuccefsful  in  Italy.  The  But  rot  fo 
viceroy  of  Naples  failed  in  an  attempt  to  recover  Sienna  3  in  other 
and  the  French  not  only  eftablifhed  themfelves  moreP*aces* 
firmly  in  Tufcany,  but  conquered  part  of  the  illand  of 
Coriica,  Nor  did  the  affairs  of  the  houfe  of  Auftria 
go  on  better  in  Hungary  during  the  courfe  of  this  year, 
lfabella  and  her  fon  appeared  once  more  in  Tranfylva- 
nia,  at  a  time  when  the  people  were  ready  for  revolt,  in 
order  to  revenge  the  death  of  Martinuzzi,  whofe  lofs 
they  had  feverely  felt.  Some  noblemen  of  eminence 
declared  in  favour  of  the  young  king  3  and  the  bafhaw 
of  Belgrade,  by  Solyman’s  order,  efpoufing  his  caufe, 
in  oppofition  to  Ferdinand,  Caftaldo,  the  Auftrian  gene¬ 
ral,  was  obliged  to  abandon  Tranfylvania  to  lfabella  and 
the  Turks. 

In  order  to  counterbalance  thefe  and  other  Ioffes,  the  Marriage 
emperor,  in  1554,  concerted  a  marriage  between  his  between 
fon  Philip  and  Maiy  of  England,  in  hopes  of  adding  Philip  of 
that  kingdom  to  his  other  dominions.  Meamvhile?Pain 
the  war  between  Henry  and  Charles  was  carried  on 
with  various  fuccefs  in  the  Low  Countries,  and  in  Italy  An,  1554,, 
much  to  the  di (advantage  of  France.  The  French,  un¬ 
der  the  command  of  Strozzi,  were  defeated  in  the  bat¬ 
tle  of  Merciano  3  Sienna  was  reduced  by  Medicino,  the 
Florentine  general,  after  a  fiege  of  ten  months  3  and 
the  gallant  Siennefe  were  fubjefted  to  the  Spanifh  yoke. 

Much  about  the  fame  time  a  plot  was  formed  by  the 
Francifcans,  but  happily  difeovered  before  it  could  be 
carried  into  execution,  to  betray  Metz  to  the  Imperia- 
lifts.  The  father  guardian,  and  twenty  other  monks, 
received  fentence  of  death  on  account  of  this  confpiracy  3 
but  the  guardian,  before  the  time  appointed  for  his  ex¬ 
ecution,  was  murdered  by  his  incenfed  accomplices, 
whom  he  had  feduced  5  and  fix  of  the  youngeft  were 
pardoned. 

While  war  thus  raged  in  Italy  and  the  Low  Coun¬ 
tries,  Germany  enjoyed  fuch  profound  tranquillity,  as 
afforded  the  diet  full  leifure  to  confirm  and  perfect  the 
plan  of  religious  pacification  agreed  upon  at  Paffau, 
and  referred  to  the  confederation  of  the  next  meeting  of 
the  Germanic  body.  During  the  negociation  of  this 
treaty,  an  event  happened  which  aftonifhed  all  Europe, 
and  confounded  the  reafonings  of  the  wifeft  politicians.  1£;g 
The  emperor  Charles  V.  though  no  more  than  56,  an  Charles  re- 
age  when  obje&s  of  ambition  operate  with  full  force  on  %rs 
the  mind,  and  are  generally  purfued  with  the  greateft  ™iTfoiT 
ardour,  had  for  fome  time  formed  the  refolution  of  re-  philip. 
figning  his  hereditary  dominions  to  his  fon  Philip.  He  An.  155^. 
now  determined  to  put  it  in  execution.  Various  have 
been  the  opinions  of  hiftorians  concerning  a  refolution 
fo  fingular  and  unexpected  3  but  the  mod  probable  feem 
to  be,  the  difappointments  which  Charles  had  met  with 
in  his  ambitious  hopes,  and  the  daily  decline  of  his 
health.  He  had  early  in  life  been  attacked  with  the 
gout  3  and  the  fits  were  now  become  fo  frequent  and 
fevere,  that  not  only  the  vigour  of  his  conftitution  was 
broken,  but  the  faculties  of  his  mind  were  fenfibly  im¬ 
paired.  He  therefore  judged  it  more  decent  to  con¬ 
ceal  his  infirmities  in  fome  folitude,  than  to  expdfe  them 
any  longer  to  the  public  eye  ;  and  as  he  was  unwilling 

to 
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Sp*h.  to  forfeit  the  fame,  or  lole  the  acquisitions  of  his  better 

— years,  by  attempting  to  guide  the  reins  of  government 
when  he  was  no  longer  able  to  hold  them  with  Hea¬ 
dings,  he  determined  to  feek  in  the  tranquillity  of 
retirement,  that  happinefs  which  he  had  in  vain  pur- 
fued  amid  ft  the  tumults  of  war  and  the  intrigues  of 
Hate. 

In  confequence  of  this  refolution,  Charles,  who  had 
already  ceded  to  his  fon  Philip  the  kingdom  of  Naples 
and  the  duchy  of  Milan,  aflembled  the  Hates  of  the 
Low  Countries  at  Bruffels ;  and  feating  himfelf  for  the 
laft  time  in  the  chair  of  Hate,  he  explained  to  his  fub- 
jefts  the  reafons  of  his  refignadon,  and  folemnly  de¬ 
volved  his  authority  upon  Philip.  Pie  recounted  with 
dignity,  but  without  oHentation,  all  the  great  things 
which  he  had  undertaken  and  performed  Hr.ce  the  com¬ 
mencement  of  his  adminiHration.  44  I  have  dedicated 
(obferved  he),  from  the  17th  year  of  my  age,  all  my 
thoughts  and  attention  to  public  objects,  relerving  no 
portion  of  my  time  for  the  indulgence  of  cafe,  and  very 
little  for  the  enjoyment  of  private  pleafure.  Either  in 
a  pacific  or  hoiiile  manner,  I  have  vifited  Germany  nine 
times,  Spain  fix  times,  France  four  times,  Italy  feven 
times,  the  Low  Countries  ten  times,  England  twice, 
Africa  as  often  •,  and  while  my  health  permitted  me  to 
difeharge  the  duty  of  a  fovereign,  and  the  vigour  of  my 
confiitution  was  equal  in  any  degree  to  the  arduous  of¬ 
fice  of  governing  fuch  extenfive  dominions,  I  never  fhun- 
ned  labour,  nor  repined  under  fatigue  *,  but  now,  when 
my  health  is  broken,  and  my  vigour  exhaufted  by  the 
rage  of  an  incurable  difiemper,  my  growing  infirmities 
admonifh  me  to  retire  ;  nor  am  I  fo  fond  of  reigning, 
as  to  retain  the  feeptre  in  an  impotent  hand,  which  is 
no  longer  able  to  prote<ff  my  fubjecls.  Infiead  of  a 
fovereign  -worn  out  with  difeafes  (continued  he),  and 
fcarce  naif  alive,  I  give  you  one  in  the  prime  of  litc, 
already  accufiomed  to  govern,  and  who  adds  to  the  vi¬ 
gour  of  youth  all  the  attention  and  fagacity  of  maturer 
years,”  Then  turning  towards  Philip,  who  fell  on  his 
knees,  and  killed  his  father’s  hand,  44  It  is  in  your 
power  (faid  Charles),  by  a  wife  and  virtuous  admini¬ 
Hration,  to  j uHify  the  extraordinary  proof  which  I  give 
this  day  of  my  paternal  affe&ion,  and  to  demonfirate 
that  you  are  worthy  of  the  extraordinary  confidence 
which  I  repofe  in  you.  Preferve  (added  he)  an  in¬ 
violable  regard  for  religion  ;  maintain  the  Catholic  faith 
in  its  purity  ;  let  the  laws  of  your  country  be  facred  in 
your  eyes  ;  encroach  not  on  the  rights  of  your  people  ; 
and  if  the  time  Ihould  ever  come  when  you  (hall  wifii 
to  enjoy  the  tranquillity  of  private  life,  may  you  have 
a  fon  to  whom  you  can  refign  your  feeptre  with  as 
much  fatisfa&ion  as  I  give  up  mine  to  you.”  A  few 
weeks  after,  he  refigned  to  Philip  the  fovereignty  of 
Soain  and  America  \  referring  nothing  to  himfelf  out 
of  all  thele  vaH  poffeflions  but  an  annual  penfion  of 
100,000  crowns. 

Charles  was  now  impatient  to  embark  for  Spain,  where 
he  had  fixed  on  a  place  of  retreat  \  but  by  the  advice  of 
his  phyficians,  he  put  off  his  voyage  for  fome  months,  on 
account  of  the  fever ity  of  the  feafon  *,  and,  by  yielding 
to  their  judgment,  he  had  the  fatisfaefion  before  he  left 
the  Low  Countries  of  taking  a  confiderable  Hep  towards 
a  peace  with  France.  This  lie  ardently  longed  for  5 
not  only  on  his  Ton’s  account,  whofe  adminiHration  he 
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wifiied  tocommence  in  quietnefs,  but  that  he  might  have  t  Spain, 
the  glory,  when  quitting  the  world,  of  reHoring  to  Eu- 
rope  that  tranquillity  which  his  ambition  had  baniftied 
out  of  it  almoH  from  the  time  that  he  affumed  the  reins 
of  government. 

The  great  bar  to  fuch  a  pacification,  on  the  part  of 
France,  w'as  the  treaty  which  Henry  had,  concluded 
with  the  Pope  ;  and  the  emperor’s  claims  were  too  r59 
numerous  to  hope  for  adjufiing  them  fuddenly.  A  A  truce  of 
truce  of  five  years  -was  therefore  propofed  by  Charles 
during  which  term,  without  difcuflmg  their  refpe6live^;nt^u  ‘e 
pretenfions,  each  fhould  retain  what  was  in  his  poffef-  France, 
fion  •,  and  Henry,  through  the  perfuafion  of  the  con- 
flable  Montmorency,  who  represented  the  imprudence 
of  facrificing  the  true  intereHs  of  his  kingdom  to  the 
ra(h  engagements  that  he  had  come  under  with  Paul, 
authoiifed  his  ambaffadors  to  fign  at  Vaucelles  a  treaty, 
which  wrould  infure  to  him  for  fo  confiderable  a  period  the 
important  conqueH  which  he  had  made  on  the  German 
frontier,  together  with  the  greater  part  of  the  duke  or 
Savoy’s  dominions. 

The  Pope,  when  informed  of  this  tranfa&ion,  was  no 
lefs  filled  with  terror  and  afionifhment  than  rage  and  in¬ 
dignation.  But  he  took  equal  care  to  conceal  his  fear 
and  his  anger.  He  affedted  to  approve  highly  of  the 
truce  j  and  he  offered  his  mediation,  as  the  common  fa¬ 
ther  of  ChriHendom,  in  order  to  bring  about  a  defini¬ 
tive  peace.  Under  this  pretext,  he  appointed  Cardinal 
Rebibo  his  nuncio  to  the  court  of  Brulfels,  and  his  ne¬ 
phew  Cardinal  Caraffa  to  that  of  Paris.  The  public  in- 
ftrudlions  of  both  were  the  fame  \  but  Caraffa,  befides 
thefc,  received  a  private  commiffion,  to  fpare  neither  in¬ 
treaties,  promifes,  nor  bribes,  in  order  to  induce  the 
French  monarch  to  renounce  the  truce  and  renew  his 
engagements  with  the  holy  fee.  He  flattered  Henry 
with  the  conqueft  of  Naples ;  he  gained  by  his  addrefs 
the  Guifes,  the  queen,  and  even  the  famous  Diana  of 
Poidfiers,  duchefs  of  Valentinois,  the  king’s  miflrefs  j 
and  they  eafily  fwayed  the  king  himfelf,  who  already 
leaned  to  that  fide  towards  which  they  wifiied  to  incline 
him.  All  Montmorency’s  prudent  remonflrances  were 
difregarded  j  the  nuncio  (by  powers  from  Rome)  abfol- 
ved  Henry  from  his  oath  of  truce  \  and  that  weak  prince 
figned  a  new  treaty  with  the  Pope  \  which  rekindled 
with  frefii  violence  the  flames  of  war,  both  in  Italy  and 
the  Low  Countries.  r(j0 

No  fooner  was  Paul  made  acquainted  wnth  the  fuc-  Quarrel  he¬ 
eds  of  this  negotiation  than  he  proceeded  to  the  molt  ?wixt  the 
indecent  extremities  againfi  Philip.  He  ordered  the P°Pe 
Spanifli  ambaffador  to  be  imprifoned  j  he  excommuni-j^^ 
cated  the  Colonnas,  becaufe  of  their  attachment  to  the 
imperial  houfe  ;  and  he  confidered  Philip  as  guilty  of 
high  treafon,  and  to  have  forfeited  his  right  to  the 
kingdom  of  Naples,  which  he  rvas  fuppofed  to  hold  of 
the  holy  fee,  for  afterward  affording  them  a  retreat  in 
his  dominions. 

Alarmed  at  a  quarrel  with  the  Pope,  whom  he  had 
been  taught  to  regard  with  the  moff  fuperflitious  vene¬ 
ration,  as  the  vicegerent  of  Chrift  and  the  common  fa¬ 
ther  of  Chriftendom,  Philip  tried  every  gentle  method 
before  he  made  ufe  of  force.  He  even  confulted  fome 
Spanifli  .divines  on  the  lawffulnefs  of  taking  arms  againfl: 
a  perfon  fo  facred.  They  decided  in  his  favour  ^  and 
Paul  continuing  inexorable,  the  duke  of  Alva,,  to  xvhom 
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the  negotiations  as  well  as  the  war  had  been  committed,  enemy,  and 


entered  the  ecclefiaftical  ftate  at  the  head  of  10,000  ve¬ 
terans,  and  carried  terror  to  the  gates  of  Rome. 

The  haughty  pontiff,  though  ffill  inflexible  and  un¬ 
daunted  himfelf,  was  forced  to  give  way  to  the  fears 
of  the  cardinals,  and  a  truce  ivas  concluded  for  40  days. 
Mean  time  the  duke  of  Guife  arriving  with  a  fupply  of 
20,000  French  troops,  Paul  became  more  arrogant  than 
ever,  and  banilhed  all  thoughts  from  his  mind  but  thofe 
of  w'ar  and  revenge.  The  duke  of  Guife,  however,  who 
had  precipitated  his  country  into  this  war,  chiefly  from 
a  defire  of  gaining  a  field  where  he  might  difplay  his 
own  talents,  was  able  to  perform  nothing  in  Italy  wor¬ 
thy  of  his  former  fame.  He  wTas  obliged  to  abandon 
the  fiege  of  Civetella  }  he  could  not  bring  the  duke  of 
Alva  to  a  general  engagement  *,  his  army  periflied  by 
difeafes }  and  the  Pope  negleRed  to  furnifh  the  necef- 
fary  reinforcements.  He  begged  to  be  recalled  5  and 
France  flood  in  need  of  his  abilities. 

Philip,  though  willing  to  have  avoided  a  rupture, 
was  no  fooner  informed  that  Henry  had  violated  the 
truce  of  Vaucellcs,  than  he  determined  to  a61  with  fuch 
vigour,  as  fiiould  convince  Europe  that  his  father  had 
not  erred  in  refigning  to  him  the  reins  of  government. 
He  immediately  affembled  in  the  Low  Countries  a  body 
of  50,000  men,  and  obtained  a  fupply  of  10,000  from 
England,  wThich  he  had  engaged  in  his  quarrel  \  and  as 
he  was  not  ambitious  of  military  fame,  he  gave  the 
command  of  his  army  to  Emanuel  Philibert  duke  of 
Savoy,  one  of  the  greateft  generals  of  that  warlike  age. 

The  duke  of  Savoy  kept  the  enemy  for  fome  time  in 
fufpenfe  with  regard  to  his  deflination  *,  at  laft  he  feem- 
ed  to  threaten  Champagne  *,  towards  which  the  French 
drew  all  their  troops  •,  then  turning  fuddenly  to  the 
lfJl  right,  he  advanced  by  rapid  marches  into  Picardy,  and 
The  French  laid  fiege  to  St  Quin  tin.  It  was  deemed  in  thofe  times 
entirely  de-  a  town  of  confiderable  ftrength  ;  fcvit  the  fortifications 
Teated  at  ]la(j  been  much  neglected,  and  the  garrifon  did  not 
amount  to  a  fifth  part  of  the  number  requifite  for  its 
defence  :  it  mull  therefore  have  furrendered  in  a  few 
days,  if  the  admiral  de  Coligny  had  not  taken  the  gal¬ 
lant  refolution  of  throwing  himfelf  into  it  with  fuch  a 
body  of  men  as  could  be  collected  on  a  fudden.  This 
he  effeRed  in  fpite  of  the  enemy,  breaking  through 
their  main  body.  The  place,  however,  wns  clofely  in¬ 
verted  }  and  the  conftable  Montmorency,  anxious  to 
extricate  his  nephew  out  of  that  perilous  fituation,  in 
which  his  zeal  for  the  public  had  engaged  him,  as  well 
as  to  fave  a  town  of  fuch  importance,  raftily  advanced 
to  its  relief  with  forces  one  half  inferior  to  thofe  of  the 
enemy.  His  army  was  cut  in  pieces,  and  he  himfelf 
made  prifoner. 

The  cautious  temper  of  Philip  on  this  occafion  faved 
France  from  devaluation,  if  not  ruin.  The  duke  of  Sa¬ 
voy  propofed  to  overlook  all  inferior  objeRs,  and  march 
fpeedily  to  Paris,  which,  in  its  prefent  confternation,  he 
conld  not  have  failed  to  make  himfelf  marter  of ;  but 
Philip,  afraid  of  the  confequences  of  fuch  a  bold  enter- 
prife,  defired  him  to  continue  the  fiege  of  St  Quintin, 
in  order  to  fecure  a  fafe  retreat  in  cafe  of  any  difartrous 
event.  The  town,  long  and  gallantly  defended  by  Co- 
ligny,  was  at  lart  taken  by  ftorm  ;  but  not  till  France 
was  in  a  Rate  of  defence. 

Philip  was  now  fenfible  that  he  had  loft  an  opportu¬ 
nity  which  could  never  be  recalled,  of  diftrefting  his 
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contented  himfelf  with  reducing  Horn  and  Spain. 
Catelet ;  which  petty  towns,  together  with  St  Quintin, 
were  the  foie  fruits  of  one  of  the  mod  decifive  victories 
gained  in  the  16th  century.  The  Catholic  king,  how  ¬ 
ever,  continued  in  high  exultation  on  account  of  his 
fuccefs  5  and  as  all  his  paffions  were  tinged  with  fuper- 
ftition,  he  vowed  to  build  a  church,  a  monaftery,  and  a 
palace,  in  honour  of  St  Laurence,  on  the  day  lacred  to 
whofe  memory  the  battle  of  St  Quintin  had  been  fought. 

He  accordingly  laid  the  foundation  of  an  edifice,  in 
which  all  thefe  were  included,  and  which  he  continued 
to  forward  at  vait  expence,  for  22  years.  T  he  fame 
principle  which  dilated  the  vow  directed  the  building. 

It  was  fo  formed  as  to  refemble  a  gridiron — 011  which 
culinary  inftrument,  according  to  the  legendary  tale, 

St  Lawrence  had  fuffered  martyrdom.  Such  is  the  ori¬ 
gin  of  the  famous  Efcurial  near  Madrid,  the  royal  refi- 
dence  of  the  kings  of  Spain. 

The  firft  account  of  that  fatal  blow7  which  France 
had  received  at  St  Quintin,  was  carried  to  Rome  by 
the  courier  whom  Henry  had  fent  to  recal  the  duke  of 
Guife.  Paul  remonftrated  warmly  againft  the  depar¬ 
ture  of  the  French  army  \  but  Guife’s  orders  were  per¬ 
emptory.  The  arrogant  pontiff  therefore  found  it  ne- 
ceffary  to  accommodate  his  conduct  to  the  exigency  of 
his  affairs,  and  to  employ  the  mediation  of  the  Vene¬ 
tians,  and  of  Cofmo  de  Medici,  in  order  to  obtain  peace. 

The  firft  overtures  of  this  nature  were  eagerly  liilened 
to  by  the  Catholic  king,  who  ftill  doubted  the  juftice 
of  his  caufe,  and  confidered  it  as  his  greateft  misfortune  ^ 
to  be  obliged  to  contend  writh  the  Pope.  Paul  agreed  peace  con- 
to  renounce  his  league  with  France  \  and  Philip  ftipu-  eluded, 
lated  on  his  part,  that  the  duke  of  Alva  ftiould  repair 
in  perfon  to  Rome,  and  after  afking  pardon  of  the  holy 
father  in  his  owTn  name  and  in  that  of  his  matter,  for 
having  invaded  the  patrimony  of  the  church,  (hould  re¬ 
ceive  abfolution  from  that  crime.  Thus  Paul,  through 
the  fuperftitious  timidity  of  Philip,  finiihed  an  unpro- 
pitious  war  not.  only  without  any  detriment  to  the  apofto- 
lic  fee,  but  favv  his  conqueror  humbled  at  his  feet  :  and 
fo  exceffive  was  the  veneration  of  the  Spaniards  in  that 
age  for  the  papal  character,  that  the  duke  of  Alva,  the 
proudeft  man  perhaps  of  his  time,  and  accuftomed  from 
his  infancy  to  converfe  wath  princes,  acknowledged, 
that  when  he  approached  Paul,  he  wras  fo  much  over¬ 
awed,  that  his  voice  failed,  and  his  prefence  of  mind  for- 
fook  him.  7(^ 

But  though  this  war,  which  at  its  commencement  Ccnrtquer- 
threatened  mighty  revolutions,  wTas  terminated  without  ces  ot  the 
occafioning  any  alteration  in  thofe  ftates  which  were  its 
immediate  ohjeR,  it  produced  effeRs  of  confiderable 
confequence  in  other  parts  of  Italy.  In  order  to  de¬ 
tach  ORavio  Farnefe,  duke  of  Parma,  from  the  French 
intereft,  Philip  reftored  to  him  the  city  of  Placentia 
and  its  territory,  which  had  been  feized  by  Charles  V. 
and  he  granted  to  Cofmo  de  Medici  the  inveftiture  of 
Sienna,  as  an  equivalent  for  the  fums  due  to  him.  By 
thefe  treaties,  the  balance  of  powder  among  the  Italian 
ftates  wras  poifed  with  more  equality,  and  rendered  lefs 
variable  than  it  had  been  fince  it  received  the  firft  vio¬ 
lent  ftiock  from  the  invafion  of  Charles  VIII.  and  Italy 
henceforth  ccafed  to  be  the  theatre  on  which  the  mo- 
narchs  of  Spain,  France,  and  Germany,  contended  for 
fame  and  dominion.  Their  hoftilities,  excited  by  new 
objeRs,  ftained  other  regions  of  Europe  with  blood, 

and 
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Spain,  and  made  other  dates  feel,  in  their  ttifn,  the  raifeties  of 
^ “ “ 1 J  war. 

,  The  duke  of  Guife,  who  left  Rome  the  fame  day  that 
imfuccTftful  his  adverfary  the  duke  of  Alva  made  his  humiliating 
in  the  Low  fubmiffion  to  the  Pope,  was  received  in  France  as  the 
Countries,  guardian  angel  of  the  kingdom.  He  was  appointed 
lieutenant-general  in  chief,  with  a  jurifdi£lion  almoft 
unlimited  ;  and,  eager  to  juftify  the  extraordinary  con¬ 
fidence  which  the  king  had  repofed  in  him,  as  well  as 
to  perform  fomething  fuitable  to  the  high  expe&ations 
of  his  countrymen,  he  undertook  in  winter  the  fiege  of 
Calais.  Having  taken  that  place,  he  next  inverted  Fhi- 
onville  in  the  duchy  of  Luxembourg,  one  of  the  rtrong- 
eft  towns  on  the  frontiers  of  the  Netherlands  \  and  for¬ 
ced  it  to  capitulate  after  a  fiege  of  three  weeks.  But 
the  advantages  on  this  quarter  were  more  than  balanced 
by  an  event  which  happened  in  another  part  of  the  Low 
Countries.  The  marefchal  de  Termes  governor  of  Ca¬ 
lais,  who  had  penetrated  into  Flanders  and  taken  Dun¬ 
kirk,  was  totally  routed  near  Gravelines,  and  taken  pri- 
foner  by  Count  Egmont.  This  difafter  obliged  the  duke 
of  Guife  to  relinquirti  all  his  other  fchemes,  and  haften 
towards  the  frontiers  of  Picardy,  that  he  might  there 
•ppofe  the  progrefs  of  the  enemy. 

The  eyes  of  all  France  were  now  turned  towards  the 
duke  of  Guife.  as  the  only  general  on  whofe  arms  vic¬ 
tory  always  attended,  and  in  whofe  conduct  as  well  as 
good  fortune  they  could  confide  in  every  danger.  His 
ltrength  was  nearly  equal  to  the  duke  of  Savoy’s,  each 
commanding  about  40,000  men.  They  encamped  at 
the  diftance  of  a  few  leagues  from  one  another  7  and  the 
French  and  Spanirti  monarchs  having  joined  their  re- 
fipeftive  armies,  it  was  expelled  that,  after  the  vicifiitudes 
of  war,  a  decifive  battle  would  at  laft  determine  which 
of  the  rivals  fliould  take  the  afcendency  for  the  future  in 
the  a  {Fairs  of  Europe.  But  both  monarchs,  as  if  by 
agreement,  flood  on  the  defenfive  ;  neither  of  them  dis¬ 
covering  any  inclination,  though  each  had  it  in  his 
power,  to  reft  the  decifion  of  a  point  of  fuch  importance 
l6l.  on  the  iffue  of  a  fingle  battle. 

Peace  con-  During  this  ftate  of  inaftion,  peace  began  to  be  men- 
cluiled  be-  tioned  in  each  camp,  and  both  Henry  and  Philip  dif- 
tween  Hen-covered  an  eqUai  difpofition  to  liften  to  any  overture 
ry  and  Phi-  tkat  tencjed  to  re-eftablifh  it.  The  private  inclinations 
of  both  kings  concurred  with  their  political  interefts 
and  the  wiflies  of  their  people.  Philip,  languifhed  to 
return  to  Spain,  the  place  of  his  nativity,  and  peace 
only  could  enable  him,  either  with  decency  or  fafety,  to 
quit  the  Low  Countries.  Henry  was  now  defirous  of 
being  freed  from  the  avocations  of  war,  that  he  might 
have  leifure  to  turn  the  whole  force  of  his  government 
towards  fuppreffing  the  opinions  of  the  reformers,  which 
were  fpreading  with  fuch  rapidity  in  Paris  and  the  other 
great  towns,  "that  they  began  to  grow  formidable  to  the 
eftablilhed  church.  Court-intrigues  confpired  with  thefe 
public  and  avowed  motives  to  haften  the  negociation, 
and  the  abbey  of  Cercamp  was  fixed  on  as  the  place  of 
congrefs. 

While  Philip  and  Henry  were  making  thefe  advan¬ 
ces  towards  a  treaty  which  reftored  tranquillity  to  Eu¬ 
rope,  Charles  V.  whofe  ambition  had  fo  long  difturbed 
it,  but  who  had  been  for  fome  time  dead  to  the  world, 
166  ended  his  days  in  the  monaftery  of  St  Juftus  in  Eftrema- 
Chtrlts°V  dura,  which  he  had  chofen  as  the  place  of  his  retreat,  as 
is  particularly  related  under  the  article  CHARLES  V. 
You  XIX.  Part  II. 


After  the  death  of  Charles,  the  kingdom  of  Spain  Spain, 
foon  loft  great  part  of  its  confoquerice.  Though  Charles 
had  ufed  all  his  intereft  to  get  his  fon  Philip  elected 
emperor  of  Germany,  he  had  been  totally  difappointed  ^ 
and  thus  the  grandeur  of  Philip  II.  never  equalled  that 
of  his  father.  His  dominions  were  alfo  confiderably 
abridged  by  his  tyrannical  behaviour  in  the  Netherlands. 

In  confequence  of  this,  the  United  Provinces  revolted  \  167 

and  aftet  a  long  and  bloody  war  obtained  their  liberty  *.  ftev°k 
In  this  quarrel  Elizabeth  of  England  took  part  againft 
Philip,  which  brought  on  a  war  with  Spain.  The  great  *$ee  \jniu 
Ioffes  he  fuftained  in  thefe  wars  exhaufted  the  kingdom  ed  Pro - 
both  of  men  and  money,  notwithftanding  the  great  fums  im-  vtnces* 
ported  from  America.  Indeed  the  difcovery  of  that  coun¬ 
try  has  much  impoveriihed,  inftead  of  enriching  Spain  -7 
for  thus  the  inhabitants  have  been  rendered  lazy  and  averfe 
to  every  kind  of  manufacture  or  traffic,  which  only  can  X6S 
be  a  durable  fource  of  riches  and  ftrength  to  any  nation.  Expuifion 
The  ruin  of  the  kingdom  in  this  refpeCt,  however,  was°f the 
completed  by  Philip  III.  who,  at  the  inftigation  of  the  in-  ?s°^  ^ 
quifition,  and  by  the  advice  of  his  prime  minifter  the  duke  fequences 
of  Lerma,  expelled  from  the  kingdom  all  the  Morefcoesto  Spain, 
or  Moors,  defendants  of  the  ancient  conquerors  of  Spain. 

Thirty  days  only  were  allowed  them  to  prepare  for 
their  departure,  and  it  was  death  to  remain  beyond 
that  time.  The  reafon  for  this  barbarous  decree  was, 
that  thefe  people  were  ftill  Mahometans  in  their  hearts, 
though  they  conformed  externally  to  the  rites  of  Chri- 
ftianity,  and  thus  might  corrupt  the  true  faith.  The 
Morefcoes,  however,  chofe  themfelves  a  king,  and  at¬ 
tempted  to  oppofe  the  royal  mandate  \  but,  being  al¬ 
moft  entirely  unprovided  with  arms,  they  were  foon 
obliged  to  fubmit,  and  were  all  banifhed  the  kingdom. 

By  this  violent  and  impolitic  meafure,  Spain  loft  almoft  a 
million  of  induftrious  inhabitants  \  and  as  the  kingdom 
was  already  depopulated  by  bloody  wars,  by  repeated 
emigrations  to  America,  and  enervated  by  luxury,  it  now 
fank  into  a  ftate  of  languor  from  which  it  has  never  re¬ 
covered.  ^  jgp 

The  reign  of  Philip  IV.  the  fucceffor  of  Philip  III.  Philip  IV. 
commenced  in  1621.  He  had  not  been  long  feated  on  An.  1621* 
the  throne  before  the  expiration  of  the  1 2  years  truce 
which  Philip  III.  had  concluded  with  the  United  Pro¬ 
vinces,  again  involved  Spain  in  the  calamities  of  war. 

The  renewed  conteft  was  carried  on  with  vigour  by  both 
the  contending  powers,  till  in  the  year  1648  the  Spanifh 
monarch  was  compelled  to  fign  the  treaty  of  Munfter, 
by  which  the  United  Provinces  were  declared  free  and 
independent.  From  this  period  the  power  of  the  Spa-  ° 
nifh  monarchy  began  to  decline,  as  it  had  already  been  United 
feverely  (haken  by  the  lofs  of  Portugal.  Provinces. 

This  event  took  place  in  1640,  when  the  Portuguefe  I7I 
finally  threw  off  the  Spanilh  yoke,  and  that  country  re-^tugal. 
mained  an  independent  kingdom,  till  the  power  of  Bo-  An<  I^0, 
naparte  compelled  its  lawful  monarch  to  abandon  his  Eu¬ 
ropean  territories.  Philip  IV.  alfo  profecuted  an  unfuc- 
cefsful  war  with  France.  This  war  was  terminated  in 
1659,  an<^  Phffip  died  about  fix  years  after.  172 

The  new  monarch,  Charles  II.  was  only  four  years  Chanes  II. 
old  when  he  fucceeded  to  the  throne.  He  was  of  a  An*  1 66$' 
feeble  conftitution,  and  a  weak '  capacity.  The  war 
which  had  been  occafioned  by  the  revolt  of  Portugal, 
continued  till  the  year  1668,  when  a  peace  was  con¬ 
cluded,  and  the  independence  of  that  kingdom  was  ac¬ 
knowledged.  Hoftilities  had  been  renewed  with  France, 

3  U  but 
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t  sPatfl-  but  greatly  to  the  difadvantage  of  the  Spaniards,  who 
r~*  loft  iome  of  the  richeft  and  belt  fortified  towns  which 
they  ftill  poffeffed  in  Flanders.  The  peace  of  Nime- 
guen  between  France  and  Spain  was  figned  in  the  year 
1678.  Charles  II.  died  in  1700,  and  with  him  ended 
the  male  line  of  the  houfe  of  Auftria 3  a  dynafty  to 
which  Spain  owres  lefs  than  to  any  other  race  of  its  mo- 
narchs. 

#  Hiftorians  have  been  fond  of  reprefenting  the  domi¬ 
nion  of  the  Auftrian  princes  in  Spain  as  produflive  of 
the  greateft  glory  and  advantage  to  that  kingdom.  The 
reign  of  Charles  V.  may  indeed  be  faid  to  have  been  a 
glorious  reign 3  but  little  of  its  glory  belonged  to  Spain, 
and  the  emperor  certainly  negle&ed  her  interefts  in  ad¬ 
vancing  thofe  of  his  more  favoured  territories.  The  pic¬ 
ture  given  by  the  Spanifh  liiftoiiar.s  of  the  (late  of  Spain 
at  the  acceffion  and  during  the  reign  of  Philip  II.  fully 
evinces  how  little  that  kingdom  had  profited  by  the 
change  in  the  line  of  its  fucceffion.  Agriculture  was 
negle&ed  3  commerce  was  fettered  by  enoimous  duties, 
and  the  people  were  held  in  the  chains  of  ignorance  and 
fuperftition. 

Accefiicn  Charles  II.  was  fucceeded  by  Philip  V.  duke  of  An- 

Houf  f  aild  £ranLr°n  t0  Louis  XIV.  of  France,  who  had 

Bourbon.  keen  n0I™natecl  heir  t0  the  Spanifh  throne  by  the  late 
An.  1700.  mon?‘rch.  The  tranfa&ions  of  the  wTar  which  was  foon 
declared  againfi  France  and  Spain,  by  England,  Hol¬ 
land,  and  the  empire,  aflifted  by  Savoy,  Portugal,  3nd 
Pruflia,  have  been  already  related  under  the  article  Bri¬ 
tain,  from  N°  345  to  N°  371.  The  treaty  of  Utrecht, 
which  terminated  the  differences  between  the  principal 
contending  powers,  was  figned  in  1713,  and  in  1715  a 
permanent  peace  was  concluded  between  Spain  and  Por¬ 
tugal.  Hoftilities,  however,  ftill  continued  with  Savoy 
and  Sardinia,  and  in  1715  the  ifland  of  Sardinia  wxs 
taken  by  a  Spanifh  fleet, r  and  the  year  following  another 
fleet  belonging  to  the  fame  nation  invaded  ficily,  but 
was  defeated  by  the  Brilifh  admiral  Byng.  By  a  new 
treaty  in  1720,  Sardinia  was  given  to  the  duke  of 
Savoy,  and  Sicily  to  the  emperor  3  and  by  the  treaty  of 
Seville,  concluded  in  1729,  the  duchies  of  Tufcany, 
Parma,  and  Placentia,  were  ceded  to  Spain.  In  1731, 
the  Spanifh  king  invaded  Naples,  took  poffeffion  of  that 
kingdom,  and  conferred  it  on  his  fon  Don  Carlos,  in 
eonfequence  of  which  war  was  declared  between  Spain 
and  the  empire  in  1733.  At  the  end  of  that  year  the 
palace  of  Madrid  was  confumed  by  fire,  and  all  the  ar¬ 
chives  relating  to  the  Indies  perifhed  in  the  flames. 

In  I739>  hoftilities  wxre  renewed  between  Spain  and 
Britain,  (fee  Britain,  N°  403)  3  but  the  only  fuccef- 
fes  acquired  by  the  latter  power  wxre  the  capture  of 
Porto  Bello  by  Admiral  Vernon,  and  that  of  the  Ma¬ 
nilla  galeon  by  Commodore  Anfon.  After  a  long  and 

174  turbulent  reign,  Philip  V.  died  in  1746. 

^mand  Ferdinand  VI.  a  mild,  prudent,  and  beneficent  prince, 
An  1746.  Te^orme^  ahufes  in  the  adminiftration  of  juftice,  and  ma¬ 
nagement  of  the  finances.  He  revived  commerce,  eftab- 
lillied  manufactures,  and  promoted  the  profperity  of  his 
kingdom-  In  April  A.  D.  1755,  Quito  in  South  A- 

175  merica  was  deftroyed  by  an  earthquake. 

Charles  III.  Charles  III.  fucceeded  Ferdinand  in  1759.  The  fa- 
Ar..  175^.  TOOUS  farnily  compact  was  concluded  at  Verfailles,  A.  D. 

1  761*  among  the  four  kings  of  thehoufe  of  Bourbon.  The 
Englifh,  alarmed  by  the  naval  preparations  of  Spain,  de¬ 
clared  war  in  1762  (fee  Britain,  N°  450),  and  took 
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Havannah  in  the  ifland  of  Cuba,  and  Manilla  in  the  Spain. 
Eaft  Indies.  Notwdthftanding  this  fuccefs,  peace  was  1,1  "~v — -  J 
haftily  concluded  at  Fountainbleau,  in  November,  by  ' 
which  the  Havannah  wTas  reftored.  In  1767  the  Jtfuits 
were  expelled  from  Spain.  An  unfuccelslul  expedition 
was  concerted  againft  Algiers,  A.  D.  1775,  the  parti¬ 
culars  of  which  are  related  in  M.  Swinburne’s  Travels, 
letter  v.  In  the  war  betwxen  Great  Britain  and  her 
American  colonies,  Spain,  t?y  the  intrigues  of  the  French 
court,  was  prevailed  on  to  take  up  arms  in  fupport  of 
the  latter..  At  .  the  conclufion  of  that  calamitous  war, 

Great  Britain  in  a  treaty  with  Spain,  ceded  to  this 
Power,  Eaft  and  Weft  Florida,  and  the  ifland  of  Mi¬ 
norca.  Charles  died  in  1788,  and  was  fucceeded  by  his 
fecond  fon  Charles  Anthony  prir.ee  of  Afiurias,  the 
eldeft  having  been  declared  incapable  of  inheriting  the 
crown.  ^  ^ 

Charles  IV.  had  not  long  been  feated  on  the  throne  Charles  IV . 
before  the  portentous  revolution  in  France  involved  Eu-  An.  i7$&. 
rope  in.  a  general  feene  of  political  and  military  conteft. 

The  king  of  Spain  joined  the  general  confederacy  againft 
the  new  republic,  and  in  eonfequence  was  numbered 
among  the  obje£ls  of  its  refentment,  by  a  declaration  of  I(_._ 
war  in  1793.  The  military  operations  of  Spain,  how- Engages  in 
ever,  wxre  extremely  languid  3  and  after  twx  campaigns,  theconie- 
in  which  fhe  might  be  faid  to  carry  on  rather  a  detem  (leratlori 
five  than  often  five  war,  againft  the  republican  armies 
(fee  France,  N°  411),  file  was  compelled  to  conclude  AinT^. 
a  treaty  of  peace,  which  was  figned  at  Bafil  on  the 
22d  July  1795*  By  this  treaty  the  French  republic 
reftored  to  the  king  of  Spain  all  the  conquefts  which  the 
had  made  from  him  fince  the  commencement  of  hoftiH- 
ties,  and  received  in  exchange  all  right  and  property  in 
the  Spanifh  part  of  St  Domingo. 

This  treaty  was  foon  followed  by  a  rupture  with  War  be- 
Great  Britain.  On  5th  O&ober  1796,  the  court  cf tween  SpaM 
Spain  publifhed  a  manifefto  againft  this  country,  toa^'BriI|a^M' 
which  the  court  of  London  made  a  fpirited  reply  3  and  U  1 
about  the  fame  time  was  publifhed  a  treaty  of  oftenfivc 
and  defenfive  alliance,  which  had  been  concluded  about 
two  months  before,  between  the  king  of  Spain  and  the  ? 

French  republic.  In  the  war  which  followed  between 
Spain  and  Great  Britain,  his  Catholic  majefty  could 
boaft  of  but  little  honour  or  fuccefs;  and  the  French  re¬ 
public  gained  little  from  its  new  ally,  but  the  contribu¬ 
tions  of  money,  which  fhe  from  time  to  time  compelled 
him  to  advance.  On  the  14th  of  February  1797,  a  An.  17^7. 
Spanifh  fleet  of  27  fail  of  the  line  was  defeated  by  Sir 
John  Jervis  off  Cape  St  Vincent  (fee  France,  N°  482)3 
and  four  of  the  Spanifh  line  of  battle  (hips  were  left  in 
the  hands  of  the  vigors.  From  this  time  till  the  tem¬ 
porary  termination  of  hoftilities  by  the  peace  of  Amiens 
in  1802,  there  is  nothing  remarkable  in  the  tianfa&ions 
of  Spain.  ' 

On  the  renewal  of  the  wrar  in  1803,  Spain  was  again  An.  1803. 
compelled,  by  the  overbearing  powxr  of  France,  to  take 
an  a<ftive  part  againft  Great  Britain,  and  fitted  out  a 
formidable  fleet,  which  was  united  to  a  confiderable 
naval  force  of  the  new-made  emperor  of  the  French. 

The  Spanifh  declaration  of  w-ar  againft  Britain  is  dated 

at  Madrid  on  the  1 2th  of  December  1  804  ;  and  on  the 

2ift  of  Oflober  1805,  tbe  combined  fleets  of  France  An.  1805. 

and  Spain  were  nearly  annihilated  by  Lord  Nelfon’s  de- 

cifive  victory  off  Cape  Trafalgar. 

After  this  terrible  blow  to  the  naval  power  ©f  Spain, 

nothing 
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Spain,  nothing  of  importance  took  place  till  i  So3,  when  the  de- 

u — v - *  figns  of  Bonaparte  againft  the  independence  of  Spain, 

Revolution  which  had  keen  lon£  hifpe&ed,  were  openly  avowed,  in 
in^vou r° o f con feque nee  of  a  domeitic  difpute,  probably  fomented 
the  prince  by  the  emiifaries  of  France,  which  took  place  between 
of  Aituuas.  C|iarleS  IV.  and  the  prince  of  Afturias.  During  the 
Aa.  1S0S.  wjnter  0£  x§o^_8  the  public  mind  in  Spain  had  been 
greatly  agitated.  Some  accufed  the  prince  of  the  Peace, 
Don  Manuel  Godoy,  (who  had  long  held  the  helm  of  ftate, 
and  was  the  richeft  and  moft  powerful  fubjeft  in  the 
kingdom),  of  having  concerted  with  the  queen  to  de- 
ftroy  the  prince  of  Afturias.  Others  accufed  the  prince 
of  Afturias  of  being  at  the  head  of  a  party  to  dethrone 
his  father.  Solemn  councils  and  long  proceedings,  fol¬ 
lowed  up  by  exiles  and  violent  a£ts,  far  from  calming 
opinions,  ferved  to  agitate  them  ftill  more. 

"  In  March  1808,  feveral  difturbances  happened  at 
Araniuez.  Thefe  difturbances  were  excited  by  a  report 
that  the  royal  family  were  about  to  quit  Spain  and  emi¬ 
grate  to  America.  In  confequence  of  this  report,  the 
populace  of  the  neighbouring  villages  repaired  in  crowds 
to  Aranjuez,  where  they  found  the  attendants  of  the 
court  packing  up  the  baggage  of  the  royal  houfehold  5 
and  underftood  that  relays  of  hoifes  were  ftationed  on 
the  road  to  Seville,  and  that  every  thing  was  prepared 
for  tbs  departure  of  the  royal  fugitives,  who  were  to 
take  ih  ip  ping  at  that  port.  It  was  fufpe£led  that  Don 
Manuel  Godoy,  or,  as  he  has  commonly  been  called, 
the  prince  of  the  Peace,  was  the  chief  inftigator  of 
this  unpopular  meafure  5  and  the  fury  of  the  people  was 
dire&ed  chiefly  againft  that  nobleman,  whole  palace  they 
attacked  on  the  1 8th  of  March.  He,  however,  found 
means  to  efcape  for  the  prefent,  but  was  afterwards  ar- 
refted  in  a  garret  of  his  own  houfe.  In  the  mean  time 
the  king  iflued  two  decrees  with  a  view  to  allay  the  po¬ 
pular  ferment  5  but  as  this  ftill  continued,  he  on  the 
19th  took  the  extraordinary  refolution  of  abdicating  the 
throne  in  favour  of  the  prince  of  Afturias.  This  refo¬ 
lution  was  made  known  by  a  royal  decree,  in  which 
Charles  declared  that,  as  his  natural  infirmities  no  longer 
permitted  him  to  fupport  the  weight  of  government, 
and  the  re-eftabliftiment  of  his  health  required  a  change 
of  climate,  he  had  after  the  moft  mature  deliberation 
refolved  to  abdicate  his  crown  in  favour  of  his  heir  the 
prince  of  Afturias*,  and  this  refolution  he  declared  to  be 
Tg0  the  refult  of  his  own  free  will. 

Ferdinand  The  new  fovereign  was  accordingly  proclaimed  by 
VH.  the  title  of  Ferdinand  VII.  and  blued  an  edift  confisca¬ 
ting  the  efte&s  of  Don  Manuel  Godoy,  and  announcing 
the^  appointment  of  the  duke  of  Infantado,  a  nobleman 
defervedly  popular  for  his  talents  and  virtues,  to  the 
prefidency  of  Caftile  and  the  command  of  the  royal 
guards. 

Thefe  difturbances  have  commonly  been  attributed  to 
the  machinations  of  the  French  emperor,  who  had  gain¬ 
ed  a  complete  afcendeocy  over  the  weak  Charles  ;  and 
had  rendered  the  prince  of  the  Peace  entirely  fubfer- 
vient  to  the  views  which  he  had  formed  on  the  inde¬ 
pendence  and  the  liberties  of  Spain.  How  far  this  fup- 
pofition  is  correct,  it  is  impoflible  for  us  at  this  time  to 
determine  *,  but  it  is  rendered  probable  by  the  a£live 
me? fires  taken  about  this  time  by  Napoleon  to  awe  by 
a  French  force  the  Spanifh  nation.  Murat  the  grand 
duke  of  Berg  was  at  this  time  on  his  march  towards  the 
capital  with  a  body  of  French  troops }  and  his  march 
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was  haftened  by  the  information  which  he  had  received  Span*, 
of  the  tumults  at  Aranjuez.  This  general  caufed  it  to  ”v™ ^ 

be  intimated  to  Ferdinand,  that  the  emperor  of  the 
French  was  011  his  journey  to  Spain,  and  advifed  him  to 
meet  his  mafter  on  the  road.  In  the  mean  time  lie  was 
tampering  with  the  felf-depofed  monarch,  whom  he  af- 
fured  of  the  afliftance  of  Bonaparte  in  reinftating  him  on 
the  throne.  Charles  accordingly  addrefled  a  letter  to 
Bonaparte,  in  which  he  contradi&s  the  aflertion  of  his 
decree  of  the  19th*,  and  declares  that  his  abdication 
was  a  meafure  of  compulsion  *,  and  throws  himfelf  on  the 
protection  of  that  great  monarch,  his  friend  and  aky, 
from  whom  alone  he  and  his  fubje&s  can  hope  to  derive 
tranquillity  and  happinefs.  *Sr 

It  appears  to  have  been  the  defign  of  Murat  to  draw  Delignsof 
out  of  Spain  the  whole  of  the  royal  family,  and  in  this 
defign  he  completely  fucceeded.  Ferdinand  fet  out  to  dependence 
meet  Bonaparte,  accompanied  by  the  French  general  Sa- of  Spain, 
vary,  and  had  advanced  as  far  as  Vittoria,  where  he  was 
left  by  Savary,  and  where  he  found  himfelf  fnrrounded 
by  French  troops.  He  was  compelled  to  remain  at  Vit¬ 
toria,  until  Savary,  who  had  proceeded  to  Bayonne, 

.  where  Bonaparte  then  was,  ftiould  return  and  intimate 
to  him  the  pleafure  of  his  mafter.  When  the  general 
returned,  he  brought  with  him  a  letter  from  Napoleon 
to  Ferdinand.  In  this  letter,  which  is  addrefled  to  Fer¬ 
dinand  as  prince  of  Aflurias,  and  not  as  king  0 1  Spain, 
Bonaparte  allured  the  prince,  that  the  foie  objeft  of  his 
journey  into  Spain  was  to  make  fuch  reforms  in  that 
kingdom  as  would  be  agreeable  to  the  public  feelings. 

Without  pretending  to  judge  refpeding  the  late  revo-‘ 
lution,  he  cautions  Ferdinand  againft  the  danger  to  be 
apprehended  from  fovereigns  permitting  their  fubjeCIs 
to  take  juftice  into  their  own  hands.  After  infinuating 
his  own  power  over  the  royal  family  of  Spain,  and  ad¬ 
verting  to  the  tumults  that  had  taken  place,  in  which 
fome  of  his  troops  had  fallen,  he  makes  ufe  of  the  fol¬ 
lowing  expreflion,  “  a  few  of  my  foldiers  may  be  mur¬ 
dered  >  but  the  fubjugation  of  Spain  (hall  be  the  confe¬ 
quence  of  it.” 

Ferdinand  confounded  at  the  conduCl  of  the  French 
emperor,  and  alarmed  for  his  own  perfonal  fafety,  was 
compelled  to  proceed  on  his  journey.  When  he  arrived 
at  Bayonne  he  was  received  by  the  prince  of  Neufchatel 
and  Duroc,  and  was  conduced  to  a  place  by  no  means 
fuited  to  his  rank  or  his  character  as  ally  of  Bonaparte. 

He  however  dined  with  the  emperor  ^  but  after  he  had 
retired,  General  Savary  brought  a  meflage  from  his  maf¬ 
ter,  intimating  his  determination  that  the  prefent  royal 
family  of  Spain  ftiould  give  up  to  him  all  right  and  ti¬ 
tle  to  the  crown  of  that  kingdom,  and  that  they  ftiould 
be  fucceeded  by  a  branch  of  his  own  family.  Aftoniih- 
ed  at  this  intimation,  Ferdinand  fent  his  prime  minifter 
Cevallos,  to  canvafs  the  matter  with  M.  Champagny, 
the  confidential  fecretary  of  Napoleon.  The  conference 
was  held  in  an  apartment  adjoining  the  cabinet  of  the 
emperor,  and,  as  it  appeared,  within  his  hearing  :  for 
when  Cevallos  was  arguing  with  great  warmth  and 
ftrength  of  reafoning  on  the  injuftice  and  even  impolicy 
of  the  propofed  meafures,  both  he  and  Champagny  were 
ordered  into  the  emperor’s  prefence  *,  and  the  former  was 
reviled  in  the  grofieft  terms,  branded  with  the  appella¬ 
tion  of  a  traitor,  accufed  of  having  maintained  that  the 
recognition  of  Bonaparte  was  not  neceflary  to  the  vali¬ 
dity  of  his  niafter’s  title  to  the  throne  of  Spain,  and  of 
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Spin,  having  affirmed  that  if  the  Fiench  dared  to  attack  the  in- 
"u':  dependence  of  the  Spaniffi  monarchy,  three  hundred  thou¬ 
sand  men  would  rife  to  defend  it  and  repel  the  invaders. 
After  Napoleon  had  thus  indulged  the  violence  of  his 
temper,  he  entered  in  a  harffi  and  arrogant  ftyle  on  a 
difeuffion  of  the  points  in  difpute  between  his  fecretary 
and  Cevallos  j  and  finding  that  he  could  neither  convince 
nor  filence  the  Spaniffi  minifter,  he  abruptly  concluded 
with  the  following  peremptory  declaration  :  “  I  have  a 
fyftem  of  policy  of  my  own  ;  you  ought  to  adopt  more 
liberal  ideas,  to  be  lefs  fufceptible  on  the  point  of  hon¬ 
our,  and  not  facrifice  the  profperity  of  Spain  to  the  in- 
terefl  of  the  Houfe  of  Bourbon.”  From  this  time  the 
delliny  of  the  Spaniffi  royal  family  was  fixed.  Ferdi¬ 
nand  the  monarch  of  the  people’s  choice  was  already  a 
captive,  and  not  many  days  elapfed  before  the  reft  of  the 
royal  family  was  in  the  fame  fituation.  On  the  firft  of 
May,  Ferdinand  had  made  a  conditional  renunciation  of 
liis  crown  in  favour  of  his  father,  and  on  the  fifth  of  the 
lame  month  Bonaparte  had  a  long  conversation  with 
Charles  the  fourth  and  his  queen.  Ferdinand  was  cal¬ 
led  in  by  his  father,  to  hear,  in  the  prefence  of  him  and 
the.  queen,  the  dilgufting  and  humiliating  expreflions 
which  were  uttered  by  the  French  emperor,  expreflions 
of  fuch  a  nature,  that  Cevallos  fays  he  dares  not  record 
them.  All  the  parties  were  feated  except  Ferdinand ;  he 
was  ordered  by  his  father  to  make  an  abfolute  renuncia¬ 
tion  of  the  crown,  on  pain  of  being  treated  as  an  ufurper 
and  a  confpirator  againft  the  right  of  his  parents.  With 
this  requifition  Ferdinand  complied,  and  thus  completed 
the  abdication  of  his  family  j  for  it  appeared  that  on  the 
preceding  day  Charles  had  executed  the  deed  of  refig- 
nation,  which  transferred  to  the  emperor  of  the  French 
his  title  to  the  crown  of  Spain,  on  confideration  of  receiv¬ 
ing  during  his  life  an  annuity  of  eighty  millions  of  reals, 
of  a  dowry  to  his  queen  of  two  millions  of  reals,  and  to 
the  infantes  of  Spam  the  annual  fum  of  four  hundred 
thoufand  livres. 

Thus  had  Bonaparte  effe&ed  the  transference  of  the 
Spanifh  nation  from  the  Bourbon  dynafly  to  his  own  fa- 
mily,  fo  far  at  leaft  as  that  transference  could  be  effec¬ 
ted  by  the  formal  renunciation  in  his  favour  of  the  royal 
family,  and  by  a  ftrong  but  fufpicious  recommendation 
from  them  to  the  Spaniffi  nation  to  receive  their  new 
fovereign,  whoever  he  fliould  be,  with  fubmiflion  and 
obedience.  Filled  as  the  annals  of  mankind  are  with 
examples  of  treachery,  peifidy,  and  violence,  it  would 
be  difficult  to  point  out  a  deed  which  in  every  part  of 
its  performance,  in  its  own  nature,  or  in  the  chara&er  of 
the  means  by  which  it  was  effe&ed,  bears  fuch  ftrong 
marks  of  unjuft  and  lawlefs  tyranny. 

It  was  foon  underftood  that  Napoleon  defigned  the 
crown  of  Spain  for  his  brother  Jofeph,  who  had  fome 
time  before  been  placed  on  the  throne  of  Naples.  In  an 
add  refs  to.  the  Spaniffi  nation,  which  Bonaparte  publifti- 
cd  immediately  after  the  abdication  of  Charles  and  Fer¬ 
dinand,  he  informed  them  that  he  did  not  mean  to  reign 
over  them  in  perfon,  but  that  he  would  give  them  a  fo¬ 
reign  every  way  refembling  himfelf.  In  the  begin¬ 
ning  of  June  Jofeph  Bonaparte  arrived  in  the  neighbour¬ 
hood  of  Bayonne,  where  he  was  received  by  a  deputa¬ 
tion  of  the  grandees  of  Spain  and  from  the  council  of 
Caftile,  and  prefented  with  a  congratulatory  addrefs,  writ¬ 
ten  in  the  moft  fulfome  ftyle  of  adulation,  on  his  acceffion 
to  the  Spaniffi  throngs 


But  though  the  nomination  of  Jofeph  Bonaparte  was  Spain, 

eafily  effe&ed,  it  was  not  fo  eafy  to  place  him  on  the  - J 

throne  in  oppofition  to  the  almoft  unanimous  will  of  the  x*2, 
Spanifti  nation.  Ferdinand  the  feventh  was  the  darling  a  general  ^ 
ot  the  people  j  and  his  acceffion  to  the  crown  had  been  infurrttfhon 
hailed  by  them,  both  as  placing  them  under  the  dominion  of  the  Spa- 
of  a  beloved  monarch,  and  as  leleafing  them  from  thclliards*  * 
tyranny  of  Codoy,  who  was  an  obje&  of  almoft  univer- 
fal  deteftation.  They  had  hitherto  fubmitted  with  pa¬ 
tience  to  the  influence  and  power  of  France,  hopelefs  of 
refeuing  themfelves  while  Charles  poUdled  the  throne, 
and  while  the  prince  of  the  Peace  directed  his  councils j 
but  the  acceffion  of  Ferdinand,  and  the  confequent  dif- 
grace  of  the  favourite,  had  led  them  to  hope  that  they 
ffiould  now  find  a  fovereign  willing  to  direct  and  aftilt 
their  efforts  to  regain  their  independence.  Under  thefe 
expe£lations,  a  great  part  of  the  nation  had  come  for¬ 
ward  to  offer  their  affiftance  in  fupporting  the  claims  of 
the  new  monarch.  The  province  of  Catalonia,  the  moft 
induftrious  and  the  moft  warlike  of  the  Spanifti  nation, 
particularly  diftinguiflied  itfelf  by  the  promptitude  and 
extent  of  its  oflers.  Soon  after  Ferdinand  had  afeended 
the  throne,  the  captain -general  of  Catalonia,  relying  on 
the  well  known  refources  and  difpolitions  of  the  inhabi¬ 
tants,  had  come  forward  with  an  offer  of  a  military  force 
of  above  a  hundred  thoufand  men  \  and  other  provinces 
would  have  followed  this  example,  but  Ferdinand  had 
difeouraged  thefe  military  preparations,  and  appeared 
willing  to  fubmit  quietly  to  French  bondage. 

The  fpirit  which  had  animated  the  Spaniards  thus 
boldly  to  fupport  their  favourite  fovereign,  was  not  of  a 
nature  to  be  chilled  and  repreffed  by  his  timidity  or 
example.  The  hatred  which  they  had  conceived  againft: 
the  French  daily  found  freffi  fources  of  nouriffiment. 

They  faw  Ferdinand,  who  had  reje&ed  their  proffered 
fervices  left  he  ffiould  expofe  himfelf  to  the  fufpicion  or 
difpleafure  of  Bonaparte,  enticed  by  deceit,  or  compelled 
by  violence,  to  relinquiffi  his  kingdom  and  commit  him¬ 
felf  to  the  power  of  his  enemy.  They  anticipated  the 
eonfequences,  and  prepared  to  refill  them  with  vigour 
and  unanimity.  The  renunciation  of  the  royal  family 
in  favour  of  Bonaparte  was  no  fooner  known  in  Spain, 
than  the  northern  provinces  burfi:  into  open  infurre&ion. 

Afturias  and  Gallicia  fet  the  glorious  example  \  and  ift 
was  foon  followed  by  almoft  every  part  of  Spain,  not 
immediately  occupied  or  overawed  by  the  armies  of 
France. 

One  of  the  firft  fteps  taken  by  the  leaders  of  the  in- 
furre&ion  was,  to  affemble  the  juntas  or  general  affem- 
blies  of  the  provinces.  When  thefe  were  organized, 
they  iffued  proclamations,  calling  on  the  Spaniards  to- 
rife  in  defence  of  their  fovereign,  and  in  the  affertion  of 
their  own  independence.  Befides  thefe  proclamations* 
from  the  provincial  juntas,  addreffes  were  publiffied  in 
almoft  every  province  by  the  leaders  of  the  popular 
caufe  j  in  particular,  the  province  of  Aragon  was  ad- 
dreffed  by  Palafox,  a  name  celebrated  in  the  annals  of 
the  Spaniffi  revolution,  in  a  bold  and  fpirited  manifefto. 

The  junta  of  Seville,  which  affembled  on  the  27th  of 
May,  formed  itfelf  into  a  fupreme  junta  of  government, 
caufed  Ferdinand  to  be  proclaimed  king  of  Spain,  took 
poffeffion  of  the  military  ftores,  and  iffued  an  order  for 
all  males  from  16  to  45,  who  had  not  children,  to  en¬ 
roll  themfelves  in  the  national  armies. 

It  was  natural  that,  when  entering  on  fo  determined, 
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an  opposition  to  the  meafures  01  Bonaparte,  the  Spa¬ 
niards  ftiould  turn  their  eyes  towards  that  nation,  by 
whom  alone  the  ambitious  views  of  that  potentate  had 
been  luccefsfully  combated.  A  peace  and  alliance  with 
Britain  was  evidently  not  only  a  meafure  of  policy,  but 
would  afford  them  the  mod  effectual  affiftance  in  the 
formidable  druggie  in  which  they  were  about  to  engage. 
Accordingly,  deputies  were  difpatched  to  Great  Britain 
from  feveral  of  the  provinces,  to  folicit  the  aid  and 
friendihip  of  that  country,  and  to  concert  meafures  with 
the  Britifh  minidry  for  executing  the  plans  which  had 
been  contrived  for  freeing  the  kingdom  from  the  French 
yoke.  The  junta  of  Seville  iffued  a  declaration  of  war 
with  France,  and  declared  the  Spanifh  nation  on  terms 
of  peace  and  amity  with  Britain.  1  he  Spanifh  de¬ 
puties  were  empowered  to  folicit  fupplies  of  arms,  am¬ 
munition,  clothing  and  money  ;  but  it  was  thought  that 
a  fupply  of  Britilh  troops  would  be  unneceflary,  the 
Spanifh  patriots  confidering  themfelves  as  fully  equal. to 
the  defence  of  their  country.  The  caufe  of  the  Spanifh 
patriots  wTas  eagerly  embraced  by  the  court  of  London, 
and  by  the  Britifh  nation  at  large,  and  the  mod  a&ive 
meafures  were  quickly  taken  to  fend  them  effeaual  aid. 
While  thefe  preparations  were  making  on  the  part  of 
ui  liu:  the  Spaniards,  the  French  forces  were  colle&ing  in 

French  and  great  numbers,  both  on  the  frontiers,  and  in  the  neigh- 
bourhood  of  the  capital.  Above  25,000  men,  under 
the  command  of  Beflieres  and  Laffoles,  thieatened  the 
provinces  of  Adurias  and  Eifcay,  or  occupied  the  plains 
of  Caftile.  Ten  thoufand  men  were  fhut  up  in  the 
citadel  of  Barcelona  ;  and  to  relieve  them,  a  ilrong 
body  of  French  troops  had  marched  from  the  fron¬ 
tiers,  and  laid  fiege  to  Zaragoza.  A  confiderable  body 
under  General  IVIoncey  attacked  the  city  of  Valencia  ; 
while  the  grand  duke  of  Berg,  after  having  detached 
General  Dupont  at  the  head  of  20,000  men,  to  quiet 
the  infurre&ion  of  the  fouthern  provinces,  held  Madrid 
with  about  15,000  troops.  Junot,  with  about  25,000 
men,  had  entered  Portugal,  and  taken  poffedion  of  the 
capital.  The  whole  French  force  at  this  time  in  Spain 
cannot  be  computed  at  lefs  than  ioo,oco  men.  I  hefe 
were  oppofed  by  a  very  numerous,  but  undifeiplined 
force,  commanded  by  generals  of  acknowledged,  bra¬ 
very,  but  differing  widely  from  each  other  in  experience 
and  military  prudence.  General  Palafox  commanded 
in  Aragon  ;  General  Caftanos  in  the  fouthern  provin¬ 
ces  ;  and  General  Blake  in  the  north. 

The  firft  exertions  of  the  Spanifh  patriots  were  emi¬ 
nently  fuccefsful,  though  they  have  been  greatly  exag¬ 
gerated  in  the  newfpapers  publifhed  under  authority  of 
the  juntas.  The  harbour  of  Cadiz,  which  contained  a 
numerous  and  well-appointed  fleet,  was  under  the  com¬ 
mand  of  the  marquis  de  Solano,  a  man  notorioufly  at¬ 
tached  to  the  French  intereif  *,  and  here  lay  a  French 
fleet,  confiding  of  five  fhips  of  the  line  and  a  frigate. 
One  of  the  firft  efforts  of  the  patriots  was,  to  obtain  pof¬ 
feflion  both  of  Cadiz  and  the  French  fleet,  and  in  this 
they  completely  fucceeded.  Solano  was  arrefted  and 
put  to  death,  and  Don  Morla  was  appointed  in  his 
room.  In  the  beginning  of  June  the  Prench  fleet  was 
fummoned  to  furrender,  and  on  the  admiral’s  refufal, 
was  furioufly  attacked  by  the  batteries  on  fliore,  and 
obliged  to  capitulate.  The  force  detached  by  Murat, 
under  Dupont,  was  attacked  near  Baylen,  on  the 
2 2d  July,  by  Major-general  Reding,  fecond  in  com¬ 
mand-  under  Caftanos,  and  after  having  been  defeat- 
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ed,  was  compelled  to  furrender  at  diferetion.  The  Spain. 
French  force  befieging  Zaragoza,  was  repeatedly  attack- 
ed  by  General  Palafox,  and  fuffered  confiderable  Ioffes, 
while  that  city  held  out  with  the  moft  heroic  bravery. 

Perhaps  there  are  few  inftances  in  the  annals  of  modern 
warfare,  in  which  fuch  perfevering  and  fuccefsful 
courage  has  been  difplayed,  as  by  the  defenders  of  Zara¬ 
goza.  All  the  means  of  attack  which  were  in  poffeflion 
of  the  French,  dire&ed  by  the  fkill  with  which  their 
long  experience  and  fuccefs  had  fupplied  them,  were 
made  ufe  of.  The  inhabitants  were  obliged  continually 
to  be  upon  their  guard,  and  to  be  prepared  to  refill  the 
moil  unexpe&ed  and  fecret,  as  well  as  the  moft  open 
and  violent  affaults.  The  city  was  frequently  bombard¬ 
ed  in  the  middle  of  the  night,  at  the  fame  time  that  the 
gates  were  attempted  to  be  forced,  under  cover  of  the 
Shells.  More  than  once  the  French  got.  into  fome 
parts  of  the  town  ;  but  they  were  received  with  fo  much 
cool ne fs  and  bravery,  that  they  were  never  able  to  pre- 
ferve  what  they  had  with  fo  much  difficulty  and  lofs  ac¬ 
quired.  The  women  vied  with  their  hufbands,  fons*. 
and  brothers,  in  the  difplay  of  patriotifm  and  contempt 
of  danger:  regardlefs  of  the  fire  of  the  enemy,  they 
rufhed  into  the  very  middle  of  the  battle,  adminifter- 
ing  fupport  and  refrefliment  to  the  exhaufted  and  wound¬ 
ed,  and  animating,  by  their  exhortations  and  example, 
all  ranks  to  fuch  a  difplay  of  firmnefs  and  bravery  as 
long  fecured  this  important  city.  When  it  is  re- 
colle&ed,  that  the  attacks  of  the  French  were  numerous 
and  varied,  that  they  were  conftantly  repeated  with 
freih,  and  generally  with  increafing  forces,  and  that  the 
foie  defence  of  the  city  refted  with  its  fpirited  inhabi¬ 
tants  and  the  army  of  Palafox  ;  fome  idea  may  be  formed 
of  the  difficulties  they  muft  have  undergone  and  fur- 
mounted,  and  of  the  glory  to  which  they  are  lb  juftly 
entitled.  The  patriots  had  gained  poffeflion  of  moft  of 
the  fea  ports  in  the  bay  of  Bifcay,  and  headed  by  the 
bifhop  of  St  Andero,  repulfed  the  French  in  feveral  at¬ 
tacks.  The  French  force  under  General  Monccy  was 
alfo  repulfed  before  Valencia,  and  the  patriots  were 
equally  fuccefsful  in  feveral  other  quarters  y  fo  that  by 
the  end  of  July  there  did  not  remain  above  40,000 
French  forces'  within  the  Spanifh  territory.  .  l85 

In  the  meantime  preparations  were  making  at  Madrid  Arrival  and 
for  the  reception  of  the  new  fovereign  Jofeph  y  and  Murat,  flight  of 
under  pretence  of  ill  health,  quitted  the  capital,  to  give  L_c^e^ 0 
way  to  the  brother  of  his  mafter.  Jofeph  Bonaparte" 
arrived  at  Madrid  in  the  latter  end  of  July,  with  a 
guard  of  10,000  men  ;  but  foon  after  his  arrival  the- 
news  of  the  defeat  and  capitulation  of  Dupont  reached 
Madrid,  and  threw  the  new  court  into  the  utmoft  cou- 
fternation.  They  underftood  that  the  vi&orious  army" 
of  Caftanos  was  on  its  march  towards  the  capital ;  and  it 
he  did  not  fpeedily  retire  from  fo  dangerous  a  pofition, 

King  Jofeph  dreaded  either  falling  into  the  hands  of  the_ 
conqueror  of  Dupont,  or  of  being  intercepted  in  his  re-; 
treat  by  the  army  of  General  Blake.  In  this  fituation  • 
he  found  himfelf  under  the  neceffity  of  quitting  the  ca¬ 
pital  which  he  had  fo  lately  entered,  and  before  the  end- 
of  the  month  he  had  reached  Burgos  in  his  precipitate' 
flight  towards  the  frontiers.  Thus,  within  the  fpace* 
of  two  months,  did  the  people  of  Spain  behold  their 
country  almoft  entirely  freed  from  the  prefence  of  the 
French;  and  this  glorious  and  happy  iffue  had  been 
brought  about  by  their  own  intrepidity..  .  At  a  time* 
when  their  fituation  was  the  moft  difpiriting  and  for¬ 
lorn  y. 
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lorn ;  when  their  king  had  been  compelled  to  forfake 
them,  and  to  make  over  his  right  to  the  throne  to  a 
foreign  potentate ;  '  when  they  beheld  fcarcely  any 
troops  furrounding  them  on  all  fides,  but  thofe  of  that 
potentate,  they  rcffe  in  arms,  and  oppofed  thcmfelves, 
unfidlled  as  they  were  in  war,  and  totally  unprepared 
for  it,  to  a  man  before  whom  the  mightielt  empires  in 
Europe  had  fallen. 

The  fucceffes  of  the  Spanifh  arms,  though  brilliant 
and  important,  were  but  tranfient.  The  leaders  of  the 
infurredtion  appear  to  have  been  but  ill  calculated  to 
oppofe  the  fyftem  of  taftics  which  had  been  fo  often 
practifed  with  fuccefs  by  the  conqueror  of  Marengo,  of 
Jena,  and  of  Aufterlitz.  Though  the  conquefts  of  Au- 
ftria  and  Pruffia  had  been  effected  by  the  fame  fyftem 
which  the  French  were  now  purfuing  in  Spain,  the  mi¬ 
litary  men  of  this  kingdom  were  incapable  of  analyzing 
them,  or  of  adopting  effedlual  meafures  of  oppofition  or 
defence.  In  a  feries  of  about  30  bulletins,  publiflied 
from  the  French  army  of  Spain,  comprehending  from 
the  beginning  of  November  1808  to  the  middle  of 
January  1809,  we  read  of  nothing  but  the  rapid  move¬ 
ments  and  fucceffes  of  the  French,  and  the  defeat  and 
annihilation  of  the  beft  appointed  armies  of  the  infur- 
gents.  In  Gallicia,  General  Blake,  after  having  with- 
ftood  the  duke  of  Dantzlck  (Marfhal  Ney),  in  feveral 
encounters,  was  at  length  defeated,  and  his  army  difper¬ 
fed.  A  divifion  of  the  army  of  Eftremadura,  undtr 
Count  Belvider,  which  had  marched  from  Madrid  to 
fupport  the  city  of  Burgos,  was  attacked  and  defeated 
by  a  divifion  of  the  French  army  under  the  dukes  of 
Iftria  arid  Dalmatia;  while  the  army  of  General  Caftanos 
was  in  a  great  meafure  difperfed,  after  a  fevere  conflift 
on  the  heights  ofTudela.  According  to  the  French 
account,  the  army  of  Caftanos  confifted  of  45,000  men. 

It  was  oppofed  by  the  duke  of  Montebello,  and  entirely 
defeated,  with  the  lofs  of  nearly  4000  killed,  and  5000 
taken  prifoners. 

In  the  meantime  Bonaparte  had  entered  Spain,  and 
taken  the  command  of  the  French  army.  He  advanced 
by  rapid  marches  towards  Madrid,  and  at  the  end  of 
November  his  advanced  guard  reached  the  important 
pafs  of  Somofierra.  This  pafs  was  defended  by  a  body 
of  13,000  Spaniards,  with  fixteen  pieces  of  cannon. 
They  were  attacked  by  the  French  under  the  duke  of 
Belluno,  and  after  making  a  confiderable  ftand,  were 
entirely  defeated.  On  the  2d  of  December  Bonaparte 
arrived  in  the  neighbourhood  of  Madrid,  and  on  the 
5th  he  was  mafter  of  that  capital. 

While  the  Spanish  patriots  were  thus  purfuing  their 
plan  of  oppofition  to  French  tyranny  with  various  fuc¬ 
cefs,  the  Britiffi  cabinet  were  fitting  out  formidable  ex¬ 
peditions  to  the  coafts  of  Spain  and  Portugal.  The  re- 
fult  of  the  expedition  under  Sir  Harry  Burrard  and  Sir 
Arthur  Wellefley,  the  battle  of  Vimiera,  the  convention 
of  Cintra,  and  the  confequent  evacuation  of  Portugal 
by  the  French,  in  the  month  of  Auguft  1808,  have 
been  already  noticed  under  Portugal,  N°  49  and  50. 
After  thefe  tranfa&ions,  the  greater  part  of  the  Britiffi 
army  under  the  command  of  Lieutenant-general  Sir 
John  Moore,  proceeded  on  their  march  to  the  frontiers 
of  Spain.  The  progrefs  and  operations  of  this  army 
will  be  detailed  mentioned.  About  the  middle  of  the 
fame  month,  a  body  of  13,000  Britifh  troops,  under 
the  command  of  Sir  David  Baird,  arrived  at  Corunna, 
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and  proceeded  through  the  interior  of  the  country,  in-  Spain, 
tending  to  join  Sir  John  Moore  in  the  neighbourhood  of 
Madrid.  A  brigade  of  jo,coo  men  under  General 
Hope,  reached  that  capital,  and  eftabliffied  themfelves 
at  the  Efcurial ;  but  on  the  approach  of  Bonaparte, 
were  under  the  neceffity  of  retiring.  tg9 

Experience  has  ftiown  that  in  their  military  cam-  March  of 
paigns  on  the  continent,  Britifh  forces  have  to  contend Slr  John 
with  numerous  difficulties,  furmountable  only  by  the  ut- 
moft  prudence  and  vigilance  on  the  part  of  the  com-  a  ag 
manding  officers,  and  by  a  confiderable  degree  of  fkill 
and  forefight  on  that  of  the  projectors  of  iuch  under¬ 
takings.  Never  perhaps  were  thefe  difficulties  more  fe- 
verely  felt  than  in  the  march  of  Sir  John  Moore  from 
Portugal  to  the  centre  of  the  Spaniffi  territory.  It  wejs 
found  that  in  whatever  direction  he  might  profecute  his  " 

march,  he  would  encounter  either  bad  roads  or  fcan- 
ty  fupplies  of  provifions.  In  particular,  the  difficulty 
of  tranfporting  the  artillery  over  the  Portuguefe  moun¬ 
tains  was  extreme  ;  and  the  Portuguefe  at  Liffion  were 
either  egregioufly  ignorant  of  the  ftate  of  the  roads 
which  led  through  their  own  country  to  the  Spaniffi 
frontiers,  or  were  unwilling  to  communicate  the  infor¬ 
mation  which  they  really  poffeffed.  Under  thefe  cir- 
cumftances  it  was  found  neceffary  to  divide  the  Britiffi 
army  ;  and  it  was  determined  to  fend  forward  one  divi¬ 
fion  confifting  of  6o<bo  men  under  the  command  of 
Lieutenant-General  Hope,  which  was  directed  to  march 
by  Elvas,  to  enter  Spain  by  Badajos,  and  to  proceed 
along  the  Madrid  road  by  way  of  Efpinar.  Another 
divifion,  confifting  of  two  brigades  under  General  Paget,, 
was  detached  by  way  of  Elvas  and  Alcantara,  where  it 
was  to  pafs  the  Tagus.  Two  brigades  under  General 
Beresford  moved  through  Portugal  by  way  of  Coimbra  ' 
and  Almeyda  towards  Salamanca,  while  three  brigades 
under  General  Frafer  marched  towards  the  frontiers  of 
Spain  by  Abrantes  and  Almeyda. 

Burgos  had  been  recommended  by  the  Spanifh  govern¬ 
ment  as  the  point  of  union  for  the  Britifh  troops,  and  Ma¬ 
drid  and  Valladolid  were  appointed  for  magazines.  The 
Britiffi  had  been  led  to  expeCt  that  they  would  find  be¬ 
tween  60,000  and  70,000  Spaniards  affembled  under  Ge¬ 
neral  Blake  and  the  marquis  de  la  Romana  in  the  provin¬ 
ces  of  Afturias  a'nd  Gallicia,  and  that  a  mu&h  greater 
number  was  ready  to  co-operate  with  them  under  the 
command  of  Caftanos  on  the  front  and  left  of  the  prin¬ 
cipal  French  pofition.  The  Spaniards  had  been  repre- 
fented  as  unanimous  in  their  enthufiafm  for  the  caufe  of 
liberty,  and  as  ready  to  treat  the  Britiffi  troops  as  the 
faviours  of  their  country.  How  far  this  information 
was  correct,  will  be  feen  prefently. 

In  marching  through  the  Portuguefe  territory,  the 
troops  firft  encountered  difficulties  which  tliev  were  not 
prepared  to  expefh  The  contraflor  at  Lifbon,  who 
had  agreed  to  fupply  the  divifions  with  rations  on  the 
march,  failed  in  his  contract,  and  exceflive  inconve¬ 
nience  was  experienced  from  the  want  of  money.  The 
divifions  under  Generals  Frafer  and  Beresford  were  obli¬ 
ged  to  halt,  and  it  was  fome  time  before  they  could 
again  fet  forward.  The  proceedings  of  the  central  jun¬ 
ta,  on  which  all  the  movements  both  of  the  Britiffi  and 
Spaniffi  armies  chiefly  depended,  were  languid,  tardy, 
and  irrefolute  ;  and  before  the  Britiffi  troops  could  af- 
feAible  in  any  force  in  Spain,  the  principal  armies  of 
the  patriots  had  been  defeated  and  difperfed  in  almoft 
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Spain,  every  quarter.  On  the  8th  of  November  Sir  John 
"  v'—- '  Moore  reached  Almeyda,  The  weather  was  at  this 
time  extremely  unfavourable,  and  the  troops  were  ex- 
poled  to  id  moil  inceffant  Tain.  They  entered  Spain  on 
the  nth  of  November,  and  on  the  13th  Sir  John  ar¬ 
rived  with  his  advanced  guard  at  Salamanca,  where  he 
hailed,  intending  to  affemble  there  all  the  troops  which 
were  on  their  march  through  Portugal.  While  he  re¬ 
mained  at  Salamanca,  he  was  informed  that  a  confider¬ 
able  French  force  had  advanced  and  taken  polTeffion  of 
Valladolid,  at  the  diftance  of  only  twenty  leagues,  by 
which  one  of  the  places  that  had  been  intended  for  ma¬ 
gazines  was  loft.  At  this  time  Sir  John  bad  with  him 
only  three  brigades  of  infantry  without  artillery,  and  it 
would  be  at  leaft  ten  days  before  the  whole  of  the  divi- 
fions  could  come  up.  He  was  thus  expofed  to  almoft 
an  immediate  attack  by  the  French  without  any  effec¬ 
tual  fupport  from  the  boafted  patriotifm  of  the  Spa¬ 
niards, 

The  fituation  of  affairs  in  Spain  had  now  become  ex¬ 
tremely  critical^  and  every  account  lent  to  Sir  John 
Moore  by  men  of  found  judgement,  was  filled  with  con¬ 
vincing  proofs  that  the  Spanifh  government  had  con¬ 
cealed  from  their  ally  the  very  defperatc  ftate  of  their 
affairs.  General  Hope,  by  a  long  and  tirefome  march, 
had  reached  the  neighbourhood  of  Madrid,  whence  he 
wrote  a  letter  to  Sir  John,  ftating  that  every  branch 
was  affected  by  the  disjointed  and  inefficient  conftruc- 
tion  of  the  government.  On  the  28th  of  November 
Sir  John  was  advertifed  of  the  late  defeat  and  difperfion 
of  Ca llanos,  and  of  the  little  probability  there  was  of 
his  being  able  to  march  forward,  fo  as  to  effeff  any  thing 
of  advantage.  He  therefore  determined  to  fall  back, 
though  this  determination  was  evidently  in  oppofition  to 
the  wifhes  and  advice  of  his  officers.  Frefli  difpatches, 
however,  from  the  feat  of  government,  diminifhing  the 
Ioffes  which  had  been  fufiained  by  the  patriots,  and  ex¬ 
aggerating  the  ardour  with  which  the  people  were  ac¬ 
tuated,  induced  him  to  delay  his  retreat,  efpecially  as 
he  had  now  a  complete,  though  fmall  corps,  with  caval¬ 
ry  and  artillery,  and  could,  by  a  movement  to  the  left, 
eafily  effect  a  junction  with  Sir  David  Baird,  while  the 
divifion  under  General  Hope  had,  by  rapid  marches,  ar¬ 
rived  in  the  neighbourhood  of  Salamanca. 

In  addition  to  the  mifreprefentations  bv  which  the 
•  commanders  of  the  Britifh  forces,  and  the  Britifh  envoy 
at  Aranjuez,  had  been  deceived,  they  had  now  to  con¬ 
tend  with  two  defigning  men,  who,  it  foon  appeared, 
were  in  the  French  intereft.  Thefe  were  Don  Morla,  the 
late  governor  of  Cadiz,  and  a  M.  Charmilly.  By  the 
machinations  of  thefe  men,  Mr  Frere  was  led  to  advife, 
and  Sir  John  Moore  ftrongly  incited  to  undertake,  bring¬ 
ing  the  whole  of  the  Britifh  force  to  the  neighbourhood 
of  Madrid,  where  they  would  foon  have  been  complete¬ 
ly  within  the  power  of  the  enemy.  Though  by  thefe 
arts  Sir  John  was  cffe&ually  milled,  he  did  not  fuffer 
himfelf  to  be  drawn  into  fo  dangerous  a  fnare.  He,  how¬ 
ever,  advanced  beyond  Salamanca,  and  fent  forward  the 
referve  and  General  Beresford’s  brigade  towards  Toro 
on  the  Douro,  where  they  were  to  unite  with  the  cavalry 
under  Lord  Paget,  who  had  advanced  thither  from  Af- 
torga.  On  December  1 2th,  Lord  Paget,  with  the 
principal  part  of  the  cavalry,  marched  from  Toro  to 
Tordefillas,  while  the  brigade  under  General  Stewart 
moved  from  Arivolo,  In  the  vicinity  of  Tordefillas, 


near  the  village  of  Rueda,  the  Britifn  forces  were  firft  Spain, 
oppofed  by  the  French,  a  fmall  party  of  whom  were  at- 
tacked  and  defeated. 

While  Sir  John  Moore  was  at  Toro,  he  received  in¬ 
telligence  that  the  duke  of  Dalmatia  was  at  Saldana 
with  a  confiderable  body  of  French  troops,  that  Junot, 
duke  of  Abrantcs,  was  marching  with  another  towards 
Burgos,  and  that  a  third  under  the  duke  of  Trevifo  was 
deftined  for  Zaragoza.  He  was  very  defirous  that  the 
firft  of  thefe  generals  fhould  advance  to  meet  him,  and 
with  this  view  he  had  come  forward  to  Toro,  which  he 
reached  on  the  1 6th  of  December.  He  bad  hoped  for 
effc&ual  afliftance  from  the  corps  commanded  by  the 
marquis  de  la  Romana,  but  he  foon  found  that  this  ge¬ 
neral  could  render  him  no  fupport.  He  had  now  re- 
folved  to  threaten  the  communication  between  France 
and  Madrid  ;  and,  it  a  favourable  opportunity  offered, 
to  attack  the  duke  of  Dalmatia’s  corps,  or  any  of  the 
covering  divifions  that  fhould  prefent  themfelves.  He 
forefaw  that  this  would  neceffarily  draw  upon  him  a 
large  French  force,  and  of  courfe  would  prove  an  im¬ 
portant  diverfion  in  favour  of  the  Spaniards  \  who  would 
by  this  means  have  the  opportunity  of  collecting  in  the 
fouth,  and  reftoring  their  affairs.  The  army  was  now 
near  the  French  pofition.  The  cavalry  under  Lord 
Paget  were  pufhed  fo  forward,  that  their  patrols  reached 
as  far  as  Valladolid,  and  had  frequent  fuccefsful  fkir- 
mifhes  with  the  enemy.  Colonel  Otway  met  a  detach¬ 
ment  of  French  cavalry,  charged  them,  and  made  the 
whole  prifoners. 

On  the  1 8th  of  December,  Sir  John’s  head-quarters 
were  at  Caftro  Nuevo,  and  Sir  David  Baird’s  at  Bene- 
vente,  on  the  road  to  join  him.  On  the  20th  Sir  John 
reached  Majorga,  where  he  was  joined  by  Sir  David 
Baird.  The  united  Britifh  army  now  amounted  to  ra¬ 
ther  fewer  than  26,000  men,  of  whom  about  2000  were 
cavalry.  The  weather  was  extremely  cold,  and  the 
ground  covered  with  deep  fnow.  Still  the  exertions  of 
the  troops  were  indefatigable,  and  the  cavalry  in  parti¬ 
cular  attacked  and  defeated  a  confiderable  body  of 
French  horfe.  On  the  2ift  the  army  reached  Sahagun, 
where  Sir  John  eftablifhed,his  head-quarters,  and  deter¬ 
mined  to  halt  for  fome  time,  to  refrefh  his  troops,  after 
the  fatigues  which  they  had  undergone. 

Sir  John  had  now  arrived  within  a  very  fhort  diftance 
from  Saldana,  where  the  duke  of  Dalmatia  was  ported, 
with  the  flower  of  the  French  army  ;  and  preparations 
were  made  for  an  attack,  which  was  waited  for  with  all 
the  ardour  and  impatience  which  diftinguiffi  Britifh 
troops.  In  the  mean  time,  however,  repeated  couriers 
arrived  at  head-quarters,  the  bearers  of  unpleafant  in¬ 
telligence.  Certain  information  was  received,  that  a 
ftrong  French  reinforcement  had  arrived  at  Carrion,  a. 
little  to  the  right  of  Sahagun,  that  the  French  corps, 
which  was  marching  to  the  fouth,  had  halted  at  Tala- 
vera,  and  that  the  enemy  were  advancing  from  Madrid 
in  confiderable  force.  Sir  John  now  faw  that  his  mo¬ 
tions  had  been  watched  by  Bonaparte,  and  that  all  the 
arts  of  this  experienced  general  had  been  preparing  to 
entrap  him.  To  advance  was  madnefs  5  to  retreat,  al- 
nioft  in  the  face  of  an  enemy,  was  a  meafure  of  the  ut- 
1110ft  danger,  but  it  was  the  only  alternative.  190 

On  the  24th  of  December  Sir  John  began  filently  His  retreat, 
and  fecretly  to  prepare  for  his  retreat,  and  to  provide, 
as  far  as  poftible,  for  the  defence  of  thofe  parts  of  the 
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country  which  were  dill  held  by  the  patriots. 

^  this  lat^r  view,  he  dire&ed  Sir" David  Baird  to  take 
the  route  towards  Valencia  de  Don  Juan,  while  the  reft 
of  the  army  was  to  proceed  by  Caftro  Gonzalo.  By 
this  divifion  the  magazines  and  ftores  which  had  been 
depofited  at  Benevente  and  Zamora,  were  alfo  effec¬ 
tually  fecured. 

According  to  the  arrangement  made,  General  Fra- 
fer,  followed  by  General  Hope,  marched  with  their  di¬ 
ctions  on  the  24th  December  to  Valderos  and  Ma- 
jorga,  and  Sir  David  Baird  proceeded  with  his  to  Va¬ 
lencia.  To  conceal  this  movement,  Ford  Paget  was 
ordered  to  pufli  on  ftrong  patrols  of  cavalry  clofe  to 
the  advanced  pofts  of  the  enemy.  The  referve,  with 
two  light  corps,  did  not  retire  from  S  thagun  till  the 
morning  of  the  25th,  following  General  Hope.  Lord 
Paget  was  ordered  to  remain  with  the  cavalry  until 
evening,  and  then  follow  the  referve.  Thefe  laft  were 
accompanied  by  Sir  John.  The  retreat  commenced  in 
this  deliberate  manner.  On  the  26th  of  December,  Sir 
David  Baird  reached  the  Eflar,  and  paffed  the  ferry 
with  lefs  difficulty  than  was  expected.  He  took  port, 
according  to  his  orders,  at  Valencia,  and  wrote  to  the 
marquis  of  Romana,  urging  him  to  blow  up  the  bridge 
of  Manfilla.  The  other  divifions  of  infantry  proceeded 
unmolefted  to  Caftro  Gonzalo.  On  the  24th  the  ad¬ 
vanced  guard  of  Bonaparte’s  army  marched  from  Tor- 
defillas,  120  miles  from  Madrid,  aud  ftrong  detach¬ 
ments  of  cavalry  had  been  pufhed  forward  to  Villalpan- 
do  and  Majorga.  On  the  26th,  Lord  Paget  fell  in 
with  one  of  thofe  detatchments  at  the  latter  place.  His 
iordfhip  immediately  ordered  Colonel  Leigh,  with  two 
fquadrons  of  the  10th  huffars,  to  attack  this  corps, 
which  had  halted  on  the  fummit  of  a  fleep  hill.  One 
©f  Colonel  Leigh’s  fquadrons  was  kept  in  referve  ;  the 
other  rode  brifkly  up  the  hill ;  on  approaching  the  top, 
where  the  ground  was  rugged,  the  colonel  judicioufly 
reined-in  to  refrefh  the  horfes,  though  expofed  to  a  fe- 
vere  fire  from  the  enemy,  When  he  had  nearly  gained 
the  fummit,  and  the  horfes  had  recovered  their  breath, 
he  charged  boldly  and  overthrew  the  enemy  }  many  of 
whom  were  killed  and  wTounded,  and  above  100  fur- 
rendered  prifoners.  Nothing  could  exceed  the  coolnefs 
and  gallantry  difplayed  by  the  Britifh  cavalry  on  thk 
©ccafion.  The  18th  dragoons  had  fignalized  them- 
ielves  in  feveral  former  fkirmifhes  ;  they  were  fuccefs- 
ful  in  fix  different  attacks.  Captain  Jones,  when  at 
Palencia,  had  even  ventured  to  charge  100  French  dra¬ 
goons  with  only  30  Britifh  j  14  of  the  enemy  were  kill¬ 
ed,  and  fix  taken  prifoners.  The  cavalry,  the  horfe-ar- 
tillery,  and  a  light  corps,  remained  on  the  night  of  the 
26th,  at  Caftro  Gonzalo  ;  and  the  divifions  under  Ge¬ 
nerals  Hope  and  Frafer  marched  to  Benevente.  On 
the  27th,  the  rear  guard  croffed  the  Eflar,  and  follow¬ 
ed^  the  fame  route,  after  completely  blowing  up  the 
bridge. 

We  (hall  not  attempt  any  farther  detail  of  this  dan¬ 
gerous  and  calamitous  retreat,  in  which  our  army  fuf- 
fered  extremely,  from  the  fatigues  of  conftant  marching, 
from  the  badnefs  of  the  weather,  and  even  from  the  bru¬ 
tality  of  the  Spaniards,  in  whofe  caufe  they  had  em¬ 
barked.  Before  they  reached  Aftorga,  it  was  found 
neceffary  to  divide  the  army.  A  body  of  3000  men, 
under  Brigadier-general  Crawford,  was  detached  on 
Lhe  road  to  Orenfe  towards  Vigo,  while  the  main 
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With  body,  under  the  command  of  Sir  John  Moore,  marched  Spain, 

by  Aftorga  and  Lugo,  on  the  read  to  Corunna.  They  '  ,v 
left  Aftorga  on  the  30th  of  December,  and  on  the  1  ith  An.  iScp. 
of  January  came  in  fight  of  Corunna.  The  army  had 
now  reached  the  fea  port  from  which  they  were  to  em¬ 
bark,  but  adverfe  winds  had  detained  the  tranfports,  or 
the  whole  of  the  troops  would  have  been  fpetdily  and 
fafely  on  board.  Only  a  few  ffiips  lay  in  the  harbour, 
and  in  thefe  fome  fick  men  and  a  few  ftragglers,  under 
pretence  of  ficknefs,  had  immediately  embarked.  T?r 

During  the  whole  march  from  Sahagun  to  Corunna,  Clofeiy  CoL 
the  Britifh  army  was  clofeiy  followed  by  the  French,  lowed  by 
under  Bonaparte  and  the  duke  of  Dalmatia;  and  the tlie  Flendl* 
two  armies  were  often  fo  near  each  other,  that  the 
French  patrols  fell  in,  during  the  night,  with  the  ca¬ 
valry  piquets  of  the  Britifh.  The  duke  of  Dalmatia 
had  joined  Bonaparte  at  Aftorga,  and  had  increafed  his 
force  to  nearly  70,000  men,  while  the  whole  force  of 
the  Britifh  did  not  exceed  26,000.  When  Sir  John’s 
army  reached  Lugo,  it  was  found  that  three  divifions  of 
the  French  were  arranged  in  front,  and  it  was  thought 
advifable,  on  the  8th  of  January,  to  offer  the  enemy 
battle.  This  offer,  however,  the  French  thought  pro¬ 
per  to  decline,  and  the  duke  of  Dalmatia  ftirred  not 
from  his  poft.  When  the  army  reached  Corunna,  the 
French  were  far  in  the  rear,  and  it  was  hoped  that  the 
tranfports  might  arrive  before  the  enemy  could  come  up. 

1  he  retreat  of  the  Britifh,  confidering  the  circum- 
ftances  under  which  it  was  effe&ed,  was  a  brilliant  and 
fuccelsful  achievement.  Two  hundred  and  fifty  miles 
of  country  had  been  traverfed  in  1 1  days,  during  the 
worft  feafon  of  the  year,  through  bad  roads,  over  moun¬ 
tains,  defiles,  and  rivers,  and  in  almoft  daily  contact 
with  an  enemy  nearly  three  times  their  numbers. 

Though  often  engaged,  the  rear  guard  of  the  Britifh 
had  never  been  beaten,  nor  even  thrown  into  confufion. 

Many  Ioffes  had  indeed  been  fuftained,  in  baggage,  ar¬ 
tillery,  and  horfes,  and  many  ftragglers  had  fallen  into 
the  hands  of  the  enemy  ;  but  neither  Napoleon  nor  th© 
duke  of  Dalmatia  could  boaft  of  a  fingle  military  trophy 
taken  from  the  retreating  army.  The  greateft  danger 
was  ftill  to  be  incurred  ;  the  pofition  of  Corunna  was 
found  to  be  extremely  unfavourable  ;  the  tranfports  had 
not  arrived,  and  the  enemy  began  to  appear  upon  the 
heights.  The  fituation  of  the  army  was  by  moft  of  the 
officers  thought  fo  defperatc,  that  they  advifed  the  ge¬ 
neral  to  propofe  terms  to  the  duke  of  Dalmatia,  that 
they  might  be  fuffered  to  embark  unmolefted  ;  but  this 
advice  Sir  John,  without  hefitation,  rejedled. 

On  the  1  2th  of  January,  the  French  were  feen  mov¬ 
ing  in  confiderable  force  on  the  oppofite  fide  of  the  river 
Mero.  They  took  up  a  pofition  near  the  village  of 
Perillo,  on  the  left  flank  of  the  Britifh,  and  occupied 
the  houfes  along  the  river.  In  the  mean  time  Sir  John 
was  inceffantly  occupied  in  preparing  for  the  defence  of 
his  poft,  and  in  making  every  arrangement  for  the  em¬ 
barkation  of  the  troops.  Ica 

On  the  13th,  Sir  David  Baird  marched  out  of  Co-  Pofition  of 
runna  with  his  divifion,  and  took  poft  on  a  rifing the  arn1?* 
ground,  where  he  determined  to  remain  all  night.  A 
divifion  under  General  Hope  was  fent  to  occupy  a  hill 
on  the  left,  which  commanded  the  road  to  Betanzos, 
forming  a  femicircle  with  Sir  David  Baird’s  divifion  on 
the  right.  General  Frazer’s  divifion  was  drawn  up  near 
the  road  to  Vigo,  about  half  a  mile  from  Corunna,  and 
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Spain,  communicated  with  that  under  Sir  David  Baird,  by 
1 — '  means  of  the  rifle  corps  attached  to  the  latter,  which 
formed  a  chain  acrofs  the  valley.  The  referve  under 
Major-general  Paget  occupied  a  village  on  the  Betan- 
zos  road,  about  half  a  mile  from  the  rear  of  General 
Hope.  The  higher  grounds  on  the  rear  and  flanks  of 
the  Britifh  were  poffeffed  by  the  French,  a  fituation 
which  gave  the  latter  a  conflderable  advantage. 

In  the  evening  the  tranfports  from  Vigo  hove  in 
light ;  but  the  enemy  was  now  fo  near,  and  had,  during 
this  day,  thown  fo  much  difpofition  to  moleft  the  Bri¬ 
tifh,  that  a  general  adfion  was  become  inevitable.  On 
the  15th,  the  enemy  had  advanced  to  a  height  where, 
the  day  before,  a  magazine,  containing  nearly  4000 
barrels  of  gun  powder,  had  been  blown  up,  and  \vhich 
was  immediately  oppofite  to  the  pofition  of  the  Britifh. 
On  this  day  fome  fkirmifhes  took  place. 

Battle3of  On  the  16th,  every  thing  was  prepared  for  a  general 
Corunna,  adion.  Moft  of  the  artillery  had  been  embarked,  as  it 
was  found  that,  from  the  nature  of  the  ground,  much  ar¬ 
tillery  could  not  be  employed  with  advantage.  During 
the  13th  and  14th,  the  Tick,  the  demounted  cavalry  and 
horfes,  were  alfo  nearly  all  embarked.  On  the  morning 
of  the  1 6th,  the  French  on  the  hills  were  apparently 
quiet,  and  it  was  hoped  that  the  embarkation  might  be 
effe&ed  in  the  courfe  of  that  night  5  but  about  noon  the 
enemy,  who  had  in  the  morning  received  reinforce¬ 
ments,  and  had  placed  fome  guns  in  front  of  the  right 
and  left  of  his  line,  was  obferved  to  .be  getting  under 
arms,  to  be  moving  troops  towards  his  left  flank,  and 
forming  various  columns  of  attack  at  that  extremity  of 
the  flrong  and  commanding  pofition  which  he  had  taken 
on  the  1 5th,  in  front  of  the  Britifh  line.  This  indica¬ 
tion  of  his  intention  was  immediately  fucceeded  by  a  ra¬ 
pid  and  determined  attack  on  the  divifion  under  Sir 
David  Baird,  which  formed  the  right  wing,  and  was 
the  weakeft  part  of  the  line.  The  firft  effort  of  the  ene¬ 
my  was  met  by  Sir  John  Moore  and  Sir  David  Baird 
at  the  head  of  the  4 2d  regiment,  and  the  brigade  under 
Lord  William  Bentinck.  The  village  on  the  right  be¬ 
came  an  obje&of  obftinate  conteft.  While  leading.on  his 
divifion  to  fupport  this  pofition,  Sir  David  had  his  arm. 
fhattered  with  a  grape  fhot. 

Not  long  after,  while  Sir  John  Moore  was  riding 
from  pod  to  port,  everywhere  encouraging  his  troops, 
and  pointing  out  the  moft  advantageous  opportunities 
for  attack  or  defence,  his  confpicuous  fituation  had  ex- 
pofed  him  to  the  fire  of  the  enemy.  A  cannon-ball 
ft  ruck  his  left  fhoulder,  and  beat  him  to  the  ground. 
He  raifed  himfelf,  and  fat  up  with  an  unaltered  coun¬ 
tenance,  looking  intently  at  the  Highlanders,  who.  were 
warmly  engaged.  Captain  Hardinge  threw  himfelf 
from  his  horfe,  and  took  him  by  the  hand j  then,  ob- 
ferving  his  anxiety,  he  told  him  the  42d  were  advan¬ 
cing,  upon  which  his  countenance  immediately  bright¬ 
ened.  His  friend  Colonel  Graham  now  difmounted  to 
a  {Tift  him  ;  and,  from  the  compofure  of  his  features,  en¬ 
tertained  hopes  that  he  was  not  even  wounded  :  but  ob- 
ferving  the  horrid  laceration  and  effufion  of  blood,  lie 
rode  off  for  furgeons.  The  general  w7as  carried  from 
the  field  on  a  blanket,  by  a  fergeant  of  the  4 2d,  and 
fome  foldiers.  On  the  way  he  ordered  Captain  Har¬ 
dinge  to  report  his  wound  to  General  Hope,  who  af- 
fumed  the  command.  Many  of  the  foldiers  knew  that 
their  two  chiefs  were  carried  off  :  yet  they  conti- 
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nued  to  fight  with  undiminifhed  courage ;  and,  by  the  Spairt. 
moft  determined  bravery,  not  only  repelled  every  at- 
tempt  of  the  enemy  to  gain  ground,  but  actually  forced 
him  to  retire,  though  he  had  brought  up  frefh  troops  in 
fupport  of  thofe  originally  engaged. 

The  enemy  finding  himfelf  foiled,  in  every  attempt  to 
force  the  right  of  the  pofition,  endeavoured  by  numbers 
to  turn  it.  A  judicious  and  well-timed  movement, 
which  was  made  by  Major-general  Paget,  with  the  re¬ 
ferve,  which  corps  had  moved  out  of  its  cantonments  to 
fupport  the  right  of  the  army,  by  a  vigorous  attack,  de¬ 
feated  this  intention.  The  major-general  having  pufhed 
forward  the  95th  (rifle  corps)  and  ift  battalion  5 2d  re¬ 
giment,  drove  the  enemy  before  him  ;  and,  in  his  ra¬ 
pid  and  judicious  advance,  threatened  the  left  of  the 
enemy’s  pofition.  This  circumftance,  with  the  pofition 
of  Lieutenant-general  Frafer’s  divifion  (calculated  to 
give  ftill  farther  fecurity  to  the  right  of  the  line)  indu¬ 
ced  the  enemy  to  relax  his  efforts  in  that  quarter.  They 
were,  however,  more  forcibly  directed  towards  the  cen- 
tre,  where  they  were  again  fuccefsfully  refifted  by  the 
brigade  under  Major-general  Manningham,  forming  the 
left  of  Sir  David  Baird’s  divifion,  and  a  part  of  that  un¬ 
der  Major-general  Leith,  forming  the  right  of  the  divi¬ 
fion  under  General  Hope.  Upon  the  left  the  enemy  at 
firft  contented  himfelf  with  an  attack  upon  our  picquets, 
which,  however,  in  general,  maintained  their  ground. 
Finding,  however,  his  efforts  unavailing  on  the  right 
and  centre,  he  feemed  determined  to  render  the  attack 
on  the  left  more  ferious,  and  had  fucceeded  in  obtaining 
poffeflion  of  the  village  through  which  the  great  road  to 
Madrid  paffes,  and  which  was  fituated  in  front  of  that 
part  of  the  line.  From  this  point,  however,  he  was 
foon  expelled' with  conflderable  lofs,  by  a  gallant  attack 
of  fome  companies  of  the  2d  battalion  of  the  14th  regi¬ 
ment,  under  Lieutenant-colonel  Nicholls.  Before  five 
in  the  evening,  the  Britifh  had  not  only  fuccefsfully  re¬ 
pelled  every  attack  made  upon  the  pofition,  but  had 
gained  ground  in  almoft  all  points,  and  occupied  a  more 
forward  line  than  at  the  commencement  of  the  a&ton, 
whilft  the  enemy  confined  his  operations  to  a  cannonade, 
and  the  fire  of  his  light  troops,  with  a  view  to  draw  off 
his  other  corps.  At  fix  the  firing  ceafed.  The  differ¬ 
ent  brigades  were  reaffembled  on  the  ground  which  they 
occupied  in  the  morning,  and  the  picquets  and  advanced 
pofts  refumed  their  original  ftations. 

Notwithftanding  the  decided  and  marked  fuperiority 
which  at  this  moment  the  gallantry  of  the  troops  had 
given  them  over  an  enemy,  who,  from  his  numbers  and 
the  commanding  advantages  of  his  pofition,  no  doubt 
expe&ed  an  eafy  victory,  General  Hope  did  not,  on  re¬ 
viewing  all  circumftances,  conceive  that  he  fhould  be 
warranted  in  departing  from  what  he  knew  was  the  pre¬ 
vious  and  fixed  determination  of  the  late  commander  of 
the  forces,  to  withdraw  the  army  on  the  evening  of  the 
1 6th,  for  the  purpofe  of  embarkation,  the  previous  ar¬ 
rangements  for  which  had  already  been  made  by  his  or¬ 
der,  and  were  in  fa<ft  far  advanced  at  the  commence¬ 
ment  of  the  adlion.  The  troops  quitted  their  pofition 
about  10  at  night,  with  a  degree  of  order  that  did  them 
credit.  The  artillery  that  remained  unembarked,  hav¬ 
ing  been  withdrawn,  the  troops  followed  in  the  order 
prefcribed,  and  marched  to  their  refpedlive  points  of 
embarkation  in  the  town  and  neighbourhood  of  Co¬ 
runna.  The  picquets  remained  at  their  pofts  till  five  ia 
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the  morning  of  the  17th,  when  they  were  alfo  with¬ 
drawn  with  limilar  order?  and  without  the  movement 
having  been  difcovered  by  the  enemy. 

By  the  unremiited  exertion  of  the  captains  of  the 
royal  navy,  wrho  had  been  entrufted  with  the  fervice  of 
embarking  the  army,  and  in  confequence  of  the  arrange¬ 
ments  made  by  the  agents  for  tranfports,  the  whole  of 
the  forces  were  embarked  with  an  expedition  which  has 
been  feldom  equalled.  The  brigades  under  Major-ge¬ 
nerals  Hill  and  Beresford  were  deftined  to  remain  till 
daylight,  in  order  to  watch  the  movements  of  the  ene¬ 
my.  The  brigade  under  General  Beresford,  which  was 
alternately  to  form  the  rear-guard,  occupied  the  land 
in  front  of  Corunna,  while  that  under  General  Hill  was 
Rationed  on  the  promontory  ill  the  rear  of  the  town  by 
way  of  refer ve. 

The  enemy  pufhed  his  light  troops  towards  the  town, 
foon  after  eight  o’clock  in  the  morning  of  the  17th,  and 
fhortly  after  occupied  tlie  heights  of  St  Lucia,  which 
commanded  the  harbour.  But  notwithftanding  this  cir- 
cumllance,  and  the  manifold  defers  of  the  place*  there 
being  no  apprehenfion  that  the  rear-guard  could  be  for¬ 
ced,  and  the  difpofition  of  the  Spaniards  appearing  to 
be  good,  the  embarkation  of  Major-general  Hill’s  bri¬ 
gade  was  commenced  and  completed  by  three  in  the  af¬ 
ternoon.  After  having  fully  explained,  to  the  fatisfac- 
tion  of  the  Spanifh  governor,  the  nature  of  the  move¬ 
ment,  and  having  made  every  previous  arrangement, 
General  Beresford  withdrew  his  corps  from  the  land  in 
front  of  the  town  foon  after  dark,  and  was,  with  all  the 
wounded  that  had  not  previoufly  been  removed,  fafely 
embarked  before  one  o’clock  of  the  morning  of  the  18th. 

In  this  a&ion  the  Britifh  troops  had  come  off  with 
glory,  and  there  can  be  no  doubt,  from  the  repulfe  of 
the  French  forces,  and  their  fubfequent  inadivity,  that 
the  honour  of  the-vidory  belonged  to  the  Britifh.  The 
vidory  had  indeed  coft  them  dear.  They  had  loft  one 
of  their  beft  generals;  and  probably  nearly  1000  men 
had  been  killed  or  wounded  during  the  adion.  It  had 
been  achieved  at  the  termination  of  a  long  and  harafling 
fervice.  The  fuperior  numbers,  and  advantageous  po- 
lition  of  the  enemy,  not  lefs  than  the  adual  fituation  of 
the  Britifh  army,  did  not  admit  of  any  advantage  being 
reaped  from  fuccefs.  The  luftre  of  the  Britifh  arms 
had,  however,  been  maintained  under  the  moft  difad- 
vantageous  circumftances.  The  army  which  had  enter¬ 
ed  Spain  amidft  the  faireft  profpeds,  had  no  fooner 
completed  its  jundion,  than  owing  to  the  multiplied  dif- 
afters  that  difperfed  the  native  armies  around  it,  it 
was  left  to  its  own  refources.  The  advance  of  the  Britifh 
troops  from  the  Douro  afforded  the  beft  hope,  that  the 
fouth  of  Spain  might  be  relieved  ;  but  this  generous  ef¬ 
fort  to  fave  an  unfortunate  people,  alfo  afforded  the 
enemy  the  opportunity  of  direding  every  effort  of  his 
^numerous  troops,  and  concentrating  all  his  principal  re¬ 
sources  for  the  deftrudion  of  the  only  regular  force  in 
the  north  of  Spain.  Thefe  circumftances  had  produced 
the  neceflity  of  rapid  and  harafling  marches,  which  had 
diminiflied  the  numbers,  exhaufted  the  ftrength,  and  im¬ 
paired  the  equipment  of  the  army.  Notwithftanding 
$11  thefe  difadvantages,  and  thofe  more  immediately  at¬ 
tached  to  a  defenfive  pofltion,  which  the  imperious  ne¬ 
ceflity  of  covering  the  harbour  of  Corunna,  for  a  time, 
had  rendered  indifpenftble  to  affume,  the  native  and  un¬ 


daunted  valour  of  Britifh  troops  was  never  move  con-  Spain, 
fpicuous.  u— “ v— — J 

At  daybreak  on  the  18th,  the  Englifh  convoy  was 
under  fail,  and  on  the  19th  it  had  entirely  left  the  Spa- 
nifh  coafts. 

Notwithftanding  the  ill  fuccefs  which  had  thus  at- Second  ex¬ 
tended  the  expedition  under  Sir  John  Moore,  the  fpiritpedition 
of  patriot ifm  which  appeared  ftill  to  aduate  the  fouthern  undf r  slr 
provinces  ot  Spain,  and  the  hope  that  the  common  caufe 
might  there  be  fupported  to  greater  advantage,  induced  ‘  e  *  f 
the  Britifh  miniftry  to  fend  another  military  force  to  the 
weftern  peninfula  of  Europe,  to  co-operate  with  the  pa¬ 
triots  who  ftill  continued  in  arms.  Accordingly,  a  bo¬ 
dy  of  about  15,000  forces,  under  the  command  of  Sir 
Arthur  Wellefley,  whofe  bravery  and  good  conduct  in 
the  battle  of  Vimiera,  had  recommended  him,  in  a  par¬ 
ticular  manner,  both  to  the  miniftry  and  the  nation, 
was  difpatched  towards  the  coaft  of  Portugal,  where 
Marfhal  Beresford  ftill  maintained  a  Britifh  force ; 
while  General  Hill,  with  about  5000  infantry,  and  400 
cavalry,  failed  from  Ireland  with  the  fame  deftination. 

General  Hill  arrived  at  Lifbon  on  the  4th  of  April,  and 
foon  after  Sir  Arthur  landed  with  the  main  body.  On 
the  7th  of  April  the  army  moved  forward  towards  the 
Douro,  and  croffed  that  river  during  the  night  of  the 
11th,  a  little  above  Oporto.  Here  they  fell  in  with  a 
French  detachment  from  the  army  of  the  duke  of  Dal¬ 
matia,  which  they  routed  and  put  to  flight,  after  a 
fhort  but  well-contefted  adion. 

After  this  adion  the  duke  of  Dalmatia  found  it  ne- 
ceffary  to  retreat.  He  palled  through  the  defiles  of  Sa- 
lamonde,  and  thus  gained  confiderably  on  the  Britifh 
army,  though  he  was  obliged  to  leave  behind  him  part 
of  his  artillery.  On  the  19th  of  May  he  was  at  Alla- 
ritz,  and  on  the  20th  he  continued  his  retreat  acrofs 
the  Minho,  which  he  paffed  at  Orenfe,  thus  leaving 
Portugal  once  more  in  poffefllon  of  the  Britifh  forces. 

Sir  Arthur  Wellefley,  after  having  remained  for 
fome  time  in  the  Portuguefe  territory,  to  refrefh  his 
men  after  the  fatigues  which  they  had  undergone,  ad¬ 
vanced  into  Spain,  and  effeded  a  jundion  with  General 
Cuefta,  who  then  commanded  a  confiderable  part  of 
the  remains  of  the  patriotic  army.  In  the  latter  end  of 
July,  the  allied  army  had  advanced  to  Talavera  de  la 
Reyna,  in  the  neighbourhood  of  which  they  were  en¬ 
countered  by  a  formidable  French  force,  confifting  of  a 
corps  commanded  by  Marfhal  Vidor,  another  under 
General  Sebaftiani,  the  guards  of  Jofeph  Bonaparte, 
.amounting  to  8000  men,  and  the  garrifon  of  Madrid. 

This  large  force  w7as  commanded  by  Jofeph  Bonaparte 
in  perfon,  aflifled  by  Marfhals  Jourdan  and  Vidor,  and 
General  Sebaftiani. 

On  the  27th  of  July,  an  attack  was  made  by  the  gatt^ of 
French  army  on  that  of  the  allies,  w  ho  had  taken  up  Talavera. 
their  pofition  at  Talavera.  The  attack  was  vigorous, 
but  W’as  repelled  with  great  fpirit  and  fuccefs,  though 
not  without  confiderable  lofs  on  the  part  of  the 
Britifh. 

The  defeat  of  this  attempt  was  followed  about  noon 
of  the  28th  by  a  general  attack  of  the  enemy’s  whole 
force,  on  the  whole  of  that  part  of  the  pofition  which 
was  occupied  by  the  Britifh  army.  The  general  attack 
began  by  the  march  of  feveral  columns  of  infantry  into 
the  valley,  with  a  view  to  attack  the  height  occupied 
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by  Major-general  Hill.  Thefe  columns  were  immedi- 
'  ately  charged  by  the  ift  German  light  dragoons,  and 
23d  dragoons,  under  the  command  of  General  Anfon, 
and  fupported  by  General  Fane’s  brigade  of  heavy  ar¬ 
tillery  ;  and  although  the  23d  dragoons  differed  confi- 
derable  lofs,  the  charge  had  the  effeft  of  preventing 
the  execution  of  that  part  of  the  enemy’s  plan.  At  the 
fame  time  an  attack  was  dire&ed  upon  Brigadier-gene^ 
ral  Alexander  Campbell’s  pofition  in  the  centre  of  the 
combined  armies,  and  on  the  right  of  the  Britifh..  This 
attack  was  mod  fuccefsfully  repulfed  by  Brigadier-ge¬ 
neral  Campbell,  fupported  by  the  king’s  regiment  of 
Spanifh  cavalry,  and  two  battalions  of  Spanifh  infan¬ 
try  5  and  the  allies  were  left  in  poffeffion  of  the  enemy’s 
cannon. 

An  attack  was  alfo  made  at  the  fame  time  on  Lieute¬ 
nant-general  Sherbrooke’s  divifion,  which  was  on  the 
left  and  centre  of  the  firft  line  of  the  Britifh  army. 
This  attack  was  mod  gallantly  repulfed  by  a  charge 
with  bayonets,  by  the  whole  divifion  ;  but  the  brigade 
of  guards  which  were  on  the  right,  having  advanced  too 
far,  were  expofed  on  their  lett  dank  to  the  fire  of  the 
enemy’s  battery,  and  of  their  retiring  columns  *,  and  the 
divifion  was  obliged  to  retire  towards  the  original  pofi¬ 
tion,  under  cover  of  the  fecond  line  of  General  Cotton’s 
brigade  of  cavalry,  which  had  moved  from  the  centre, 
and  the  id  battalion  48th  regiment.  This  regiment 
was  removed  from  its  original  pofition  on  the^  heights, 
as  foon  as  the  advance  of  the  guards  was  perceived,  and 
formed  in  the  plain  *,  it  advanced  upon  the  enemy,  and 
covered  the  formation  of  Lieutenant-general  Sherbrooke  s 
divifion.  Shortly  after  the  repulfe  of  this  general  attack, 
in  which  apparently  all  the  enemy’s  troops  were  em¬ 
ployed,  he  commenced  his  retreat  acrofs  the  Alberche, 
which  was  conduced  in  the  mod  regular  manner,  and 
effe&ed  during  the  night,  leaving  in  the  hands  of  the 
Britidi  20  pieces  of  cannon,  ammunition,  tumbrils,  and 
fome  prifoners. 

Though  the  French  were  defeated  in  this  engage¬ 
ment,  and,  according  to  Sir  Arthur  Wellefley’s  account, 
mud  have  lod  at  lead  i  0,000  men,  the  lofs  of  the  Bri¬ 
tifh  was  very  great.  By  the  official  returns  it  is  dated 
to  exceed  5000,  namely,  in  killed,  34  officers,  28  fer- 
geants,  2  drummers,  and  735  rank  and  file  ;  in  wound¬ 
ed  195  officers,  163  fergeants,  16  drummers,  and  3537 
rank  and  file*-,  and  in  miffing  9  officers,  1 5  fergeants,  9 
drummers,  and  620  rank  and  file.  The  action,  though 
brilliant,  does  not  appear  to  have  been  attended  with 
much  advantage  to  the  allies,  as,  from  the  reinforce¬ 
ments  wrhich  the  French  army  was  daily  receiving,  Sir 
Arthur  Wellefley  (now  Lord  Wellington)  ivas  fobn 
compelled  to  fall  back  towards  the  frontiers  of  Portu¬ 
gal,  leaving  behind  him  much  of  his  baggage,  and  the 
whole  of  his  fick  and  wounded.  It  mull  be  recorded  to 
the  honour  of  the  French  commander,  into  whole  hands 
thefe  unfortunate  men  had  fallen,  that,  in  confequence 
of  a  reprefentation  in  their  favour  by  Lord  Wellington, 
he  treated  them  with  the  utmoft  humanity,  and  afford¬ 
ed  them  every  accommodation  which  the  nature  of  their 
fituation  admitted. 

Since  the  battle  of  Talavera,  nothing  of  importance 
has  tranfpired  refpefling  the  ftate  of  affairs  in  Spain.  It 
appears  that  the  patriots  ftill  continue  to  make  a  (land 
againft  their  invaders  5  but  it  cannot  be  expe&ed  that 
their  oppolition  (hall  be  ultimately  attended  with  fuc- 
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cefs.  The  refources  of  the  French  are  fo  numerous  and  t 
extenfive,  and  the  force  which  he  is  able  to  draw  to¬ 
wards  the  Spanifh  peninfula,  has  been  fo  much  increafed 
in  confequence  of  the  peace  lately  concluded  between 
France  and  Auftria,  that  the  liberties  of  Spain  muff, 
we  fear,  fall  a  facrifice,  and  that  kingdom  muff  contri¬ 
bute  to  fwell  the  already  exorbitant  power  of  the  houfe 
of  Bonaparte.  ^ 

We  fhall  conclude  the  hiftorical  part  of  this  article  Sum£ary 
with  a  fummary  recapitulation  of  the  principal  revolu- V]ew  Gf 
tions  which  have  taken  place  in  Spain.  Spamfli 

From  the  year  240  B.  C.  to  the  year  20 6  B.  C>ftc»7* 
Spain  was  in  fome  degree  under  the  dominion  of  the 
Carthaginians.  From  the  year  206  B.  C.  to  the  com¬ 
mencement  of  the  fifth  century  of  the  Chriftian  era, 
it  continued  almoft  entirely  in  poffeffion  of  the  Romans. 

The  Goths  reigned  in  Spain  from  the  year  41 1  to  711  \ 
the  Moors  from  the  year  71 1  till  7  *6,  in  Part  the 
Afturias ;  till  820  in  Catalonia  ;  till  750  in  Sobrarba  j 
till  923  in  Leon  ;  till  1073  *n  different  parts  of  the  two 
Caftiles;  till  1118  in  Aragon  *  till  1236  in  Cordova 
and  Jaen;  till  1248  in  Seville-,  till  1264  in  the  king¬ 
dom  of  Valencia-,  till  1265  that  of  Murcia 5  and  even 
fo  late  as  1492  in  Granada.  During  the  wrars  againft 
the  Moors,  the  Goths  reigned  in  the  Afturias,  Gallicia, 
and,  finally,  in  the  kingdom  of  Leon  till  1038. 

The  houfe  of  Navarre,  defeended  from  the  French 
houfe  of  Bigorre,  which  had  previoufly  reigned  in  Ca- 
flile  for  10  years,  united  with  it  the  crown  of  Leon  till 
the  year  1 1  26.  This  was  fucceeded  by  the  family  of 
Bourbon,  defeended  from  the  royal  family  of  France, 
which  reigned  over  thefe  countries  till  1555.  The 
houfe  of  Charlemagne,  a  French  family  defeended  from 
that  prince,  ruled  over  Catalonia  from  the  year  802  till 
1132.  The  French  family  of  Bigorre  firft  reigned  in 
Sobrarba,  and  afterwrards  in  Aragon,  from  the  year 
750  to  11625  at  that  period  the  French  family  of  Bar¬ 
celona  fucceeded  to  the  government,  and  united  to  the 
crown  of  Aragon  that  of  Catalonia,  and  afterwards  the 
kingdom  of  Valencia,  over  which  it  reigned  till  the 
year  1430.  Thefe  parts  of  Spain  then  came  into  the 
poffeffion  of  the  princes  of  the  French  branch  of  Na¬ 
varre,  wdiich  reigned  in  Caftile,  and  continued  in  their 
defendants  to  1515  5  at  which  time  the  different  ftates 
of  the  Spanifh  monarchy  were  united  under  the  govern¬ 
ment  of  Joanna  the  Foolifli,  who  reigned  over  them  till 
her  death,  which  happened  in  1555*  ^he  Auftrian  fa¬ 
mily  then  poffeffed  the  throne  till  1700>  fince  which 
time  it  has  been  occupied  by  a  branch  of  the  houfe  of 
Bourbon,  till  the  late  revolution,  by  placing  the  Spa- 
niffi  monarchs  in  the  power  of  the  French,  has  given  rife 
to  a  new  dvnafty  of  princes  in  the  perfon  of  Jofeph  Bo¬ 
naparte.  A  . 

The  earlieft  Spanifh  antiquities  which  can  be  with  Antiquities 

certainty  afeertained,  belong  to  the  Roman  period  5  and 
of  thefe  the  examples  are  extremely  numerous. .  They 
abound  in  the  provinces  of  Catalonia,  Valencia,  and 
thofe  which  border  on  the  Pyrenees.  We  cannot  here 
enumerate,  much  lefs  deferibe,  all  the  remains  of  Roman 
antiquity  mentioned  by  Swinburne,  Townfend,  De  La- 
borde,  and  other  travellers  in  Spain.  The  moft  remark¬ 
able  are,  the  aqueduct  at  Segovia,  in  Old  Caftille, 
confiding  of  159  arches,  extending  about  74c  yards, 
and  being  at  lead  94  feet  high,  where  it  erodes  the 
valley  ;  the  amphitheatre  of  the  ancient  Saguntum ,  near 
7  3X2  the 
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t  Spa‘in»  the  modern  Morviedro  in  Valencia,  which  was  hewn 
"" y  out  of  the  folid  rock,  and  appears  to  have  been  capable 
of  containing  10,000  fpe£lators  ;  a  fuperb  Roman  arch, 
fupported  by  Corinthian  pillars,  and  having  a  very  lofty 
gateway,  not  far  from  Tarragona  ;  a  monument  near 
the  fame  place,  fuppofed  to  be  the  tomb  of  the  father 
and  uncle  of  Scipio  Africanus  ;  and  a  confiderable  am¬ 
phitheatre  on  an  eminence  near  Seville.  It  is  fuppofed 
that  the  ancient  city  of  Italica,  built  by  Scipio  Africa¬ 
nus  for  the  reception  of  his  wounded  foldiers,  flood  near 
this  fpot  ;  but  we  are  allured  by  Mr  Swinburne,  that  no 
traces  of  it  now  remain. 

Of  the  Gothic  edifices,  no  certain  remains  are  to  be 
found  ;  but  the  Moorifh  antiquities  are  numerous  and 
fplendid.  Of  thefe,  the  mofl  remarkable  are  the  palace 
of  the  Alhambra  in  the  city  of  Granada,  and  the  mofque 
of  Cordova.  Of  the  former  we  have  already  given  an 
account  under  Alhambra.  The  mofque,  now  the  cathe¬ 
dral  of  Cordova,  was  begun  by  Abdoulrahman  I.  caliph 
of  Cordova,  and  is  computed  to  contain  not  fewer  than 
800  columns.  The  architecture  of  its  doors,  windows, 
and  arches,  efpecially  thofe  of  the  chapel  of  the  Koran, 
at  leaft  equals  that  of  the  Alhambra  in  grandeur  of  de- 
fign,  and  beauty  of  execution,  and  exceeds  that  palace 
in  variety  of  decoration.  This  fuperb  edifice  has  been 
minutely  defcribed  by  Mr  Swinburne,  in  his  travels  into 
Spain,  Letter  35.  Not  far  from  Cordova  flood  the 
magnificent  city  of  Zehra,  built  by  Abdoulrahman  III, 
and  which  is  faid  to  have  employed  25  years  in  building, 
and  to  have  cofl  more  than  2,500,000  1.  of  our  prefent 
flerling  money.  In  this  city  was  a  palace  containing 
1173  columns,  of  African,  Spanifh,  Italian,  and  Afia- 
tic  marbles.  This  fplendid  palace,  and  the  city  in  which 
it  flood,  were  entirely  destroyed  during  the  wars  by 
Ifg  which  Spain  was  defolated  in  the  middle  ages. 

Population  It  has  been  computed,  that  under  the  dominion  of  the 
oi  Spain.  Romans,  Spain  contained  a  population  of  nearly 
50,000,000  of  people;  but  this  calculation  is,  by  De 
Laborde,  diminiihed  to  20,000,000. 

At  the  clofe  of  the  14th  century,  the  population  is 
Rated  by  mofl  Spanifh  writers  as  follows. 

In  the  Rates  of  Caflile  1 1, 000,000 

States  of  Aragon,  7,700,000 

Kingdom  of  Granada,  3,000,000 


21,700,000 

On  what  De  Laborde  deems  better  authority,  he  re¬ 
duces  this  number  to  16,000,000. 

In  the  reign  of  Ferdinand  and  Ifabella,  at  the  end  of 
the  15th  century,  the  total  population  of  Spain  has  ge¬ 
nerally  been  eftimated  at  20,000,000,  but  this  too  is 
reduced  by  Laborde  to  14,000,000  or  15,000,000. 

The  population  was  reduced 

in  1688  to  -  10,000,000 

1700  -  8,000,000 

17x5  -  -  -  -  6,000,000 


In  1768  it  had  rifen  to 

1788 

According  to  the  table  of  the  provinces,  collected 
chiefly  from  De  Laborde,  it  amounted,  at  the  end  of 
the  18th  century,  to  10,308,505  ;  by  the  lafl  cenfus, 
taken  in  the  years  1797  and  1798,  the  flatements  of 
which  have  not  been  publifhed,  but  were  lately  locked 
up  in  the  office  belonging  to  the  minifler  of  finance,  it 
appears  that  the  population,  at  the  end  of  the  1 8th  cen¬ 
tury,  exceeded  12,000,000. 

From  thefe  flatements  we  obferve,  that  the  population 
of  Spain  had  gradually  diminiihed  from  its  conquefl  by 
the  Romans,  to  the  reign  of  Philip  V.  in  the  beginning 
of  the  1 8th  century  ;  but  that  during  the  lafl  hundred 
years  it  has  rapidly  increafed. 

Various  caufes  have  been  afligned  for  the  remarkable 
depopulation  that  had  taken  place  in  the  Spanifh  domi¬ 
nions.  Perhaps  the  following  by  Dr  Playfair  are  fuf- 
ficiently  plaufible.  “  The  peftileritial  fevers  and  epide¬ 
mical  difeafes,  which  carried  off  one-third  of  the  inhabi¬ 
tants  in  the  year  1347,  and  have  produced  great  morta¬ 
lity  during  the  two  laft  centuries  ;  almofl  inceffant 
flruggles  for  dominion,  from  714  till  the  conquefl  of 
Granada,  and  union  of  the  two  crowns  of  Caflile  and 
Aragon  ;  the  expulfion  of  about  400,000  Jews  by  Fer¬ 
dinand  and  Ifabella,  and  of  900,000  Moors,  A.  D. 

1610  ;  the  difcovery  of  South  America  in  1493,  which 
has  gradually  drained  the  country  of  its  inhabitants  and 
its  induftry  ;  the  calamities  of  war,  during  two  centu¬ 
ries,  from  the  acceflion  of  the  emperor  Charles  V.  •  the 
form  of  government,  and  national  prejudices,  which  dis¬ 
courage  foreigners  from  fettling  in  the  kingdom,  and 
are  inimical  to  manufa£lures,  commerce,  and  agricul¬ 
ture  ;  the  debauchery  that  prevails  among  all  ranks  j 
the  great  number  of  convents;  the  celibacy  of  the  cler¬ 
gy  ;  religious  oppreflion,  and  numerous  feftivals,  which 
leffen  the  number  of  working  days,  and  fo  abridge  the 
labour  of  the  people.” 

Of  the  number  above  Rated,  the  clergy  are  reckoned  at 
leafl  147,722  :  viz.  of  fecular  clergy,  60,240;  of  monks 
49,270  ;  of  nuns  and  friars,  22,337,  and  of  fubaltern  mi- 
nifters  of  the  church  15,875.  The  numbers  of  the 
clergy  have  indeed  diminiihed  by  more  than  27,000,  du¬ 
ring  the  laft  30  years  of  the  18th  century,  as  in  the 
year  1768  they  amounted  to  176,057. 

According  to  a  calculation  in  the  year  1776,  the  cities, j^UI^r 
towns,  villages,  and  hamlets,  amounted  to  84459  (d)  jtowns,  vil- 
and  public  edifices  and  temples  to  30,496.  lages,  &cy 

It  appears  that  there  exift  in  Spain  2,628,557  indi¬ 
viduals  of  both  fexes,  who  do  not  contribute,  or  at  leafl 
are  not  fuppofed  to  contribute,  to  the  population.  From 
this  view,  and  the  progrefs  we  have  already  Rated,  it 
will  be  eafy  to  difeover,  by  comparative  calculations 
with  the  detailed  flatements  of  population  in  other  coun¬ 
tries,  the  proportionate  number  of  births,  deaths,  mar¬ 
riages,  &c.  which  annually  take  place  in  Spain. 

The  Spanifh  government,  which  was  of  a  limited  na-Gover&> 
ture,  during  the  dynafties  of  the  kings  of  Caflile  andment. 
Aragon,  afterwards  became  an  abfolute  monarchy.  At 

that 
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(d)  In  the  year  1788,  the  number  of  villages  was  eftimated  at  19,219  ;  and  that  of  parifhes  at  20,080.. 
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that  period  the  royal  prerogative  was  confined  both  by 
f  the  exprefs  tenor  of  the  laws  and  the  forms  of  their  ad- 
miniftration,  The  peculiar  privileges  of  the  two  ftates 
of  Caftile  and  Aragon  continued  to  exift  long  after  their 
reunion  \  but  the  royal  authority  was  conftantly  taking 
umbrage  at  their  exercife.  The  princes  of  the  Auftrian 
family  did  not  openly  attack  them,  but  had  recourfe  to 
the  more  effe&ual  method  of  fecretly  undermining  them ; 
and  thus  they  were  fo  far  diminifhed,  that  at  the  clofe  of 
the  17th  century  they  amounted  to  little  more  than 
mere  forms.  The  attachment  of  Aragon  to  the  caufe  of 
the  archduke  Charles,  induced  the  firft  fovereign  of  the 
royal  family  of  France  to  abolifti  them  entirely.  Phi¬ 
lip  V.  having  fubdued  Aragon,  fuppreffed  the  ftates-ge- 
neral,  the  laft  meeting  having  been  held  at  Zaragoza  in 
the  year  1720,  on  which  occafion  Queen  Ifabella  of 
Savoy  prefided  in  the  abfence  of  her  hufband,  who  was 
at  that  time  in  Italy.  Since  that  period  no  further 
power  is  left  the  Cortex  of  Caftile  and  Aragon,  but  the 
privilege  of  nominating  deputies  to  the  ftates-general  of 
the  kingdom,  whenever  they  are  fummoned  by  the  mo¬ 
narch. 

The  whole  authority,  previous  to  the  late  revolution, 
centred  in  the  king  and  his  minifters  ;  the  national  af¬ 
fairs  were  conduced  by  the  different  councils,  appointed 
by  the  crown,  which  deliberated  and  formed  their  plans 
in  the:  capital.  Some  of  thefe  poffeffed  both  legiflative 
and  executive  power,  and  exercifed  the  double  fun£lion 
of  advifing  the  king  and  adminiftering  juftice.  The 
council  of  Caftile,  in  this  diftribution  of  power,  was 
paramount  \  its  decrees  being  decifive  in  the  courts,  but 
its  judgements  were  under  the  controul  of  the  king. 
The  refolutions  were  tranfmitted  to  the  monarch  by  a 
certain  number  of  members,  under  the  title  of  the  Cham¬ 
ber  of  Cajlile ,  whofe  influence  was  prodigioufly  great. 
This  council  was  fo  denominated,  becaufe  the  members 
chofen  by  the  king  formerly  co-operated  with  minifters 
in  expediting  the  affairs  of  ftate  in  the  royal  chamber, 
and  for  this  purpofe  they  attended  the  court  wherever  it 
was  held. 

Befides  the  council  of  Caftile,  there  was  the  royal 
and  fupreme  council  of  the  Indies,  inverted  with  the 
fame  powers,  and  exercifing  fimilar  functions  with  re- 
fpe6t  to  the  American  colonies,  as  the  council  of  Caftile 
with  refpedl  to  the  European  territory. 

It  is  not  eafy  to  afcertain  the  amount  of  the  revenues 
under  the  late  government.  They  arofe  from  a  tax  on> 
imports  and  exports  \  from  the  chief  ohje£ts  of  internal 
confumption  \  from  the  monopolies  of  the  crown  5  from 
landed  eftates  j  from  tythes  of  church  and  abbey  lands  \ 
from  the  fale  of  indulgences  }  and  from  the  trade  with 
the  American  colonies.  Their  total  amount  has  been 
varioufly  ftated.  M.  Jordan  has  computed  it  to  exceed 
7,ooo,oool.  fterling  ;  by  M.  De  Laborde,  the  revenues 
for  the  European  continent  alone,  are  calculated  to  ex¬ 
ceed  8,ooo,oool.  fterling. 

It  would  be  abfurd  to  attempt  any  eftimate  of  the- 
military  ftrength  of  Spain  in  its  prefent  ftate  of  difor- 
ganization  and  confufion.  During  the  latter  part  of  the 
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i8ih  century,  th«  land  forces  in  time  of  peace  feldom 
exceeded  50,000  ill-difciplined  troops  \  but  in  time  of'" 
war,  the  army  was  capable  of  being  augmented  to  a  for¬ 
midable  force.  In  the  year  1798  the  ftanding  forces 
of  the  Spanifti  monarchy  amounted  to  100,000  effective 
men. 

Till  of  late  the  Spanifti  navy  was  highly  refpeftable, 
both  as  to  ftrength  and  difeipline.  In  the  year  1778 
the  Spanifh  fleet  confided  of  148  veffels  of  all  defcrip- 
tions  ;  and  of  thefe  more  than  60  were  (hips  of  the  line. 
In  1788,  the  number  of  fliips  of  the  line  amounted  to 
68,  and  that  of  large  frigates  to  47.  In  the  prefent 
long  conteft  among  the  powers  of  Europe,  the  navy  of 
Spain  has  been  greatly  diminifhed  )  and  the  only  fleet 
of  any  importance  now  exifting  is  that  in  the  harbour 
of  Cadiz. 


Spain.'. 
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There  are  in  Spain  feveral  orders  of  knighthood,  or  Orders  of 
as  they  are  called,  military  orders.  The  principal  is  knighthood.* 
that  of  the  Golden  Fleece ,  inftituted  in  the  year  1430,  by 
Duke  Philip  the  Good.  The  order  of  St  Jago  di  Com- 
poftella  was  inftituted  by  Ferdinand  II.  in  the  year 
1175,  and  its  badge  is  a  red  uniform  crofs  in  twelve  de¬ 
partments.  The  order  of  Calatrava,  inftituted  by  San- 
cho  III.  of  Caftile,  has  for  its  badge  a  red  crofs  in  five^ 
departments.  The  order  of  Alcantara  was  inftituted  by- 
Ferdinand  II.  *,  and  its  badge  is  a  lily  placed  crofsways. 

The  order  of  Montefa,  inftituted  in  the  year  1317,  by 
James  III.  king  of  Aragon,  is  compofed  of  19  com- 
manderies. 

The  money  of  Spain  is  either  real  or  imaginary,  the  Coins. ~ 
former  ferving  for  the  purpofe  of  exchange,  the  latter  for 
keeping  accounts  an d  tran facing  bufinefs.  Both  thefe  are 
common  through  the  whole  kingdom  5  but  feveral  kinds 
of  both  are  to  be  found  in  the  different  provinces. 

Two  kinds  of  real  money,  both  in  gold  and  filver, 
are  diftinguilhed  in  Spain ;  the  old,  that  is,  fuch  as  were 
coined  before  the  year  1772,  and  thofe  coined  fubfe- 
quent  to  that  period.  None  of  the  former  are  uniform,, 
but  confift  of  fmall  pieces  of  different  ftzes  unequally 
cut,  and  their  currency  is  only  by  weight.  The  latter 
uniformly  bear  the  head  of  the  fovereign  on  the  obverfe^ 
and  on  the  reverfe  fide  the  arms  of  Spain  y  the  ancient- 
gold  coins  are  more  intrinfically  valuable  than  the  mo-' 
dern.  The  laft  only  will  be  here  defer ibed. 

Modern  Gold  Coins . 


} 


1 


Coins. 

Durito 

Efcudo  chico  de  oro 
Veniento  de  oro 
Efcudo  de  oro 
Doblon  fenzillo 
Doblon  de  oro 
Doblon  de  quatre 
Medio  doblon  de  a  ocho 
Media  onza  de  oro 
Doblon  de  ocho  7 
Onza  de  oro  y 


Value  in  Sterling  money. 


} 


4s- 

2d.  (e) 

- 

8s. 

4d. 

1 6s. 

8d. 

il. 

13s. 

4d. 

a1- 

6s. 

8d. 

Modern " 

(e)  In  computing  the  value  of  the  Spanifti  coins  in  fterling  money,  we  have  employed  M.  De  Laborde’s  tables  y 
in  which  their  value  is  eftimated  in  money  tournois,  computing  the  livre  tournois  at  iod.  fterling,  and  the  fol  at  i-cD- 
fierling. 
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Modern  Silver  Coins . 


C 


Coins. 

Real  / 

Real  de  vellon 
Medio  real  de  plata 
Real  de  plata  1 
Media  pecata  3 
Pecata  1 

Real  de  a  dos  3 
Efcudo  7 
Medio  duro  3 
Duro 
Pezoduro 
Real  de  &  ocho 


} 


Value  in  fterling  money 

2'-d. 

Jd. 

lod. 
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in  other  parts  of  the  kingdom  by  varas ;  the  car.a  is  di¬ 
vided  into  8  patns ,  the  vara  into  four.  The  propor-  1 
tions  which  thefe  bear  to  the  royal  foot  will  be  feen 
from  the  following  table  :  m 


Weiglis 
and  mea- 
frires. 


1 


2S. 


id. 


4s.  2d. 


The  Spanifti  weights  and  meafures  vary  confiderably 
in  different  parts  of  the  kingdom,  as  almoft  every  pro¬ 
vince  has  both  peculiar  to  itfelf.  The  pound  generally 
con  lifts  of  16  ounces  in  that  part  of  the  kingdom  former¬ 
ly  belonging  to  the  crown  of  Caftile,  and  of  1 2  ounces 
in  thofe  annexed  to  the  crown  of  Aragon  ;  viz.  in  Ara¬ 
gon,  in  the  kingdom  of  Valencia,  and  in  Catalonia; 
but  the  ounce  is  not  the  fame.  We  (hall  here  only  par¬ 
ticularize  the  weights  of  Caftile. 

In  the  Caftiles  they  reckon  by  charges,  quintals,  aro- 
bas,  arreldes,  pounds,  ounces,  and  drams.  The  follow¬ 
ing  table  gives  the  proportional  value  of  the  Caftilian 
weights. 


The  charge  contains 

lb. 

oz. 

3  quintals 

3  00 

0 

- quintal 

4  arobas 

100 

0 

—  aroba 

25  pounds 

25 

0 

—  ■■  » arrelde 

4  pounds 

4 

0 

— -  pound 

1 6  ounces 

1 

0 

—  ounce 

16  drams 

I 

- dram 

— . . grain 

30  grains 

T 

T-ff 

The  meafures  are  {fill  more  complicated  than  the 
weights  ;  and  efpecially  the  meafures  of  capacity,  will 
require  to  be  confidered  rather  more  in  detail.  We 
fhall,  as  ufual,  diftinguifti  them  into  long  meafure,  fuper- 
ficial  or  land  meafure,  and  meafures  of  capacity. 

Long  meafure — The  ftandard  lineal  meafure  in  Spain 
is  the  royal  foot,  confifting  of  153-^0  lines ;  and  bear¬ 
ing  to  the  Englifh  foot  the  proportion  of  about  1  53  to 
144?  °r  of  17  to  16.  T.  his  foot,  however,  is  not  in  ge¬ 
neral  ufe,  almoft  every  province  having  its  own  foot, 
which  is  generally  rather  lefs  than  the  royal  foot.  Thus, 
the  foot  in  Caftile  is  8  lines  lefs,  and  that  of  Valencia 
about  94-  lines  lefs  than  the  ftandard. 

Of  royal  feet  100  are  equivalent  to  102  feet  7  inches 
of  Catalonia,  to  107  feet  of  Valencia,  to  115  feet  10 
inches  and  4  lines  of  Caftile. 

One  hundred  feet  of  Catalonia  are  equal  to  92  feet 
2  inches  3  lines  of  the  royal  foot,  to  97  feet  94.  lines 
of  Valencia,  and  104  feet  11  inches  11  lines  of  Caftile. 

In  Valencia  ibo  feet  are  equivalent  to  93  feet  4 
inches  10  lines  of  the  royal  foot,  to  98  feet  9  inches  of 
Catalonia  ;  and  107  feet  2  inches  6  lines  of  Caftile. 

In  Caftile,  100  feet  are  equal  to  86  feet  1  inch  5  lines 
of  the  ro)  al  foot;  to  93  feet  4  inches  94- lines  of  Va¬ 
lencia  ;  and  92  feet  2  inches  3  lines  of  Catalonia. 

Cloths  and  fluffs  in  Catalonia  are  meafured  by  canas, 
2 


Pam  of  Catalonia, 

Cana  of  Catalonia, 

Six  pams  make  the  Paris  ell. 

Pam  of  Caftile, 

Vara  of  Caftile, 

Pam  of  the  kingdom  of  Valencia, 
Five  pams  and  a  little  more  than 
r tk,  or  one  vara  one  pam  and  a 
little  more  than  f  th,  make  a  Paris 
ell. 

Pam  of  Aragon,  - 

Vara  of  the  Afturias, 

Vara  of  Aragon,  - 

A  little  lefs  than  6  pams,  or  one  vara 
two  pams,  make  a  Paris  ell. 

Pam  of  Galicia  for  linen  drapery, 
Vara  of  Galicia  for  ditto, 


Feet. 

Inches 

Lines 

0 

7 

4 

4 

10 

8 

0 

7 

8 

2 

6 

8 

2 

9 

4 

O 

6 

»■*  1 

/v 

2 

5 

9 

Si 

2 

2 

0 

9 

2 

2 

6 

8 

Land  Meafure . — Land  in  the  provinces  belonging  to 
the  crown  of  Caftile  is  meafured  by  ungadas,  fanegas, 
ejl adales,  brqffes,  varas,  pas,  and  aranzadas.  Of  thefe 
the ungada  contains  50  fanegas,  about  204^  feet;  the 
fanega  400  eftadales  =  about  4^  feet ;  the  eftadale 
two  braffes  ==  about  ten  feet ;  the  brafs  two  varas,  or 
about  5  feet  1  inch  4  lines;  the  pas  about  ijd  of  a 
vara,  and  the  aranzada  about  73  varas.  This  laft  is 
only  ufed  for  meafuring  vineyards. 

In  Bifcay  land  is  meafured  by  carros, plazas,  and  ce/e- 
mmes;  and  in  Valencia  by  yugadas,  cahizadas,  fanegas, 
brajfei ,  and  pams, 

Meafures  of  Capacity Corn  is  meafured  in  the  pro¬ 
vinces  belonging  to  the  crown  of  Caftile  by  vahi^as,  fa¬ 
negas,  celemines ,  and  quartillos ;  and  in  Bifcay  the 
fame  meafures  are  ufed,  with  the  exception  of  the  cahiza. 
The  cahiza  contains  12  fanegas,  and  is  rr  about  14  lb. 
French  ;  the  fanega  contains  12  celemines  =  124  lb.  ; 
the  celemine  4  quartillos  =  iolb.  54  ounces,  and  the 
quartillo  rr  2  lb.  74  ounces. 

In  Catalonia  grain  is  meafured  by  fahnas,  charges , 
quarteras ,  cortans,  and  picotis.  The  falma  contains  2 
charges  or  6  quintals  ==  5461b.  ;  the  charge  contains 
2  quarteras  or  3  quintals  =  2731b.  ;  and  the  quartero 
12  cortans  or  -§■  quintals  1361b.  8  oz.  :  the  cortan 
contains  4  picotis  or  13  lb.  of  12  oz.  —  II  lb.  6  oz. ; 
and  the  picoti  341b.  of  i2oz.  =  2lb.  134  oz. 

The  meafures  for  liquids  vary  exceedingly,  according 
to  the  liquid  they  are  intended  to  contain.  Thus,  at 
Madrid,  honey  is  meafured  by  arobas  and  quartillos, 
the  quartillo  being  about  i-g-lbs.  and  the  aroba  contain- 
ing  32  quartillos.  Oil  is  meafured  in  New  Caftile  alfo 
by  arobas  and  quartillos,  but  the  quartillo  is  —  64  lbs; 
and  the  aroba  contains  4  quartillos,  or  25  lbs.  In  Se¬ 
ville,  oil  is  meafured  by  the  pipe  and  aroba,  the  pipe 
containing  34  arobas  ;  while  in  Valencia  it  is  meafured 
by  charges,  arobas,  and  cantaros,  the  charge  containing 
12  arobas,  and  the  cantaro  equal  28  lbs.  1  oz. 

#  Wine  in  New  Caftile  is  meafured  by  moyos,  an  ima¬ 
ginary  meafure,  cantaras,  azumbres,  quartillos,  and  fex- 

tarios. 
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Spain,  tarios.  The  moyo  contains  1 6  cantaras,  the  cantara  12 
azumbres,  the  azumbre  4  quartillos,  each  equal  to  1  lb- 
At  Cadiz  wine  is  meafured  by  tonneaux,  arobas,  azum¬ 
bres,  and  quartillos.  The  tonneau  contains  30  arobas, 
the  aroba  8  azumbres,  the  azumbre  4  quartillos,  each 
of  which  is  equal  to  I  lb.  I  oz.  At  Seville  the  meafures 
for  wine  are  cantaras,  azumbres,  and  quartillos.  The 
cantara  contains  8  azumbres,  the  aroba  the  fame,  the 
azumbre  4  quartillos,  each  of  which  is  equal  to  1  7  ounces. 
In  Valencia  thefe  meafures  are,  botas  or  tonneaux, 
charges,  arobas,  or  cantaras,  and  azumbres  or  cuentas; 
and  in  Catalonia,  pipes,  charges,  quintals,  arobas,  quar¬ 
tered,  and  quartos,  of  which  the  pipe  contains  4  charges, 
the  charge  3  quintals,  the  quintal  4  arobas,  the  aroba 
22  quarteros,  the  quartero  4  quartos,  and  the  quarto  is 
206  equal  to  nearly  3  ounces  of  Catalonian  meafure. 

Laws.  The  laws  of  Spain,  which  for  a  long  time  varied 

greatly  in  the  different  dates  of  the  monarchy,  are  at 
prefent  reduced  to  a  confiderable  degree  of  uniformity. 
Navarre  and  Bifcay  have  retained  their  ancient  laws  and 
conftitution  ;  but  the  revolution  which  took  place  in 
Spain  at  the  beginning  of  the  18th  century,  enabled 
Philip  V.  to  introduce  into  Catalonia  and  the  kingdoms 
of  Aragon  and  Valencia  the  law's  of  Catlile  *,  which,  ex¬ 
cepting  a  few  alterations,  rendered  neceffary  by  local 
peculiarities,  dill  continue  in  full  effe£h 

The  laws  of  Cadile,  which  are  thus  become  thofe  of 
almod  all  Spain,  are  contained  in  the  codes  known  by 
the  titles  of  the  Fuero  ju%go.  Ley  de  las  jiete  partidas , 
Ordenamiento  real ,  Fuero  real ,  and  Recepilacion  ;  of  thefe 
the  lad  is  a  collection  of  occafional  edicts  of  the  kings  of 
•Spain,  and  enjoys  the  highed  authority. 

The  Roman  law  has  no  validity  in  Spain,  and  though 
it  may  be  dudied  by  a  few  lawyers,  as  containing  fird 
principles  univerfally  applicable  ;  yet  it  is  never  quoted 
in  the  courts,  and  is  exprefsiy  excepted  againd  by  fome 
of  the  old  laws  of  Cadile. 

Admfniftra-  The  conducing  of  a  law  fuit  in  Spain  is  fubjeft  to 
jionofju-  very  complicated  forms  ;  whence  neceffarily  refults  a 
dice.  flownefs  of  progrefs.  The  whole  bufmefs  is  carried  on 
by  writers,  a  peculiar  branch  of  the  legal  profedion.  In 
the  fuperior  tribunals,  the  management  of  caufes  is  in 
like  manner  committed  to  a  kind  of  fubaltern  magidrates, 
called  reporters  (relatores),  who  contrive  to  render  their 
own  department  a  fituation  of  much  greater  emolument 
than  that  of  the  judge. 

In  all  the  branches  of  civil,  military,  ecclefiadical, 
and  judicial  adminidration,  in  Spain,  is  evident  a  fpirit  of 
mildnefs  and  paternal  indulgence,  which  often  degene¬ 
rates  into  gjreat  abufe.  By  multiplying  courts  for  the 
adminidration  of  judice,  and  by  edabliffiing  the  long 
feries  of  appeals  from  jurifdiaion  to  jurifdi&ion,  in  order 
that  each  cafe  may  be  heard  and  re-heard,  and  receive 
an  equitable  fentence,  the  dill  more  important  advan¬ 
tages  of  prompt  decifion  are  facrificed,  and  a  door  is 
opened  for  chicane. 

It  is  univerfally  acknowledged  that  the  courts  of  ex¬ 
ception  are  far  too  numerous  ;  they  enfeeble  the  autho- 
n~y.  j.  .  e  eftablilhed  judges,  and  withdraw  a  number 
of  individuals  from  the  fuperintendance  of  magidrates 
who  refide  among  them,  and  are  readily  acceflible,  to 
confign  them  to  the  care  of  didant  and  dilatory  tri¬ 
bunals.  J 

r  AconfideraUe  degree  of  jealoufy  and  oppofitlon  alfo 
fubliits  among  many  of  the  tribunals)  hence  they  mutu¬ 


al' >'  weaken  each  other’s  authority,  and  the  clients  are  Sp»i«. 
configned  over  from  court  to  court ;  fo  that  lawfuits  be- 
come  intolerably  protra&ed,  and  a  family  is  held  in  faf- 
penfe  for  two  or  three  generations.  The  confequence  of 
this  is,  that  the  rich  wear  out  thofe  of  inferior  fortune. 

Even  the  ordinary  and  regular  forms  of  civil  procefs 
are  flow  and  complicated.  The  hufbandman  is  called 
from  his  labour,  the  merchant  from  his  commercial  con¬ 
cerns,  the  artid  from  his  work,  and  all  from  their  do- 
medic  affairs.  Nearly  an  equal  tardinefs  takes  place  in 
criminal  proceffes,  fo  that  witneffes  die,  and  means  of 
proof  are  lod,  while  the  guilty  often  efcape  unpunished  ; 
and  thofe  who  have  been  formally  acquitted,  are  dill 
fubjeft  to  a  long  detention  in  prifon,  whence  they  are  at 
length  difmiffed  without  indemnity,  and  irretrievably 
ruined.  J 

In  confequence  of  the  great  number  of  courts,  the 
facility  of  appeal  from  one  to  the  other,  and  the  tediouf- 
nefs  of  lawluits;  the  multitude  of  judges,  advocates, 
writers,  and  other  fubordinate  officers  employed  in  the 
adminidration  of  judice  is  prodigious.  The  number  of 
perfons  employed  in  the  different  law  edablidiments  lias 
been  edimated  at  1 00, COC,  which  is  nearly  an  hun¬ 
dredth  part  of  the  population  of  the  country  ;  and  the 
very  lad  general  enumeration  of  the  inhabitants  of  Spain 
makes  the  number  of  advocates  amount  to  5675,  and 
of  writers  to  9351  5  befides  the  judges  and  their  fecre- 
taries,  the  attorneys  and  their  clerks,  and  the  innumer¬ 
able  hod  of  alguazils  and  inferior  officers. 

Another  ferious  inconvenience  in  the  adminidration 
of  Spanifh  law,  is  the  neceffity  of  repofing  entire  and 
blind  confidence  in  a  clafs  of  fubaltern  officers  of  the 
courts,  called  writers.  This  appears  to  be  a  branch  of 
the  profedion  wholly  peculiar  to  Spain  ;  the  writer  exer- 
cifing  at  the  fame  time  the  functions  of  fecretary,  folici- 
tor,  notifier,  regidrar,  and  being  the  foie  medium  of  com¬ 
munication  between  the  client  and  the  judge. 

It  is  not  cudomary  in  Spain  to  allow  either  of  the 
parties  concerned  any  copy  of  the  documents  requifite 
for  carrying  on  a  fuit,  except  by  the  exprefs  order  of  the 
judge.  All  the  writings  on  both  Tides  are  colle&ed  to¬ 
gether  and  bound  up  into  a  volume,  which  remains 
flatedly  in  the  poffeflion  of  the  writer,  who  entruds  it 
for  a  certain  time  to  the  attorneys  of  the  parties  for  the 
indru&ion  of  advocates.  The  writer,, to  whofe  care  the 
documents  of  any  fuit  are  committed,  alfo  regiders  the 
decrees  and  Sentences  of  the  judges  on  the  cafe,  and  no¬ 
tifies  to  the  parties  concerned,  each  dep  of  the  procefs, , 
by  reading  to  them  the  proper  indrument ;  without).! 
however,  allowing  them  to  have  a  copy  of  it. 

1  he  union  of  fo  many  important  fun&ions  in  the  fame  * 
perfon,  neceffarily  affords  various  opportunities  for  dif- 
honefty  ;  and  the  chance  of  being  impofed  upon  is  dilT 
further  increafed  by  an  unwife  regulation  which  obliges- 
the  defendant,  in  any  a&ion,  to  choofe  the  fame  writer 
as  is  employed  by  the  plaintiff. 

It  may  be  remarked  that  fcarcely  any  other  perfons- 

are  under  equal  temptations  to  didionedy  on  account  of 
the  almod  total  impunity  that  they  enjoy  in  confequence 
of  the  following  regulation.  In  all  thofe  difiri&s  where 
there  are  either  a  corregidor  and  fuperior  ale ade,  or  tuo 
fuperior  alcades  ;  each  of  thefe  officers  has  an  indepen. 
dent  tribunal  for  the  decifion  of  law  fuits;  and  the  right 
of  pronouncing  fentence  in  any  particular  cafe  belongs 
to  him. of  the  two  at  whofe  tribunal  the  fird  applica¬ 
tion 
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tlon  was  made.  Now  the  eftablifhed  falaries  of  thefe  of¬ 
ficers  are  fo  fmall,  that  the  largeft  part  of  their  emolu¬ 
ments  arifes  from  their  fees  :  this  portion  of  their  in¬ 
come  depends  wholly  on  the  writers,  who  have  the  power 
of  inftituting  fuits  in  which  of  the  two  courts  they  pleafe. 
The  natural  confequence  is,  that  the  judges  are  induced 
to  overlook  and  pafs  by  in  lilence  thofe  malpra&ices  of 
the  writers  which  they  cannot  prevent  without  incurring 
a  ferious  perfonal  lots.  Finally,  the  authority  of  the 
writers  is  irrefragably  eftablifhed  by  the  entire  controul 
that  they  execute  over  all  caufes.  They  alone  receive 
the  declarations  and  perfonal  anfwers  of  the  parties  con¬ 
cerned  ;  they  alone  receive  the  depofitions  of  the  wit- 
nefies  on  each  fide  ;  put  wjiat  queftions  to  them  they 
pleafe  5  and  record  the  anfwers  without  the  interpofition, 
and  even  in  the  abfence,  of  the  judges. 

Another  ferious  defe£l  in  the  adminiftration  of  juftice 
in  Spain,  is,  that  the  party  condemned,  however  clearly 
unjuft  may  have  been  his  demand,  or  however  weak 
may  have  been  his  defence,  is  fcarcely  ever  obliged  to 
pay  his  adverfary’s  cofts  of  fuit  5  whence  it  perpetually 
happens,  that  the  expences  of  gaining  a  juft  caufe  are 
much  greater  than  the  lofs  of  fubmitting  to  an  unjuft 
demand  ;  hence  alfo  it  is  in  the  power  of  a  rich  villain 
to  opprefs  and  ruin  all  thofe  who  are  unable  to  fupport 
the  expences  of  a  law  fuit  *,  which  in  Spain  are  enor¬ 
mous,  and  perhaps  the  more  fo,  becaufe  the  eftablifhed 
charges  are  very  light. 

The  religion  of  Spain  is  the  Roman  Catholic  \  which, 
in  this  country  and  Portugal,  has  been  carried  to  a 
pitch  of  fanaticifm  unknown  to  the  Italian  ftates,  or 
even  in  the  papal  territory.  The  inquifition,  has  in 
thefe  unhappy  kingdoms,  been  invefted  with  exorbitant 
power,  and  has  produced  the  moft  ruinous  effects  j 
having  been  formerly  conduced  with  a  fpirit  totally  the 
reverfe  of  the  mildnefs  and  charity  of  Chriftianity.  This 
evil  has  been  recently  fubdued  in  a  confiderable  degree  \ 
but  one  fanatic  reign  would  fuffice  to  revive  it.  A  yet 
greater  evil,  which  has  fprung  from  fanaticifm,  is  the 
deftruflion  of  morals  j  for  the  monks  being  extremely 
numerous,  and  human  paflions  ever  the  fame,  thofe 
afcetics  atone  for  the  want  of  marriage  by  the  practice 
of  adultery  *,  and  the  hufbands,  from  dread  of  the  inqui¬ 
fition,  are  conftrained  to  connive  at  this  enormous  abufe. 
The  confcience  is  feared  by  the  pra&ice  of  abfolution, 
and  the  mind  becomes  reconciled  to  the  ftrangeft  of  all 
phenomena,  theoretic  piety  and  pra&ical  vice  united  in 
bonds  almoft  indifloluble. 

According  to  the  returns  made  to  the  government, 
the  Spanifh  clergy  then  flood  as  follows. 


Parochial  clergy,  called  curas 
Afliftants,  called  tenientes  curas 
Sacriftaus  or  fextons  •  • 

Acolitos  to  aflift  at  the  altar  -  .  - 

Ordinados  de  patrimonio,  having  a  patrimony  \ 
of  three  rials  per  day  ^  S 

Ordinados  de  menores,  with  inferior  ecclefiafti-  7 
cal  orders  3 

Beneficiados,  or  canons  of  cathedrals,  and  7 
other  beneficiaries  3 

Monks  - . 


16,689 

5,77i 

10,873 

5,503 

I3>244 

10,774 

23,692 

61,617 
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Brought  over 

Nuns  - 

Beatas  .... 
Syndics  to  colledl  for  the  mendicants 
Inquifitors  - 


The  archbifhoprics  were  eight  in  number  ;  and  the 
bifhoprics  46.  The  moft  opulent  fee  was  that  of  To¬ 
ledo,  fuppofed  to  yield  annually  about  90,0001.  The 
Mozarabic  Miflal,  compofed  by  St  Ifidora  for  the  Gothic 
church,  after  the  converfion  from  Arianifm  to  the  Ca¬ 
tholic  faith,  continued  to  be  ufed  in  Spain  till  the  Moors 
were  fubdued,  when  the  Roman  form  was  introduced.  20^ 
The  Spanifh  clergy,  in  proportion  to  the  population  preiei.t 
of  the  country,  is  lefs  numerous  than  was  the  clergy  of  Hate  ofth# 
France  prior  to  the  revolution  5  even  their  wealth  issPamfh 
lefs  confiderable,  but  better  adminiftered  ;  and  their cergy* 
contribution  to  the  public  revenue  is  much  greater. 

As  to  the  general  conduct  of  the  Spanifh  church,  and  its 
influence  on  the  ftate,  we  may  remark  that  after  all 
the  perverted  and  malicious  induftry  that  has  been 
exerted  in  the  examination  of  this  queftion,  the  refult 
has  turned  out  highly  favourable  to  the  fuperior  orders 
of  the  Spanifh  clergy,  who  are,  for  the  moft  part,  free 
from  thofe  irregularities  which  are  charged  on  the  clergy 
of  other  countries.  The  confpicuous  fituations  in  the 
Spanifh  church  are  by  no  means  confidered  as  the  patri¬ 
mony  of  the  rich  and  noble,  but  as  the  well-merited  re¬ 
ward  of  irreproachable  condu£l.  Whatever  may  be  the 
rank  of  an  ecclefiaftic  in  the  facerdotal  hierarchy,  he 
never  habitually  abfents  himfelf  from  his  proper  place 
of  refidence,  where  he  expends  the  revenue  of  his  bene¬ 
fice  in  alms  or  public  works.  From  the  period  of  the 
reconqueft  of  Spain  from  the  Moors,  moft  of  the  public 
eftablifhments  owe  their  foundation  to  the  clergy,  by 
whom  alfo  whole  towns  have  been  rebuilt  and  raifed 
from  their  ruins.  The  moft  beautiful  aquedu&s,  foun¬ 
tains,  and  public  walks  in  the  cities,  have  been  con- 
ftru£led  at  the  expence  of  their  bifhops  ;  fron*  them  alfo 
the  poor  have  received  the  moft  effe&ual  relief  in  times 
of  fcarcity,  epidemic  difeafe,  and  war.  The  bifhop  of 
Orenfe  converted  his  epifcopal  palace  into  an  alms- 
houfe,  where  were  lodged  and  Supported  300  French 
ecclefiaftics,  condemned  to  tranfportation  during  the 
furies  of  the  revolution  ;  the  prelate  himfelf  took  his 
place  at  their  table,  and  refufed  to  partake  of  any  in¬ 
dulgence  that  he  could  pot  alfo  procure  for  his  guefts. 

Cardinal  Orenzana,  archtyifhop  of  Toledo,  converted 
the  alcazar  of  that  city  into  an  eftablifhment  wherein 
are  received  200  children,  and  700  poor  perfons  of  all 
ages,.  The  bifhop  of  Cordova,  during  the  fcarcity  of 
1804,  and  for  a  long  time  afterwards,  made  a  daily  di- 
ftribution  of  1 200  rations  of  bread  to  the  poor  inhabi¬ 
tants  of  his  diocefe.  The  aqueduft  which  conveys  water 
to  the  city  of  Tarragona  is  the  work  of  their  archbi- 
fhop,  who  has  thus  conferred  upon  the  place  the  inap¬ 
preciable  benefits  of  cleanlinefs  and  health  ;  to  both  of 
which  it  was  long  a  ftranger.  Similar  inftances  of  pub¬ 
lic,  merit  may  be  found  in  almoft  every  diocefe. 

With  regard  to  the  religious  orders,  their  condncl  is 
certainly  lefs  exemplary,  though  by  no  means  meriting 
the  reproaches  that  have  been  fo  liberally  caft  upon 

them- 
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Spain,  them.  The  reforms  that  have  taken  place  at  various 
periods  have  flopped  the  progrefs  of  the  abufes  intro¬ 
duced  by  length  of  time  >  and  as  the  numbers  of  the 
monks  have  diminilhed,  their  pernicious  influence  on 
public  opinion  has  proportionably  declined.  Some  pro¬ 
grefs  has  been  made  in  the  defirable  policy  of  uniting 
the  different  orders  of  the  fame  rule  into  a  fingle  order  ; 
and  from  the  prefent  prohibition  to  receive  novices,  it 
is  probable  that  feveral  orders  are  about  to  be  totally 
210  fuppreffed. 

Language  The  Spanifh  language  is  one  of  the  great  fouthern 

and  litera-  diale&s  which  fpring  from  the  Roman  ^  but  many  of  the 
words  become  difficult  to  the  French  or  Italian  fludent, 
bcaufe  they  are  derived  from  the  Arabic  ufed  by  the 
Moors.  The  fpecch  is  grave,  fonorous,  and  of  exquifite 
melody,  containing  much  of  the  flow  and  formal  manner 
of  the  orientals. 

'  The  Spanifh  language  is,  in  fome  refpe&s,  very  rich  ; 
it  abounds  in  compound  words,  in  fuperlatives,  derivatives, 
augmentatives,  diminutives,  and  frequentative  verbs  \ 
it  has  many  quite  fynonymous  words,  and  others  which 
well  exprefs  the  different  (hades  of  meaning.  In  the 
technical  terms  of  arts  and  fciences  it  is,  however,  ex¬ 
tremely  poor  *,  a  few  of  thefe  it  has  borrowed  from  the 
Latin,  and  almoft  all  the  red  from  the  French. 

On  the  whole,  the  Spanifh  is  one  of  the  fineft  of  the 
European  languages.  It  is  dignified,  harmonious,  ener¬ 
getic,  and  expreflive  j  and  abounds  in  grand  and  fonor¬ 
ous  expreffions,  which  unite  into  meafured  periods,  whofe 
cadence  is  very  agreeable  to  the  ear.  It  is  a  language 
well  adapted  to  poetry  \  but  it  alfo  inclines  to  exaggera¬ 
tion,  and  its  vehemence  eafily  degenerates  into  bombaft. 
Though  naturally  grave,  it  eafily  admits  of  pleafantry. 
In  the  mouth  of  well  educated  men  it  is  noble  and  ex¬ 
preflive  y  lively  and  pointed  in  that  of  the  common  peo¬ 
ple  y  fweet,  feduftive,  and  perfuafive,  when  uttered  by  a 
female.  Amongft  the  orators  it  is  touching  and  im- 
pofing,  though  rather  diffufe  ;  at  the  bar  and  in  the 
fcbools  it  is  barbarous,  and  is  fpoken  about  the  court  in 
a  concife  and  agreeable  manner. 

The  literature  of  Spain  is  highly  reputable,  though 
little  known  to  the  other  countries  of  Europe  fince  the 
decline  of  Spanifh  power.  The  Bibliotheca  Hifpanica 
of  Antonio  will  completely  fatisfy  the  curious  reader  on 
this  fubje£l.  Among  the  fathers  of  literature  in  this 
country  muff  be  named  Ifidore  of  Seville,  many  of  whofe 
works  are  extant,  and  inferior  in  merit  to  few  of  that 
epoch.  Lives  of  faints,  and  chronicles,  are  alfo  found 
among  the  earlieft  productions ;  and  fucceflive  writers 
may  be  traced  to  the  nth  century,  when  they  become 
numerous  ;  but  before  mentioning  fome  Spanifli  autho¬ 
rities  poflerior  to  that  period,  it  will  be  proper  to  re¬ 
coiled  that  Arabian  learning  flourifhed  under  the  ca¬ 
liphs  of  Cordova,  and  produced  many  illuflrious  names 
well  known  to  the  oriental  fcholar,  as  Aben  Roe,  or 
Averroes,  Aben  Zoar,  Rhazes,  &c.  nor  rnuft  it  be  for¬ 
gotten  that  Aben  Nazan  wrote  a  book  on  the  learning 
and  authors  of  Spain.  On  this  fubjeCl  the  inquifitive 
are  referred  to  the  work  of  Cafiri. 

.  11  ^  century,  the  Spanifh  authors  began  to 

mcreafe  in  number,  aud  the  native  language  begins  to 
appear.  This  was  the  epoch  of  the  famous  Cidy  Roderic 
Didac  de  Bivar,  whofe  aCtions  againfl  the  Moors  were 
C€  Voi^X  ^COp^e^1^rar3r  fongs,  and  by  a  long  poem 


written  in  the  following  century.  After  the  13th  cen-  Spani. 
tury,  it  would  be  idle  to  attempt  enumerating  all  the  “ — 
Spanifli  authors,  among  whom  are  Alphonlo  the  Wife, 
who  wrote  the  Libro  del  Terofo,  a  treadle  on  the  Three 
Parts  of  Philofophy  j  and  at  whofe  command  were  com¬ 
piled  the  famous  Alphonfine  Tables  of  Aftronomy. 

Raymond  Lully  is  faid  to  have  written  not  fewer  than 
319  books,  full  of  metaphyfical  froth.  I11  the  15th 
century  appeared  Juan  de  Mena,  a  poet  of  furprifmg  ' 
powers,  fince  which  time  a  department  of  literature  can 
fcarcely  be  mentioned  in  which  the  Spaniards  have  not 
excelled.  It  ivould  be  unneceflary  to  repeat  the  well- 
known  names  of  Cervantes,  Quevedo,  Lopez  de  Vega, 
and  others,  whofe  works  are  known  to  all  Europe.  The 
hiflory  of  Mexico  has  been  celebrated  as  a  compofition  5 
but  in  faCl  it  is  defective  and  erroneous.  The  name  of 
Bayer  in  learning,  and  of  Feyjos  in  general  knowledge, 
have  recently  attracted  deferved  refpeCl  \  nor  has  the  * Tinker * 
line  of  royal  authors  failed,  an  elegant  tranflation'  of ton's  Geo* 
Salluft  having  been  publifhed  by  the  heir  apparent  to  th 
monarchy,  the  prefent  Ferdinand  VII  *.  vo  " x* 

As  the  rudiments  of  education  are  in  Spain  generally  Education, 
imparted  by  the  monks,  it  can  fcarcely  be  expelled  that 
ufeful  knowledge  fliould  be  common  in  that  country. 

The  accounts  given  on  this  fubjefl  by  travellers,  have 
thrown  fo  little  light  on  the  ftate  of  education  in  Spain, 
that  it  can  be  generally  underflood  only  by  comparifon 
with  other  Catholic  countries.  In  this  comparifon  Spain 
will  be  found  inferior  to  France  and  Italy,  but  in  many 
refpe&s  fuperior  to  Auftria  and  the  German  flates.  2J2 

The  number  of  univerfities  in  Spain  was  formerly  Univerfitiefc 
24,  but  only  the  following  17  now  remain,  viz.  that  of 
Pampeluna,  in  Navarre  5  of  Oviedo,  in  the  Aflurias  5  of 
San  Jago,  in  Galicia  *,  of  Seville,  and  of  Granada,  in 
the  provinces  of  the  fame  name  j  of  Huefca  and  Zara¬ 
goza,  in  Aragon  •,  of  Avila,  Ofma,  and  Valladolid,  in 
Old  Caflile ;  of  Toledo,  Siguenza,  and  Alcala  de  Ha- 
marez,  in  New  Caflile  *,  of  Cervera,  in  Catalonia  5  of 
Orihuela  and  Valencia,  in  Valencia  )  and  of  Salamanca, 
in  the  province  of  Leon.  Of  thefe  the  mofl  celebrated, 
are  the  univerfities  of  Zaragoza,  Toledo,  Alcala,  Cer¬ 
vera,  and  Salamanca. 

The  univerfity  of  Zaragoza  has  22  profeflors,  and  that 
of  Toledo  has  24  ;  about  900  ftudents  attend  the  clafles 
of  the  former,  and  nearly  3000  thofe  of  the  latter  $  yet 
neither  of  thefe  eftabliihments  is  known  in  Europe,  or 
regarded  as  of  high  reputation  even  in  Spain. 

The  univerfity  of  Alcala,  eftabliflied  at  a  prodigious 
expence  by  Cardinal  Ximenes,  anfwered  for  nearly  a 
century  the  views  of  its  illuflrious  founder.  This  fplen- 
did  inflitution  confifts  of  31  general  profeflors,  and  13 
colleges,  each  of  which  has  its  particular  eflablifhment 
of  mafters  and  profeflors,  and  of  ftudents,  who  receive 
gratuitous  fupport  and  inftru£tion.  At  prefent,  how¬ 
ever,  this  univerfity  is  gone  fo  entirely  to  decay,  that 
fcarcely  a  veftige  of  its  ancient  fplendour  remains,  and 
the  whole  number  of  ftudents  fcarcely  amounts  to  500. 

The  univerfity  of  Cervera,  founded  at  the  commence¬ 
ment  of  the  1 8th  century,  with  a  magnificence  truly 
royal,  poflefles  43  profeflors,  five  colleges,  about  900 
ftudents  \  but  it  partakes  of  the  radical  fault  of  all  the 
Spanifli  univerfities ;  the  courfe  of  ftudy  is  incomplete 
and  antiquated, 'and  the  very  name  of  the  inflitution  is 
fcarcely  known  beyond  the  boundaries  of  Catalonia. 
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The  univcrfily  of  Salamanca,  the  mod  ancient  of  any 
in  Spain,  has  enjoyed  a  degree  of  celebrity  which  en¬ 
titles  it  to  a  particular  defcription. 

It  was  founded  by  Alphonfo  IX.  between  the  years 
1230  and  1244,  and  was  confiderably  enlarged  by  Fer¬ 
dinand  III.  his  grandfon.  But  its  mod  magnificent  pa¬ 
tron  was  Alphonfo  X.  furnamed  the  Wife,  fon  and  fuc- 
ceffor  of  the  laft  mentioned  fovereign.  This  prince 
richly  endowed  it,  and  drew  up  a  fet  of  ftatutes  for  its 
government.  He  eftabliftied  a  profefforlhip  of  civil  law, 
with  a  falary  of  500  maravedies  *,  a  profefforfhip  of  ca¬ 
non  law,  with  a  falary  of  300  maravedies  ;  two  profeffor- 
fhips  of  decretals  with  falaries  of  500  maravedies  ;  two 
profefiors  of  natural  philofophy,  and  as  many  of  logic,  with 
falaries  of  200  maravedies  each  *,  and  two  mafters  of 
grammar,  with  falaries  of  300  maravedies.  It  experi¬ 
enced  alfo  the  liberality  of  many  fucceeding  fovereigns, 
and  received  from  the  popes  a  vaft  extent  of  privileges. 

For  many  years  this  univerfity  enjoyed  a  high  reputa¬ 
tion  ^  its  fame  extended  over  all  Europe  \  it  was  con- 
fulted  by  kings  and  by  popes,  and  its  deputies  were  re¬ 
ceived  into  the  general  councils,  where  they  well  fuf- 
tained  the  character  of  the  body  which  they  reprefented. 
Students  flocked  to  it  not  only  from  all  the  provinces 
of  Spain  and  Portugal,  and  from  the  iflands  of  Majorca 
and  the  Canaries,  but  alfo  from  the  Weft  Indies  and 
New  Spain,  and  even  from  France,  Flanders,  and 
England.  The  number  of  ftudents  who  attended  the 
claffes  amounted  nearly  to  1  5,000.  The  whole  of  this 
vaft  eftablifliment  confifted  of  25  colleges,  a  library,  and 
m  hofpital,  called  Del  Eftudio ,  intended  for  the  amelio¬ 
ration  of  poor  lcholars. 

The  celebrity  of  Salamanca  continued  in  full  vigour 
during  many  ages  *,  but,  at  length,  as  rival  inftitutions 
fprang  up,  declined  by  flow  degrees,  fo  that  by  the  year 
1 595,  the  number  of  ftudents  did  not  exceed  7000*. 

After  the  evacuation  of  Spain  by  the  Romans,  the¬ 
atrical  reprefentations  were  difcontinued  till  they  were 
reftored  by  the  Moors,  and  from  them  adopted  by  the 
Gothic  Spaniards,  wrho  foon  became  paftionately  fond  of 
the  ftage,  a  tafte  which  they  have  ever  fince  preferved. 

They  had  at  firft  neither  theatres  nor  a  ftage,  their 
dramas  were  a<fted  in  a  court,  a  garden,  or  the  open 
fields  ;  the  a&ors  and  fpe&ators  were  mingled,  and  were 
equally  expofed  to  the  injuries  of  the  weather. 

At  a  fubfequent  period  the  ftage  was  marked  out  by 
a  kind  of  boarded  platform,  and  was  furrounded  by  old 
clothes,  drawn  back,  on  occafion,  by  means  of  cords, 
which  formed  the  only  decorations,  and  behind  which 
the  a<ftors  dreffed.  Their  properties  confifted  only  of 
crooks,  fome  wigs  and  falfe  beards,  and  a  few  white 
fid  ns,  trimmed  with  gold  fringe. 

Theatrical  exhibitions  became  more  regular  and  de¬ 
cent  towards  the  end  of  the  1 6th  century,  when  a  new 
form  was  given  to  them  by  the  exertions  of  Bar  thole- 
mew  Naharro,  a  middling  dramatic  poet.  Theatres 
were  then  ere£!ed,  but  the  greateft  part  were  upon  tref- 
fels,  and  two  parallel  pieces  of  canvas  formed  their 
fcenes,  which  were  fometimes  checquered  with  various  co¬ 
lours,  fometin.es  covered  with  miferable  paintings,  or 
adorned  with  foliage,  trees,  or  flowers. 

During  all  thefe  periods,  the  prompter,  with  a  candle 
in  his  ha  .d,  ftationed  himfelf  on  the  ftage  by  the  fide 
of  the  performers  who  were  fpeaking,  and  jumped  from 
fide  to  fide  whenever  the  adlors  changed  their  places. 


This  cuftom  prevailed  at  the  end  of  the  17th  century, 
and  even  ftill  prevails  among  the  ftrolling  companies  of 
lmall  towns. 

Theatres  have  at  length,  however,  aflumed  a  hand- 
fomer  appearance  in  this  country,  and  cuftoms  more 
conformable  to  the  reft  of  Europe.  Handfome  theatres 
have  been  multiplied,  and  thei^  ftages  are  now  well  ar¬ 
ranged  and  decorated  \  all  the  great  cities  are  well  pro¬ 
vided  with  them,  and  many  of  the  fmaller  towns  may 
boaft  of  elegant  and  not  ill  furniftied  playhoufes. 

The  prompter  no  longer  runs  from  one  fide  of  the 
ftage  to  the  other  )  he  is  placed  in  the  middle  before 
the  fcenes,  in  a  kind  of  well,  where  he  no  longer  offends 
the  fight  and  tafte  of  the  fpe£lator :  but  an  old  cuftom 
which  is  ftill  obferved,  greatly  injures  the  intereft  and 
effe£l  of  the  reprefentation.  The  prompter,  who  has  the 
piece  before  him,  does  not  wait  till  the  a<ftor  is  at  a  lofs 
to  prompt  him,  but  recites  the  whole  drama  aloud,  fo 
that  the  aclor  appears  to  follow  him  in  his  declamation. 
By  this  means  two  voices  are  heard  in  the  theatre  pro¬ 
nouncing  the  fame  words,  which  are  confounded,  and 
often  produce  a  difeord,  and  the  fpe&ator  who  has  firft 
heard  the  piece  recited,  no  longer  takes  an  equal  inte- 
left  in  the  fame  verfes,  phrafes,  and  words,  which  the  ac¬ 
tor  afterwards  declaims. 

The  Spanifti  theatres  are  divided  into  a  patio ,  or  area, 
and  boxes  called  balco  and  apofentos .  The  orcheftra, 
where  the  muficians  are  ftationed,  adjoins  the  ftage  ;  an 
inclofure  between  it  and  the  pit  is  fet  round  with  arm 
chairs,  and  deftined  for  the  reception  of  the  higher 
clafs  :  the  patio ,  or  pit,  is  placed  behind,  and  filled  with 
benches,  and  the  gradas  confilt  of  two  rows  of  benches 
difpofed  amphitheatrically  on  each  fide  below  the 
boxes,  and  fometimes  alfo  acrofs  the  low’er  end  of  the 
theatre.  This  laft  divifion  is  found  only  in  a  few  thea¬ 
tres  ;  in  the  others,  the  fpace  beneath  the  boxes  is  emp¬ 
ty,  and  perfons  Hand  in  it.  The  patio  and  the  gradas 
contain  the  common  people,  the  moft  numerous,  moft 
noify,  and  moft  imperious  part  of  the  public. 

There  are  commonly  only  two  tiers  of  boxes,  fome¬ 
times  three  ;  they  extend  on  each  fide  from  the  ftage  to 
the  end  of  the  theatre.  The  form  is  the  ufual  one,  but 
they  are  divided  from  each  other  by  partitions,  which 
completely  (hut  them  up  on  each  fide,  a  circumftance 
which  greatly  injures  the  beauty  of  the  general  effe<ft. 

There  is  commonly  at  the  end  of  the  theatre  fronting 
the  ftage,  a  large  box  with  feats  placed  femicircularly 
behind  one  another,  wrhich  is  called  the  ca%uela ,  No 
man  is  allowed  to  enter  it,  and  only  women  muffled  up 
in  their  mantelas  are  admitted. 

There  are  leveral  things  very  lingular  and  amufing 
in  this  cazuela.  Women  of  every  age  and  condition 
are  there  united  *,  the  married  are  confounded  with  the 
Angle  ;  the  wives  of  the  common  people  with  thofe  of 
tradefmen  and  the  ladies  of  the  court ;  the  poor  woman 
with  the  rich  one  who  would  not  be  at  the  trouble  of 
dreffing  to  appear  in  her  box.  Their  appearance  is 
moft  curious  ;  they,  are  all  covered  with  their  mantelas , 
a  kind  of  w?hite  or  black  veil,  and  give  the  idea  of  a 
choir  of  nuns.  It  is  the  place  for  chattering,  and  be¬ 
tween  the  a61s  there  proceeds  from  the  cazuela  a  con¬ 
futed  noife  like  the  hum  of  bees,  which  aftonifties  and 
diverts  all  who  hear  it  for  the  firft  time.  Scarcely  is 
the  performance  ended,  w7hen  the  door  of  this  box,  its 
galleries,  paffages,  and  the  ftaircafe  leading  to  it,  are 
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Spain,  all  befieged  by  a  great  crowd  of  men  of  every  condi- 
'  tion  ;  fome  attra&ed  by  curiofity  ;  others  coming  to  wait 
upon  the  women  who  are  in  it. 

Notwithftanding  all  that  has  been  done  for  its  im¬ 
provement,  the  Spaniffi  ftage  is  ftill  far  from  the  cele¬ 
brity  which  it  once  poffeffed  ;  and  the  people  do  not  fe- 
cond  the  efforts  of  their  belt:  writers.  The  a&ing  is  in 
a  ftill  lower  ftate.  The  performers  poffefs  neither  that 
dignity  which  chara&erizes  great  perfonages,  and  en¬ 
nobles  a  fubjeft  without  injuring  its  intereft ;  nor  that 
fweet  expreffion  of  voice  and  gelture  which  goes  to  the 
heart,  and  awakens  the  fentiments  it  expreffes.  In  their 
a<5ling  every  thing  is  violent  or  inanimate  ;  eveiy  thing 
departs  from  nature.  Their  recitation  is  a  feat  of  ftrength, 
and  is  performed  at  the  foie  expence  of  the  lungs.  Cries 
and  thrieks  are  its  moft  impreffive  part,  arid  the  mod  ap¬ 
plauded  by  the  majority  of  the  audience.  They  put  no¬ 
thing  in  its  proper  place :  all  their  acffion  is  exaggerat¬ 
ed;  when  they  threaten  they  roar;  when  they  command 
they  thunder;  when  ihey  figh,  it  is  with  an  effort  which 
completely  exhauils  the  breath.  They  fubftitute  anger 
for  dignity,  violence  for  fpirit,  infipidity  for  gallantry. 
Their  gellures  rarely  correfpond  with  the  fentiments 
they  ought  to  cxprefs  ;  but  refemble  their  recitation  ; 
and  are  ufually  monotonous,  capricious,  ignoble,  and  al* 
mod  always  violent.  T  c  women,  in  their  burfts  of  paf 
fion,  become  furies ;  warriors  become  villains ;  generals 
robbers  ;  and  heroes  bravos.  Nothing,  as  they  manage 
it,  is  pathetic  ;  nothing  makes  any  impreffion  on  the  au¬ 
dience.  The  fpe&ators,  equally  unmoved  at  the  end  of  the 
*  Dt  La-  piece,  as  at  the  beginning,  fee  it,  without  having  expe- 
&orde.  rienced  a  fingle  moment  of  intereft  or  emotion  *. 

Produce  As  labour  and  Culture  are  reckoned  derogatory  to  the 
and  agri-  Spanifti  cbn nufter,  a  fufficient  quantity  of  grain  for  the 
culture.  fupp  ri  oc  the  inhabitants  is  not  railed,  though  focieties 
for  the  encouragement  of  agriculture  have  been  efta- 
blifhed  in  different  parts  of  the  kingdom.  The  principal 
products  are  wine,  delicious  fruits,  oil,  filk,  honey,  and 
wax.  A  considerable  proportion  of  the  mountains  and 
valleys  is  padured  by  immenfe  flocks  of  fheep,  whofe 
wool  is  extremely  fine  and  valuable.  Edremadura  is 
noted  for  its  excellent  paftures ;  and  the  wool  in  Old 
Caftile  is  reputed  the  fined  in  the  kingdom.  In  Cata¬ 
lonia  the  hills  are  covered  with  foreft  and  fruit  trees. 
Valencia  is  celebrated  for  its  filk,  and  for  the  exquifite 
flavour  of  its  melons.  Murcia  abounds  in  mulberry 
trees ;  and  the  fouthern  provinces  yield  the  mod  deli¬ 
cious  wines  and  fruits.  Upon  the  whole,  it  has  been 
obferved  of  Spain,  that  few  countries  owe  more  to  na¬ 
ture,  and  lefs  to  induftry. 

The  foil  in  general  repofes  on  beds  of  gypfum,  which 
is  an  excellent  manure.  The  common  courfe  of  huftian- 
dry  about  Barcelona  begins  with  wheat  ;  which  being 
npe  in  June,  is  immediately  fucceeded  by  Indian  corn, 
hemp,  millet,  cabbage,  kidney  beans,  or  lettuce.  The 
fecond  year  thefe  fame  crops  fucceed  each  other  as  be¬ 
fore.  Ihe  next  year  they  take  barley,  beans,  or  vetches  ; 
which  coming  off  the  ground  before  midfummer,  are 
followed,  as  in  the  former  years,  by  other  crops,  only 
changing  them  according  to  the  feafon,  fo  as  to  have  on 
the  fame  fpot  the  greateft  poflible  variety.  Near  Car- 
thngena  the  courfe  is  wheat,  barley,  and  fall  ow.  For 
wheat  they  plough  thrice,  and  fow  from  the  middle  of 
November  to  the  beginning  of  December  ;  in  July  they 
reap  from  io  to  ioo  for  one,  ss  the  feafon  happens  to  be 


humid.  The  rich  vale  of  Alicant  yields  a  perpetual  fuc-  Spain, 
ceffion  of  crops.  Barley  is  fown  in  September,  reaped  v-1 
in  April  ;  fucceeded  by  maize,  reaped  in  September ; 
and  by  a  mixed  crop  of  efculents  which  follow.  Wheat 
is  fown  in  November,  and  reaped  in  June  ;  flax  in  Sep¬ 
tember,  pulled  in  May.  In  the  vale  of  Valencia  wheat 
yields  from  20  to  40  ;  barley  from  1 8  to  24 ;  oats  from 
20  to  30  ;  maize  100;  rice  40.  The  Spanifh  pku  gh 
is  generally  light ;  and  is  drawn  by  oxen  with  the  yoke 
over  the  horns  ;  the  molt  proper  and  natural  mode,  as 
the  chief  ftrength  of  the  animal  centres  in  the  head. 

For  a  very  minute  account  of  agriculture  in  Spain,  lee 
De  Laborde’s  View,  vol  iv.  chap.  2.  215 

That  prejudice  which  regards  the  mechanic  arts  as  Mate  of 
bafe,  is  not  yet  extinguilhed  m  Spain;  hence  it  happens lhe  drts’ 
that  thefe  arts  are  either  ncgle6ted,  or  abandoned  to  fuch 
unfkilful  hands  as  in  general  to  render  the  Spaniards 
much  behind  their  neighbours,  in  the  uieful  arts  of  life. 

The  influence  of  this  prejudice  is  lead  in  the  province  of 
Catalonia,  where  the  laws,  cutloms,  and  opinions  are  fa¬ 
vourable  to  artlzans  ;  and  it  is  accordingly  in  this  pro¬ 
vince  that  the  mechanic  aits  have  made  the  greateft 
prog  refs  Foreign  ariilts  experience  great  difficulties  in 
this  country.  They  are  not  allowed  to  praflice  without 
gaining  admiffion  into  fome  incorporation  or  company, 
a.;d  this  has  aimolt  always  been  refufed  them. 

Some  arts  have,  however,  made  confiderable  progrefs 
in  Spain,  efpecially  thofe  of  gilding  leather,  and  priming, 
which  has  lately  acquired  a  great  degree  of  perfec¬ 
tion. 

The  fabrication  of  articles  of  gold  and  filver  might 
become  an  important  obje<ft  in  a  country  where  thefe 
metals  abound  ;  but  it  is  neglefled,  and  the  demand  is 
almoft  entirely  fupplied  from  foreign  markets.  What 
little  they  perform  in  this  way  at  home  is  ufually  very 
ill  executed,  and  exorbitantly  dear.  Madrid,  however, 
begins  to  poffefs  fome  good  workmen  in  this  way  ;  en¬ 
couragement  would  increafe  their  number,  and  facilitate 
the  means  of  improvement ;  but  manual  labour  is  there 
exceffively  dear.  Hence  the  Spaniards  prefer  foreign 
articles  of  this  kind,  which,  notwithftanding  the  ex¬ 
pence  of  carriage,  the  enormous  duties  which  are  paid 
on  thefe  articles,  and  the  profits  of  the  merchants,  are 
ftill  cheaper  than  thofe  made  at  home.  21 6 

The  liberal  arts  are  cultivated  in  this  country  with  Architec- 
more  affiduity  and  fuccefs.  The  1 6th  century  was  thelure* 
moft  brilliant  period  of  the  arts  in  Spain,  as  well  as  of 
the  fciences,  of  literature,  and  of  the  power  and  gran¬ 
deur  of  the  monarchy.  A  crowd  of  able  architeffs  ap¬ 
peared  at  once  under  Charles  V.  and  Philip  II.  They 
e reded  numerous  edifices,  which  will  immortalize  the 
reigns  of  thefe  princes  and  the  names  of  the  artifts. 

John  de  Herrera  and  Cepedes  difplayed  the  higheft  ta¬ 
lents  ;  Pedro  de  Uria  conftruded  the  magnificent  bridge 
of  Almaraz,  in  Edremadura  ;  John-Baptift-Monegro  of 
Toledo,  a ffifled  in  the  building  of  the  Efcurial,  and  of 
the  church  of  St  Peter  at  Rome. 

The  ftru&ures  of  that  age  are  thefineft  in  Spain,  and 
perhaps  the  only  ones  in  the  country  which  deferve  to 
fix  the  attention  of  the  fldlful  fpedator.  There  are  fome 
among  them  which,  in  regularity,  folidity,  and  magni¬ 
ficence,  deferve  to  be  compared  with  the  fine  buildings 
of  the  Romans.  The  bridges  of  Badajoz  over  the  Gua- 
diana,  and  of  Toledo,  over  the  Manznnares,  are  of  this 
period ;  as  are  alfo  the  grand  houfe  or  palace,  now  the 
3  Y  2  council- 
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council-houfe  at  Madrid,  and  the  beautiful  edifices 
which  adorn  Toledo;  the  palace  of  Los  Vargas;  the 
hofpital  of  St  John  the  Baptid,  and  that  of  the  Holy 
C.oL.  During  the  fame  time,  the  alca%ar  of  this  city, 
built  under  Alphonfo  X.  was  reftored  with  the  gran¬ 
deur  and  magnificence  which  it  Hill  difplays ;  and  the 
noble  palace  rvas  ereCted,  known  under  the  name  of  the 
Houfe  of  Pilate,  at  Madrid. 

That  magnificent  building  the  Efcurial,  which  the 
Spaniards  called  the  eighth  wonder  of  the  world,  w  hich 
ufed  to  lodge  at  once  the  king' and  his  court,  and  200 
monks  ;  this  famous  palace,  which  aftonifhes  us  by  its 
mafs  and  extent,  by  the  drength  of  its  ftruCture,  the 
regularity  of  its  proportions,  and  the  fplendour  of  its 
decorations,  as  much  as  by  the  repulfive  appearance  of  its 
fite  and  neighbourhood,  alfo  belongs  to  the  fame  period, 
having  been  ereCted  in  the  reign  of  Philip  II. 

The  decline  of  architecture  became  as  complete  in 
the  17th  century  as  its  Bate  had  been  flourilhing  in  the 
preceding  age.  From  this  period  no  architect  occurs 
worthy  of  remembrance ;  and  the  buildings  are  mon- 
flrous  maffes,  deditute  of  order,  tafte,  and  regularity. 
One  only  defer ves  notice,  the  prifon  of  Madrid,  called 
Carcel  de  Conte,  the  wrork  of  a  happy  genius,  who 
{cnew  how  to  profit  by  the  bright  examples  of  the  pre¬ 
ceding  period. 

About  the  middle  of  the  i8ih  century,  however,  ar¬ 
chitecture  began  again  to  be  cultivated  wTith  fuccefs. 
The  academy  of  San-Fernando,  at  Madrid,  has  already 
produced  feveral  able  mtn  in  this  branch,  who  purfue 
their  art  with  credit.  The  handfome  bridge  built  over 
the  Xarama,  between  Aranjuez  and  Madrid,  in  the 
reign  of  Charles  III.  difplays  the  talents  of  Mark  de 
Vierna,  his  arehiteCt  ;  the  cudom-houfe  of  Valencia, 
and  the  temple-church  of  the  fame  city,  conftruCted  on 
the  plan  of  Michael  Fernandez  ;  the  exchange  of  Bar¬ 
celona  :  the  triumphal  arch  which  forms  the  gate  of  Al¬ 
cala,  at  Madrid,  and  the  fnuff  manufactory  at  Seville, 
do  honour  to  the  Spanifh  architecture  of  the  prefent 
day. 

Spain  juftly  boafts  of  many  eminent  fculptors  ;  but  of 
all  the  liberal  arts,  painting  is  that  which  has  been  moft 
cultivated  in  Spain,  and  in  which  its  natives  have 
belt  fucceeded.  The  Spanifh  fchool  is  much  lefs 
known  than  it  deferves  :  it  holds  a  middle  place  be¬ 
tween  the  Italian  and  Flemilh  fchools  ;  it  is  more  natu¬ 
ral  than  the  former,  more  noble  than  the  latter,  and 
partakes  of  the  beauties  of  both.  It  has  particularly 
excelled  in  facred  fubjeCts  ;  and  we  recognife  in  the 
Spanifh  pictures  the  feelings  uiually  experienced  by  the 
people  of  the  myfteries  of  religion.  By  none  have  de¬ 
vout  eeftafy,  fervour,  and  genuine  piety,  been  fo  well 
expreffed,  or  the  myflic  paflion  given  with  fo  much 
truth.  It  is  not  in  correCtnefs  of  defign,  or  noblenefs  of 
form,  that  the  Spanifh  artifts  ufually  excel,  but  in  the 
pure  imitation  of  nature,  in  grace,  truth,  effeCt,  and  the 
expreflion  of  feelings. 

The  Spaniards  have  at  length  opened  their  eyes  to 
the  utility  of  the  arts ;  they  acknowledge  them  to  be 
advantageous  and  deferving  of  refpeCt,  and  have  begun 
to  give  them  fuch  encouragement  as  is  likely  to  promote 
a  tade  for  them,  and  to  infure  their  advancement.  Go¬ 
vernment  has  done  fomelhing  by  affording  proteClion 
and  countenance  to  the  new  eftahlifhments ;  but  the 
flrongeft  impulfe  has  been  given  by  individuals,  or  pri¬ 
vate  affociations. 
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Spain  now  poffciTes  an  academy  of  painting,  at  Se¬ 
ville,  and  two  academies  of  the  fine  arts,  one  at  Ma-  v 
drid,  and  the  other  at  Valencia.  The  firit  owes  its  ori¬ 
gin  to  an  affociation  of  the  painters  ot  Seville  formed  by 
themfelves,  about  the  year  1660  ;  Charles  III.  revived 
it,  and  eflabliflied  there  a  fchool  of  the  fine  arts.  That 
of  Madrid  was  founded  by  Philip  V.  The  lad  was  eda- 
bliflied  by  the  exertions  of  fome  private  perfons,  aflided 
by  the.  benefadion  of  Andrew  Majoral,  archbifhop  of 
Valencia,  and  the  proteClion  of  the  municipal  body. 

Charles  III.  came  to  its  afiiflance  2 6  years  after  its  eda- 
blifhment,  with  an  annual  gift  of  nearly  700I.  Thefe 
academies  have  for  their  objeCt  the  fludy  and  improve¬ 
ment  of  .  painting,  fculpture,  and  architedure  ;  they 
give  public  leffons  on  thefe  three  arts,  and  diflribute  an¬ 
nual  prizes  among  their  pupils.  That  of  Madrid,  or 
San-Fernando,  fends  its  pupils  to  Rome  at  the  expence 
of  government,  to  complete  their  ftudies. 

Public  and  gratuitous  fchools  for  drawing  have  been 
edablilhed  w  ithin  the  lad  20  years  in  different  places ; 
at  Madrid,  Cordova,  Valencia,  Seville,  Zaragoza,  Bar¬ 
celona,  &c.  The  lad  of  thefe  is  fupported  by  the  mer¬ 
chants  ;  that  of  Vergara  was  founded  by  the  patriotic 
fociety  of  Bifcay  ;  and  thofe  of  Zaragoza  and  Cordova 
owe  their  birth  to  the  zeal  and  generofity  of  two  indivi¬ 
duals  ;  the  fird  to  Don  Martin  Noy  Cochear,  the  lad 
to  Don  Antonio  Cavallero,  the  prefent  bifhop  of  Cor¬ 
dova.  Thofe  of  Madrid,  Seville,  and  Valencia,  depend 
on  the  academies  of  thefe  cities.  ^g 

The  manufactures  of  Spain  were  more  flourifliing  du-Marmfac- 
ring  the  government  of  the  Moors  in  that  country,  thantures. 
they  have  been  at  any  fubfequent  period.  So  complete¬ 
ly  had  the  kingdom  declined  in  this  refpeCt  at  the  end 
of  the  1 6th  century,  when  Philip  V.  afeended  the 
throne,  that  it  is  faid  by  De  Laborde  to  have  been  ab- 
folutely  deftitute  of  trade.  The  intedine  wars  which  ra¬ 
vaged  the  kingdom  during  the  fird  14  years  of  that 
reign,  and  the  low  date  to  which  the  national  finances 
W’ere  reduced,  prevented  the  government  from  paying 
attention  to  manufactures;  and  it  was  not  till  after  tran¬ 
quillity  had  been  redored,  and  regulations  adopted  with 
refpeCt  to  the  public  revenue,  that  the  natives  were  in¬ 
duced  to  w'ear  articles  of  their  own  manufacture.  Since 
the  reigns  of  Ferdinand  VI.  and  Charles  III.  this  part 
of  the  internal  trade  of  the  kingdom  has  greatly  impro¬ 
ved,  and  the  manufactures  of  Spain  are  nowr  once  more 
on  a  refpedable  footing. 

The  Spanifh  manufactures  enumerated  by  De  La- 
borde,  in  his  View  of  Spain,  are  thofe  of  cloth  and 
other  woollen  goods  ;  filks  ;  brocaded  duffs  in  gold  and 
filver  ;  linens  and  other  articles  formed  from  flax  or 
hemp ;  cottons ;  leather,  and  other  articles  manufactu¬ 
red  from  fkins  and  hides  ;  paper  ;  china  and  delft 
ware  ;  brandies  ;  beer  ;  aquafortis ;  fait  of  lead  ;  diears 
for  the  w7oollen  trade  ;  copper,  iron,  and  brafs  goods  ; 
glafs  and  mirrors  ;  foap  ;  hats  ;  articles  for  the  marine ; 
military  implements ;  arms  and  ammunition ;  tobacco 
and  fnitff.  Of  thefe,  the  mod  important  are,  the  wool¬ 
len  and  filk  manufactures ;  leather ;  brandy  ;  military 
weapons ;  foap  and  tobacco. 

The  principal  places  for  the  woollen  manufactures 
are,  Aulot,  Atens,  Vich,  and  the  convent  of  Gironne 
in  Catalonia  ;  Jaca,  and  the  didriCt  of  Cincavilla  in  A- 
ragon,  and  Burgos  in  Old  Caflile,  for  wmollen  dock¬ 
ings  ;  Barcelona,  Zaragoza,  and  Burgos,  for  blankets; 
Junquera,  Segovia,  Burgos,  and  many  others  for  baizes 
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Spain  and  flannels  *,  Edella  in  Navarre,  Efcoray  in  Bifcay, 
Grazolerna  in  Seville,  Toledo,  &c.  for  coarfe  cloths, 
which  lafl  article  is  manufactured  in  large  quantities 
throughout  the  kingdom.  The  woollen  fluffs  fabricated 
in  Spain  are  in  general  of  a  very  inferior  quality,  the 
w'ool  being  imperfectly  fcoured,  and  the  dyeing  fo  ill 
executed  that  the  colours  are  never  permanent. 

The  chief  manufactures  for  filken  articles  are  thofe 
for  blonde  lace  throughout  Catalonia,-  and  at  Almagro 
in  La  Mancha  ;  for  fiik  dockings,  at  Malaga,  Zarago¬ 
za,  Valencia,  Talavera,  and  Barcelona  }  and  for  filk 
tafFeties,  ferges,  damafks,  and  velvets,  at  Jaen,  Grana¬ 
da,  Murcia,  Valencia,  Malaga,  Zaragoza,  Toledo, 
Talavera,  and  Barcelona.  The  articles  of  this  manu- 
fadlure  are  in  general  flout  and  excellent  5  but  they  do 
not  pofTefs  that  brilliancy  of  appearance  fo  remarkable 
in  the  French  filks. 

Tanning,  currying,  and  drefling  hides,  fkins,  and 
all  kinds  of  leather,  are  very  general  throughout  Spain 
but  the  fkins  and  hides  prepared  at  Arevaca  and  Po- 
zuelo,  are  in  greatefl  repute.  The  greateft  quantity  of 
foie  leather  is  manufactured  in  the  provinces  of  Aragon 
and  Catalonia  ;  and  in  the  latter  province  are  made  and 
exported  a  prodigious  number  of  fhoes. 

The  making  of  brandy  is  confined  chiefly  to  the  dates 
belonging  to  the  crown  of  Aragon,  efpecially  at  Torres 
in  Aragon  at  Selva,  Mataro,  &c.  in  Catalonia  •>  and 
in  Valencia. 


Spain  has  long  been  famous  for  its  manufacture  of  Spain, 
military  weapons  5  and  it  is  well  knowrn  that  the  fwords, 
fabres,  hangers,  and  bayonets,  made  at  Toledo  and 
Barcelona,  are  of  a  very  fuperior  temper.  Large  ma¬ 
nufactories  for  fire-arms  occur  in  the  didriCt  of  Guipuf- 
coa,  and  trvo  royal  founderies  for  brafs  cannon,  are  eda- 
lilhed  at  Barcelona  and  Seville. 

There  is  only  one  manufactory  for  tobacco  and  fnuff 
in  Spain,  viz.  at  Seville  \  but  this  is  on  a  mod  extenfive 
fcale,  and  is  fuppofed  to  yield  of  annual  profits  about 
800,000k  derling.  Here  are  employed  20  2  mills, 
turned  by  300  horfes  or  mules  \  and  the  various  opera¬ 
tions  call  for  the  daily  labour  of  above  1400  perfons.  219 

Confidering  the  extent  of  fea  coad  belonging  to  the  Commerce, 
kingdom  of  Spain,  its  commerce  is  but  incondderable, 
and  principally  takes  place  between  the  mother-country 
and  the  American  colonies.  Spain,  indeed,  carries  on 
a  foreign  trade  wTith  every  country  in  Europe  j  but  its 
principal  tranfaClions  are,  with  England,  Holland,  Ita¬ 
ly,  and  France.  Its  exports  to  thefe  countries  confide 
almod  entirely  of  raw  produce,  as,  if  v;e  except  oil, 
wine,  brandy,  dioes,  fait,  and  a  few  coarfe  cloths  and 
filken  articles,  the  trade  in  manufactured  goods  is  al¬ 
mod  wholly  confined  to  the  interior  of  the  country. 

Its  chief  exports,  and  the  amount  yielded  by  each  for 
the  feveral  provinces,  as  well  as  the  whole  amount  of 
the  export  trade  of  Spain,  to  the  red  of  Europe,  will  be 
feen  in  the  following  table. 


Value  of  Exports  from  each  Province  in  pounds  fler ling. 


Goods  exported ’. 

Catalonia. 

Valencia. 

Andalufa . 

Murcia.  | 

Aragon,  j 

Other  Provinces. 

Total. 

Nuts, 

L.  26,000 

L. 

L. 

L. 

L. 

L.8, 336 

L-34,336 

Oil, 

26,667 

- 

208,333 

- 

- 

- 

235,000 

Cork, 

235’99c 

- 

- 

- 

- 

- 

235,990 

Wine, 

2,667 

103,333 

508,333 

3I>25° 

- 

- 

645,583 

Linens  and  cotton  duffs, 

295,007 

-  . 

- 

- 

- 

- 

295,007 

Silk  handkerchiefs, 

5T*°  47 

- 

- 

- 

- 

- 

51,042 

Paper, 

73*333 

- 

- 

- 

- 

- 

73,333 

Brandy, 

262,50c 

125,000 

- 

- 

- 

387,500 

Shoes  and  dioe  foies, 

22,024 

- 

- 

- 

-* 

- 

22,024 

Raifins, 

- 

10,625 

625,000 

- 

- 

- 

63  5,625 

Dried  figs, 

- 

5’333 

34*375 

- 

- 

- 

39,708 

Almonds, 

- 

6,563 

- 

- 

- 

- 

6,563 

Dates, 

_ 

6,250 

- 

- 

- 

- 

6,250 

Barylla, 

- 

i5>875 

- 

108,333 

- 

- 

1 24,208 

Kermes, 

- 

7,292 

- 

- 

- 

- 

7,292 

Salt, 

- 

9,250 

833,333 

- 

- 

- 

842,583 . 

Spart  worked, 

_ 

- 

4,166 

- 

- 

4,166 

Silk, 

_ 

F» 

g 

- 

2  29,166 

38,333 

- 

267,499 

Cutlery, 

- 

- 

- 

5,000 

- 

- 

5,coo 

Ribbons, 

- 

- 

- 

2,083 . 

- 

- 

2,083  ■ 

Corn, 

- 

- 

- 

78,041 

53*437 

- 

131,478 

Saffron, 

_ 

- 

2,500 

- 

- 

2,500 

Wool, 

_ 

_ 

_ 

48,750 

641,682 

690,432 

Flax, 

_ 

- 

- 

1,458 

- 

i,458 

Coarfe  cloths, 

_ 

_ 

_ 

- 

2,666 

- 

2,666 

Silk  and  wool  mixtures, 

_ 

. 

- 

- 

5*^33 

5,833 

Worded  dockings, 

. 

- 

- 

- 

540 

- 

540 

Salt  provifions, 

_ 

_ 

- 

- 

A  large  quantity 

Oranges  and  lemons, 

_ 

_ 

- 

- 

from  Gallicia. 

Hemp, 

_ 

_ 

_ 

79,063 

79.063 

Madder, 

_ 

_ 

From  Old  Cadile 

66,66 7 

Brooms, 

6,87? 

_ 

- 

- 

- 

- 

6,875 

1,002,105 

289,521 

2,209,374  460,539 

230,080 

716,685 

4^ 

<b 

0 

pc 

60 

O 

4* 

s 


p 


A 


Spain* 


4  .  The  above  table  is  confined  almofl  entirely  to  the 
European  exports.  To  thefe  muft  be  added  the  amount 
of  Spanith  exports  to  the  American  colonies  in  order  to 
acquire  a  juft  view  of  the  total  amount  of  the  export 
commerce.  The  following  table  will  Ihow  the  amount 
of  the  exports,  both  of  home  and  foreign  produce,  from 
Spain  to  America  in  1784,  as  climated  by  Mr  Townf- 
end  in  pounds  llerling. 
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Ports 

Home  produce. 

Foreign  produce.*  'fetal. 

Cadiz 

Malaga 

Seville 

Barcelona 

Corunna 

Santander 

Canaries 

Tortofa 

Gijou 

Total 

1,438,912 

1 96,3  79 

62,71:3 

122,631 

64-575 
36,7!  J 
24>974 
7,669 

4,28l 

2,182,531 

14.301 

30.543 

21 ,240 
39,962 

90,173 

289 

10,190 

3.621,443 

210,6S0 

93,256 

143,®7i 

104,537 

1 26,888 
24,974 
7,958 

I4471 

L.  1, 958, 849 

L.  2,3  89, 2  29 

L.4,384,878 

Of  thefe  exports  we  are  to  regard  chiefly  thofe  of 
Spanith  produce,  and  thefe  Mr  Townfend  has  probably 
eftiniated  too  high.  M.  de  Laborde,  on  whofe  authori¬ 
ty  we  are  more  difpofed  to  rely,  ftates  the  value  of 
Spanith  domeftic  merchandife  exported  to  America  in 
the  year  1788,  as  amounting  to  1,635,6581.  llerling, 
while  in  1792,  it  amounted  to  2,812,5001;  llerling,  and 
on  an  average  of  five  years,  from  1788  to  1792,  it 
amounted  to  1,833,3331.  llerling.  The  amount  of  fo¬ 
reign  merchandile  exported  in  1788,  was  1,484,315b 
llerling.  Adding  the  average  to  this  lalt  fum,  we  have 
3»3 1 7,648!.  llerling  for  the  whole  export  trade  to  Ame¬ 
rica.  This  added  to  4,908,3041.  llerling,  makes  a 
grand  total  of  8,225,952k  llerling  for  the  whole  ex¬ 
port  trade  of  Spain. 

The  Spanifh  imports  are  much  more  conliderable 
than  the  exports.  Before  the  prefent  troubles,  Spain 
imported  from  Holland,  tapes,  linen  drapery,  common 
lace,  cutlery  goods  and  paper;  from  Silefia  linen  dra¬ 
pery  *,  from  Germany,  more  particularly  from  Ham¬ 
burgh,  quantities  of  haberdafhery  ;  from  England,  calk 
coes,  iron  and  Heel  goods,  fine  cloth,  quantities  of  cod 
filh  and  ling  ;  the  value  of  the  laft  articles  is  eftimat- 
ed  at  three  millions  of  duros,  five  millions  livres  tournois, 
(208,3331.  I3«s.4d.)  ;  from  France,  calicoes,  linen  drapery, 
filk  ftockings,  filks,  camlets,  and  other  kinds  of  worfled 
fluffs,  fine  cloths,  gilded  articles,  jewellery,  iron  goods, 
haberdafhery,  Heel  goods,  and  perfumery. 

We  have  not  fatisfadlory  documents  fufficient  to  af- 
certain  the  amount  of  thefe  imports,  but  it  was  certainly 
much  lefs  than  that  of  the  imports  from  the  American 
colonies.  Thefe  latter,  according  to  Mr  Townfend’s 
flatement,  amounted  in  1784  to  12,635,173k  llerling; 
to  which,  if  we  add  nearly  half  a  million  for  duty,  wre 
{hall  have  a  total  of  above  thirteen  millions  llerling  for 
American  imports  alone.  De  Laborde  eilimates^  the 
£  1  amount  of  American  imports  for  the  year  1788  at 

8,382,3  ?ol.  llerling,  of  which  Cadiz  alone  imported 
6>6  ‘  71873k  llerling.  If  to  the  above  amount  we  add 
577,679k  for  the  duty  at  the  fame  period,  we  fliall  have 
ei  total  of  8,960,009k  llerling  againll  the  mother  coun- 
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try,  deducing  from  this  3,317,648k  for  the  average  ex-  Spain, 
ports,  we  have  5,642,36th  as  the  balance  of  trade  in  ^ 

favour  of  the  Spanilh  colonies. 

T  hough  there  are  in  Spain  many  navigable  rivers, InJamDia- 
few  canals  of  communication  have  been  conllrudled  towgation. 
improve  the  internal  navigation  of  the  country.  The 
canal  of  Aragon,  completed  during  the  reign  of  Charles 
IV.  muft  be  highly  beneficial  to  that  province.  Two 
canals,  viz.  that  of  Tueuftre  and  the  imperial  canal, 
both  of  which  begin  at  Navarre,  run  in  vaiious  wind¬ 
ings  through  Aragon,  by  turns  receding  from  or  ap¬ 
proaching  the  river  Ebro,  where  at  length  they  termi¬ 
nate.  Befides  the  dykes,  banks,  fiuices,  and  bridges 
neceffary  in  the  courfe  of  thefe  canals,  an  aquedudt  has 
been  conllrudled  in  the  valley  of  Riozalen,  710  iathoms 
in  length,  and  17  feet  thick  at  the  bafe,  in  which  the 
canal  runs. 

I  he  canal  of  Caflile,  projedled  and  begun  in  the  laft 
reign,  has  been  almoll  abandoned.  It  was  to  com¬ 
mence  at  Segovia,  fixteen  leagues  north  of  Madrid,  to 
follow  the  courfe  of  the  Erefma,  that  falls  into  the 
Douro,  and  to  be  continued  as  far  north  as  Reynofa  j 
wFich  is  twenty  leagues  from  St  Ander,  a  fea  port.  At 
Reynofa  is  the  communication  with  the  canal  of  Ara- 
gon,  that  unites  the  Mediterranean  to  the  bay  of  Bif- 
cay.  Above  Palencia,  a  branch  goes  weft  ward  through 
Rio-Seco  and  Benevento  to  Zamora  ;  making  the  canal 
of  Caftile,  in  its  whole  extent  140  leagues  ;  where  it  is 
completed,  viz.  between  Reynola  and  Rio-Seco,  its  width 
at  top  is  56  feet,  at  bottom  20,  and  nine  in  depth. 

In  1784,  a  canal  was  planned,  which,  from  the  foot 
of  the  mountains  of  Guadarama  near  the  Efcurial,  Ihould 
proceed  fouthward  to  the  Tagus ;  afterwards  to  the 
Guadiana,  and  terminate  at  the  Guadalquivir  above 
Andaxar.  Some  other  attempts  to  improve  the  inland 
navigation  of  the  country  have  been  unfuctefsful. 

There  is  no  nation  in  Europe  wThich  difplays  fuch  aGer^2tIfi| 
variety  of  national  charadler  as  Spain.  In  no  two  pro-  ehara<fter 
vinces  are  the  manners  and  character  exadlly  alike.  It  of  the 
is  therefore  difficult  to  colled!  traits  on  which  to  found Spaniard* 
the  national  character  of  the  Spaniards  ;  and  this  cha¬ 
ndler  has  been  varioufly  reprefented  by  different  waiters. 

From  the  tranfadlions  which  have  lately  taken  place 
between  that  people  and  the  Britiffi  nation,  we  confefs 
ourfelves  prejudiced  againff  them  ;  and  we  fliall  there¬ 
fore,  inftead  of  Iketching  their  charadfer  according  to 
our  own  preconceived  notions,  endeavour  to  delineate  it 
as  concifely  as  poffible  from  De  Laborde,  who  is  pro¬ 
bably  a  fufficiently  competent  judge. 

The  national  pride,  fays  this  author,  is  every  where  the 
fame.  The  Spaniard  has  the  higheft  opinion  of  his  na¬ 
tion  and  himfelf,  and  this  he  expreffes  with  energy,  in  his 
geftures,  words,  and  adiions.  This  opinion  is  difeovered 
among  all  ranks  in  life,  and  all  claffes  of  fociety.  Its 
refult  is  a  kind  of  hnughtinefs,  fometimes  repulfive  to 
him  who  is  its  objedl,  but  ufeful  in  giving  to  the  mind 
a  fentiment  of  ncblenefs  and  felfi efteem  which  fortifies 
it  againft  all  meannefs. 

In  later  times  the  Spaniards  have  not  degenerated 
from  the  valour  of  their  anceftors.  The  Spanifh  foldier 
is  ftill  one  of  the  beft  in  Europe,  when  placed  under  an 
experienced  general,  and  brave  and  intelligent  officers* 

He  poffeffes  a  cool  and  fteady  valour ;  he  long  endures 
fatigue  and  hunger,  and  eafilv  inures  himfelf  to  labour. 

The  Spaniards  are  very  referved,  and  rather  wait  for, 
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than  court  the  advances  of  a  fi  ranger, 
their  apparent  gravity,  they  poffefs  an  inward  gaiety, 
which  frequently  fliines  out  when  proper  occafions  call 
it  forth. 

The  Spaniard  is  very  flow  in  all  his  operations  *,  he 
often  deliberates  when  he  ought  to  aft,  and  fpoils  affairs 
as  much  by  temporifmg  as  the  natives  of  other  countries 
do  by  precipitation.  This  tardinefs  would  be  but  a 
flight  defe£l,  did  it  not  proceed  from  a  ferious  radical 
want,  from  the  invincible  indolence  and  hatred  of  labour 
which  prevails  among  all  ranks  of  fociety. 

That  jealoufy  which  was  formerly  proverbial  among 
the  Spaniards,  is  now  greatly  diminilhed  ;  hufbands  are 
much  lefs  fufpicious,  and  women  much  more  acceflible. 
Lattices  have  difappeared  duennas  exifl  only  in  roman¬ 
ces-  }  veils  are  exchanged  for  mantelas  }  houfes  are  thrown 
open,  and  the  women  have  recovered  a  liberty  by  which 
they  are  lefs  tempted  to  go  aftray  than  when  their  virtue 
was  entrufted  to  locks  and  grates,  and  to  the  fuperin- 
tendance  of  guards  often  faithlefs  and  eafily  corrupted. 

In  fine,  the  Spaniards  are  fober,  difereet,  adroit,  frank, 
patient  in  adverfity,  flow  in  decifion,  but  wife  in  delibe¬ 
ration  *,  ardent  in  enterprife,  and  conftant  in  purfuit. 
They  are  attached  to  their  religion,  faithful  to  therr 
king,  hofpitable,  charitable,  noble  in  their  dealings,  ge¬ 
nerous,  liberal,  magnificent  }  good  friends,  and  full  of 
honour.  They  are  grave  in  carriage,  ferious  in  difeourfe, 
gentle  and  agreeable  in  convention,  and  enemies  to 
falfehood  and  evil  fpeaking. 

Such  is  the  Spaniih  character  as -drawn  by  De  La- 
borde.  Its  varieties  in  the  feveral  provinces  are  thus 
feveral  ro  ^atec^  by  ^ame  author.  The  Old  Caflilians  are  fi- 
vinces.  P*  "  lent,  gl°omy>  an^  indolent,  and  are  the  moft  feverely 
grave  of  all  the  Spaniards  •,  but  they  polfefs  a  fteady 
prudence,  an  admirable  conftancy  under  adverfity,  an 
elevation  of  foul,  and  an  unalterable  probity  and  up- 
rightnefs.  The  character  of  the  natives  of  New  Caftile 
is  nearly  the  fame,  but  more  open,  and  lefs  grave  and 
taciturn.  Indocility  and  conceit  make  part  of  the 
character  of  the  people  of  Navarre  ;  they  are  diftin- 
guifhed  by  lightnefs  and  adroitnefs.  The  Bifcayans  are 
proud,  impetuous,  and  irritable  *,  abrupt  in  difeourfe 
and  in  a&ion  j  haughty  and  independent,  but  induf- 
trious,  diligent,  faithful,  hofpitable,  and  fociable.  The 
Gallicians  are  gloomy,  and  live  very  little  in  foctety  ) 
but  they  are  bold,  courageous,  laborious,  very  fober,  and 
difiinguifhed  for  their  fidelity.  The  Afturians  partake 
of  the  character  of  the  Gallicians  and  Bifcayans  ;  but 
they  are  lefs  induftrious  than  the  former,  lefs  civilized, 
lefs  fociable,  lefs  amiable,  and  more  haughty  than  the 
latter.  The  people  of  Eftremadura  are  proud,  haughty, 
vain,  ferious,  indolent  ;  but  remarkably  fober,  honour¬ 
able,  and  much  attached  to  their  own  province,  which 
they  feldom  quit.  The  Murcians  are  lazy,  lilllefs,  plot- 
ting,  and  fufpicious  *,  attached  neither  to  fciences,  arts, 
commerce,  navigation,  nor  a  military  life.  The  Valen- 
cians  are  light,  inconllant,  and  indec.ifive  :  gay,  fond  of 
pleafure,  little  attached  to  each  other,  and  ftill  lefs  to 
-ftrangers,  but  affable,  agreeable,  and  diligent.  The  Ca- 
latans  are  proud,  haughty,  violent  in  their  pafiions,  rude 
in  difeourfe  and  in  action,  turbulent,  untra&able,  and 
paifionately  fond  of  independence  j  they  are  not  particu¬ 
larly  liberal,  but  aftive,  induftrious,  and  indefatigable  $ 
they  are  Tailors,  hufkindroen,  and  builders,  and  refort  to 
all  corners  of  the  world  to  feek  their  fortunes.  They  are 
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Yet  in  fpite  of  brave,  intrepid,  fometimes  rafii,  obftinate  in  adhering  to 
their  fchemes,  and  often  fuccefsful  in  vanquifhing,  by  ' 
their  fteady  perfeverance,  obftacles  which  would  appear 
infurmountable  to  others. 

The  natives  of  almoft  every  province  have  fome  di- 
ftinguifhing  peculiarity  in  their  drefs,  manners,  and  pur-  andcuftora£ 
fuits.  Before  the  'acceftion  of  the  houfe  of  Bourbon  to 
the  throne,  the  ufual  drefs  of  a  Spaniih  nobleman  con- 
fifted  of  a  douched  hat,  a  long  black  or  brown  cloak, 
fhort  jerkin,  and  ftrait  breeches,  with  a  long  Toledo 
fword  \  but  French  dreffes  are  now  introduced  at  court. 

The  higher  claffcs  wear  their  hats  under  their  arm.  The 
common  people  wrap  themfelves  up  to  the  eyes  in  a 
brown  cloak,  called  aleapo ,  that  reaches  to  the  ground  j 
and  conceal  their  hair  beneath  a  cotton  cap,  and  a  broad 
hat  called  a  fombrero.  When  a  lady  walks  abroad,  her 
head  and  upper  part  of  her  body  are  covered  with  a 
mantela  ;  that  is,  a  white  or  black  veil,  fo  that  it  is  im- 
poffible  fhe  fhould  be  known.  At  home,  the  drefs  is  a 
jacket  and  a  petticoat  of  filk  or  cotton.  The  hair  is  ge¬ 
nerally  a  fine  black  ;  and  powder  is  rare. 

In  romance,  the  ladies  are  celebrated  for  beauty,  and 
fome  of  them  deferve  that  charasfter  }  yet  beauty  is  not 
their  general  character.  They  are  of  a  llender  make, 
but  with  great  art  they  fupply  the  defe&s  of  nature. 

By  an  indiferiminate  ufe  of  paint,  they  disfigure  their 
complexion  and  fhrivel  their  fkin. 

Several  of  the  Spanifh  cuftcms  and  habits,  which  feem 
ridiculous  to  foreigners,  are  gradually  wearing  out,  and 
in  procefs  of  time  will  no'  doubt  be  corrected.  The 
higher  claffes  at  breakfall  ufe  chocolate,  ar.d  feldom  tea. 

Dinner  generally  confifts  of  beef,  veal,  pork,  mutton, 
and  beans,  boiled  together.  They  are  fond  of  garlic  , 
and  it  Is  proverbial  that  olives,  falad,  and  radiihes,  are 
food  for  gentlemen.  The  men  drink  little  wine,  and 
the  women  ufe  water  or  chocolate.  Both  fexes  deep 
after  dinner,  and  air  themfelves  in  the  cool  of  the  even¬ 
ing.  Their  repafts  are  compofed  of  fweatmeats,  bifeuit, 
coffee  and  fruit,  which  fervants  di (tribute  to  the  com¬ 
pany  \  who  keep  their  feats,  and  have  little  conver¬ 
sation. 

Dancing  and  cards  are  favourite  amufements.  Thea¬ 
trical  exhibitions  are  generally  infipid  or  ridiculous  bom- 
baft,  low  wit,  abfurdity,  and  buffoonery.  The  combats 
of  the  cavalleros  and  bull  fights,  are  almoft  peculiar  to 
this  country.  On  thefe  occafions  young  gentlemen 
were  ufed  to  (how  their  courage  to  their  miftreffes  $ 
and  were  honoured  and  rewarded  according  to  their  fuc- 
cefs.  But  thefe  exhibitions  were  lately  conduced  with 
greater  economy  and  parfimony  \  and  mercenary  cham¬ 
pions  ftudied  in  the  moft  fecure  and  graceful  manner  to 
deftroy  the  devoted  animal.  See  BuLL-Fg/tti/ig. 

The  chief  defeat  in  all  ranks  is  an  averfion  to  labour 
and  induftry.  The  higher  orders  beftow  no  attention  on 
agriculture  and  commerce  ;  they  refide  for  the  moft  part 
at  court  and  in  the  metropolis,  reckoning  it  beneath 
their  dignity  to  live  in  villas  on  their  eftates  among  their 
tenants.  In  their  eftimation,  a  labouring  man  quits  the 
dignity  of  the  Spanifh  character,  and  renders  himfelf  an 
objeft  of  contempt.  Hence  a  liftlefs  indolence  prevails. 
Thousands  wafte  their  time  in  total  want  of  every  incite¬ 
ment  to  aflion.  Their  intelledlual  powers  lie  dormant, 
and  their  views  and  exertions  are  confined  withns  the 
narrow  fphere  of  mere  existence.  The  comm:  n  people 
have  no  encouragement  to  induftry  >  and  mull  feel  it  tie 
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,  °Pain*  concern  for  the  welfare  of  a  country  where  a  few  over- 
v~  grown  families  engrols  every  thing  valuable,  and  never 
think  of  the  condition  of  their  vaffals.  The  indigent 
Spaniard  does  not  bellir  himfelf  unlefs  impelled  by  want, 
becaufe  he  perceives  no  advantage  to  be  derived  from 
indudry.  A  dranger  to  intemperance  and  excefs,  his 
fcanty  fare  is  ealily  procured  ;  and  under  a  climate  fo 
propitious,  few  clothes  are  required.  The  hovel  which 
he  occupies,  together  with  all  its  contents,  has  a  mean, 
filthy,  defpicable  appearance  *,  and  all  that  relates  to 
him  bears  the  impreffion  of  wretchednefs  and  mifery  *. 

J- '^ere  are  certain  cuftoms  which  may  be  regarded  as 
vuUpf6's.Peculiar  t0  t1ne  Spaniards,  or  which  at  leaf!  are  fcarcely 
‘found  in  any  other  European  country.  The  number  of 
fervants  retained  in  the  families  of  the  higher  ranks  is 
prodigious  •  and  even  a  tradefman’s  wife,  in  narrow  cir- 
cumltances,  will  frequently  have  four  maid  fervants, 
though  die  cannot,  with  propriety,  employ  more  than 
two.  The  houfes  of  gentlemen,  and  efpecially  of  gran¬ 
dees,  fwarm  with  them  •,  and,  not  unfrequently,  all  the 
principal  fervants  will  have  their  wives  and  children 
lodged  with  them,  and  fupported  by  their  mafter.  We 
have  heard  of  one  nobleman  who  was  at  the  daily  ex¬ 
pence  of  120I.  merely  for  the  maintenance  of  his  nume¬ 
rous  retainers. 

The  Spaniards  are  fond  of  meeting  in  the  evening  in 
parties,  which  are  often  very  numerous.  On  thefe  oc- 
cafions,  the  ladies  as  they  arrive  place  themfelves  in  one 
room,  and  the  gentlemen  in  another  j  or  elfe  the  ladies 
range  themfelves  in  a  line  along  the  fide  of  the  room, 
the  lady  of  the  houfe  always  taking  the  lowed  place 
next  to  the  door,  whilft  the  men  remain  Handing,  or 
feat  themfelves  on  the  oppofite  fide.  They  remain  fe- 
parated  in  this  manner  till  the  card  parties  are  introdu¬ 
ced.  They  play  at  loo,  loto,  and  other  games  of  a  fi- 
milar  kind.  Thofe  who  do  not  play,  either  look  on, 
or  embrace  the  opportunity  of  chatting  with  the  perfon 
moft  intereding  to  them.  Others  form  little  circles, 
where  the  converfation  is  ufually  very  animated.  Thefe 
parties  very  much  refeinble  the  French  evening,  and 
the  Englifh  rout. 

A  refrefco  fometimes  makes  part  of  thefe  entertain¬ 
ments,  but  only  on  particular  occafions,  when  the  com¬ 
pany  is  more  than  ufually  numerous.  But  orgeat,  le¬ 
monade,  orangeade,  ices  of  different  kinds,  fweetmeats, 
and  bifcuits,  are  didributed  with  uncommon  profufion  j 
and  chocolate  ends  the  funcion ,  as  all  thefe  entertain¬ 
ments  are  called. 

Many  precautions  are  taken  in  Spain  againft  the 
heat.  The  rooms  are  watered  feveral  times  a-day,  and 
the  windows  are  (haded  on  the  outfide  with  awnings  of 
cloth  or  ticking,  or  on  the  infide  by  large  and  full  cur¬ 
tains,  In  fome  places,  as  at  Valencia,  the  glafs  is  ta¬ 
ken  out  of  the  windows  at  the  approach  of  fummer, 
and  the  doors  of  the  apartments  are  all  fet  open. 

The  beds  in  Spain  are  hard,  being  made  of  mattreffes, 
laid  on  paillaffes,  reding  on  a  wooden  bottom.  The 
furniture  of  the  houfes  is  ufually  very  fimple,  and  the 
floors  are  covered  with  matting  or  printed  cloth.  The 
chairs  have  ru(h  bottoms,  and  are  ufually  of  different 
heights,  thofe  for  the  ladies  being  one-third  lower  than 
224  thofe  for  the  gentlemen. 

Amufe-  Among  the  principal  amufements  of  the  Spaniards 
ments,  mull  be  reckoned  mufic  and  dancing.  Though  the  Spa¬ 
niards  have  a  tafle  for  mufic,  they  are  by  no  means 


proficients  in  that  accomplidiment.  Their  principal  in- 
drument  is  the  guitar,  which  is  in  the  hands  of  every 
body.  Different  provinces  have  alfo  their  peculiar  in- 
ftruments.  1  hus  the  Gallicians  ufe  a  dull  and  heavy 
bagpipe  ;  the  Catalonians  a  large  flageolet,  and  a  little 
drum  or  tabor  5  and  the  Bifcayans  a  fhort  flute,  with 
four  holes.  Caftanettes  are  alfo  extremely  common, 
and  are  employed  with  great  dexterity  and  addrefs  in 
the  national  dances. 

The  Spaniards  are  paffionately  fond  of  dancing,  and 
they  have  certain  dances  which  are  peculiar  to  Spain. 
Of  thefe  the  fandango  is  the  mod  celebrated,  and  ap¬ 
pears  to  be  the  moll  ancient.  It  is  a  very  extraordinary 
dance,  in  which  the  whole  body  is  thrown  into  a  regu¬ 
lar  and  harmonious  convulfion,  expreflive  of  the  mod 
lafeivious  ideas. 

The  paffion  of  the  Spaniards  for  thefe  dances  is  carried 
to  a  height  which  can  fcarcely  be  imagined.  No  fooner 
are  the  guitar  and  the  tinging  to  which  they  are  danced 
heard  in  a  ball  room  or  theatre,  than  a  murmur  of  de¬ 
light  arifes  on  all  tides  \  all  faces  become  animated  ,  the 
feet,  hands,  and  eyes  of  all  prefent  are  put  in  motion  : 
it  is  impoflible  to  deferibe  the  effeft  produced.  Mr 
Townfend,  an  Englifli  traveller,  affirms,  that  if  a  per¬ 
fon  were  to  come  fuddenly  into  a  church  or  a  court  of 
judice  playing  th e.  fandango or  the  colero ,  prieds,  judges, 
lawyers,  criminals,  audience,  one  and  all,  grave  and  gay, 
young  or  old,  would  quit  their  functions,  forget  all  di¬ 
din  idions,  and  all  fet  themfelves  a  dancing. 

The  Spanidi  balls  are  dire&ed  by  two  perfons  chofen 
among  the  vititors,  who  are  called  bofleneras,  and  with 
the  hat  under  the  arm,  and  the  cane  in  the  hand,  per¬ 
form  the  office  of  maders  of  the  ceremonies.  One  is 
for  the  gentlemen,  the  other  for  the  ladies.  It  is  their 
bufinefs  to  appoint  who  is  to  dance,  whether  minuets  or 
country  dances  :  they  are  in  general  very  attentive  to 
the  obfervance  of  precedence  and  etiquette,  and  have  ufu¬ 
ally  the  com  pi  ai  fane  e  to  contrive  that  thofe  fhall  dance 
together  to  whom  it  is  peculiarly  agreeable  to  meet. 

A  Angular  cudom  is  obferved  at  thefe  bails,  which 
appears  new  and  drange  to  a  foreigner.  The  lady 
chofen  to  dance  rifes,  erodes  the  room  alone,  and  places 
herfelf  where  (he  is  to  begin  dancing,  without  waiting  for 
her  partner  to  lead  her  out  5  and  after  the  dance  is  over, 
her  partner  makes  his  bow  to  her  again  in  the  middle 
of  the  room  without  taking  any  further  concern  about 
her,  or  handing  her  back  to  her  place.  But  this  cudom 
prevails  only  in  the  provinces. 

The  bull-fights  noticed  above  were  once  not  only  a 
favourite  but  a  fafiuonable  fpe&acle  in  Spain.  Every 
city,  and  almod  every  fmall  town,  had  a  place  fet  apart 
for  thefe  darling  combats  ;  and  hither  all  ranks  and  ages 
reforted  with  the  greated  avidity,  and  witneffed  the 
prowefs  of  the  combatants,  and  the  torture  of  the 
wretched  animals,  whom  they  were  hired  to  butcher, 
with  the  mod  favage  expreflions  of  delight.  Thefe 
fights  made  a  part  of  every  fedival,  and,  as  foon  as  they 
were  announced,  the  houfewife  left  her  family,  the  tradef- 
man  forfook  his  (hop,  the  artid  his  work-room,  the  la¬ 
bourer  his  field,  and  joy  and  expe&ation  were  painted  on 
every  countenance.  To  the  honour  of  the  nation,  thefe 
cruel  fports  are  at  length  abolifhed,  and  Spain  has 
thus  fet  an  example  of  humanity,  which  Britain, 
with  all  her  civilization  and  refinement,  need  not  blufh 
to  copy. 
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Spalatro  NeiV-SPJIN.  See  MEXICO. 

li  SPALATRO,  or  Spalatto,  a  rich,  populous,  and 

Soailan-  ftrong  toWn  Qf  the  republic  of  Venice,  capital  of  Ve- 
netian  Dalmatia,  with  a  good  harbour  and  an  archbi- 
fhop’s  fee.  Here  are  the  ruins  of  the  palace  of  Diode- 
fian,  of  which  the  late  Mr  Robert  Adam  publifhed  in 
1764  a  fplendid  account,  enriched  with  71  folio  plates. 
In  1784,  Spalatro  was  nearly  depopulated  by  the  plague. 
It  is  ltrong  by  fituation,  being  built  on  a  peninfula, 
which  is  joined  to  terra  firma  by  a  neck  of  land  half  a 
mile  over.  It  is  feated  on  the  gulf  of  Venice,  35  miles 
fouth-eaft  of  Sebenico,  and  102  north-weft  of  Ragufa. 
E.  Long.  17.  31.  N.  Lat.  44.  4. 

SPALLANZANI,  Lazarus,  acelebrated  naturalift, 
was  born  at  Sc3ndiano,  in  the  duchy  of  Modena,  in  Janua¬ 
ry  1 7  29.  He  began  his  ftudies  in  his  native  country,  and 
went  to  Reggio  de  Modena  at  15  years  of  age,  to  pro- 
fecute  them  further.  He  was  inftru&ed  in  the  belles 
lettres  by  the  Jefuits,  who  contended  with  the  Domini¬ 
cans  in  order  to  fecure  his  attachment  *?  but  his  thirft 
for  knowledge  determined  him  to  go  to  Bologna,  where 
his  relative  Laura  Rafti,  a  woman  highly  celebrated  for 
her  genius,  eloquence,  and  fkill  in  natural  philofophy 
and  mathematics,  was  one  of  the  moft  diftinguifhed  pro- 
feff.rs  of  the  Inllitute  and  of  Italy.  Under  this  en¬ 
lightened  guide,  he  was  taught  to  prefer  the  ftudy  of 
nature  to  that  of  her  commentators,  judging  of  the  real 
value  of  the  commentary  by  its  refemblance  to  the  ori¬ 
ginal.  He  availed  himfelf  of  the  wifdom  of  that  lady’s 
counfels,  the  happy  effe£b  of  which  he  very  foon  ex¬ 
perienced.  Spallanzani’s  tafte  for  philofophy  was  not 
exclufive,  for  he  carefully  ftudied  his  own  language, 
became  a  proficient  in  the  Latin  tongue,  and  at¬ 
tached  himfelf  above  every  other  to  the  Greek  and 
French.  By  the  advice  of  a  father  whom  he  ardently 
loved,  he  applied  himfelf  to  jurifprudence  j  but  being 
urged  by  Anthony  Vallifnieri  to  renounce  his  vocation, 
by  procuring  the  confent  of  his  father,  he  gave  himfelf 
up  to  the  ftudy  of  mathematics  with  more  zeal  than 
ever,  at  the  fame  time  devoting  himfelf  to  the  ftudy  of 
languages,  both  living  and  dead. 

It  was  not  long  before  be  was  known  all  over  Italy, 
and  what  is  feldom  the  cafe,  his  own  country  firft  put 
that  value  on  his  talents  which  they  juftly  merited. 
He  was  chofen  profeffor  of  logic,  metaphyiics  and  Greek, 
in  the  univerfity  of  Reggio,  in  the  year  1745,  where 
he  taught  during  ten  years,  devoting  every  moment  of 
his  lei fure  time  to  the  ftudy  and  contemplation  of  the 
works  of  nature.  The  attention  of  Haller  and  Bonnet 
was  fixed  by  his  obfervations  on  the  animalculae  of  in- 
fufions,  the  latter  atTnling  him  in  his  laudable  career, 
and  ever  after  diftinguifhed  him  as  one  of  the  learned 
interpreters  of  nature. 

Spallanzani  was  invited  to  the  univerfity  of  Modena 
in  the  year  1760,  and  feme  years  after  he  declined  to 
accept  of  the  offers  made  to  him  by  the  academy  of 
Peterfburg,  as  well  as  fimilar  ones  from  Coimbra,  Par¬ 
ma,  and  Cefena,  though  extremely  advantageous.  He 
preferred  his  native  fpot,  and  therefore  continued  at 
Modena  till  the  year  1768,  and  faw  raifed  up  by  his 
care  a  generation  of  men  conftituting  at'  that  time  the 
glory  of  Italy,  ameng  whom  we  find  Venturi,  Bellcni, 
Lucchefini,  and. Angelo  Mazzo. 

While  Sonllanzani  remained  at  Modena,  he  publish¬ 
ed  his  Sagyio  di  Ofervazioni  Microfcopic  he  concernente 
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il  Syjlema  di  Needham  e  Buffon ,  in  1 765,  in  which  he  Spallan- 
eftablifhes,  by  a  number  of  the  moft  ingenious  and  folid  zanK 
experiments,  the  animality  of  microfcopic  animalcule?. 

This  work  was  fent  by  the  author  to  Bonnet,  who  drew 
from  it  a  prediction  refpeCIing  the  future  celebrity  of 
Spallanzani,  which  he  lived  to  fee  accomplifhed.  This 
circumftance  gave  birth  to  the  moft  intimate  friendfhip, 
which  lafted  to  the  clofe  of  life,  and  conftituted  their 
chief  happinefs.  During  the  fame  year  he  publifhed  a 
truly  original  work,  entitled  De  Lopidibus  ah  aqua  re - 
JilientibuSy  in  which  he  proves,  in  oppofition  to  the  com¬ 
monly  received  opinion,  by  the  moft  fatisfaClory  expe¬ 
riments,  that  what  are  called  duel's  and  drakes ,  are  not 
produced  by  the  elafticity  of  the  water,  but  by  the  ef- 
feCI  naturally  refulting  from  the  change  of  dire&ion  ex¬ 
perienced  by  the  ftone  in  its  movement,  after  it  has 
ftruck  the  water,  and  that  it  has  bem  carried  over  the 
hollow  of  the  cup  formed  by  the  concuffion. 

When  the  univerlity  of  Padua  was  re-eft ablifhed  up¬ 
on  a  larger  fcale,  the  Count  de  Firmian  was  directed  by 
the  emprefs  Maria  Therefa,  to  invite  Spallanzani  to  be 
profeffor  of  natural  hiftory,  to  which  his  great  reputa¬ 
tion  made  him  competent,  although  it  was  fblicited  by 
many  celebrated  chara&ers  )  and  he  merited  it  by  his 
fuccefs,  as  immenfe  crowds  of  ftudents  thronged  to  his 
ledures.  He  had  a  fine  genius,  and  his  knowledge  was 
of  vaft  extent  j  his  method  was  fimple,  but  rigorous  in 
its  nature,  and  what  he  knew  he  connected  with  prin¬ 
ciples  firmly  eftablifhcd.  He  acquired  the  valuable  art 
of  interpreting  nature  by  herfelf,  which  diffuied  fuch  a 
light  over  his  leCfuves,  that  every  thing  became  perfpi- 
cuous,  which  could  be  faid  to  afford  any  inftruCHon. 

His  difeourfes  were  plain  and  animated,  and  the  ele¬ 
gance  and  puiity  of  his  ftyle  charmed  every  hearer. 

He  prepared  his  leCIures  a  year  before  hand,  and  it  was 
his  chief  aim  to  render  them  ufeful  in  an  eminent  de¬ 
gree.  His  new  obfervations  made  them  always  new 
and  engaging.  Many  learned  perfons  who  attended  his 
le&ures  were  not  above  becoming  his  fcholars,  in  order 
to  acquire  a  more  extenfive  knowledge  of  what  they 
knew  before,  and  to  learn  that  which  otherwise  they 
might  probably  never  have  known.  The  Contemplation 
de  la  Nature  of  Bonnet  was  his  text  book,  the  vacan¬ 
cies  of  which  he  ably  filled  up,  fully  explained  the  ideas, 
and  eftahliilied  the  theories  by  his  owm  experiments. 

This  work  was  tranflated  by  him  into  the  Italian  lan¬ 
guage,  and  he  added  much  to  its  value  by  notes  of  his 
own,  the  firft  volume  of  which  he  publifhed  in  1769,  and 
the  fecond  the  following  year. 

His  connexion  with  Bonnet  tended,  in  a  great  mea- 
fure,  to  influence  his  genius,  which  yielded  to  the  fevere 
method  of  inveftigation  adopted  by  the  philofopher  of 
Geneva.  He  was  proud  of  being  the  pupil  of  fuch  an 
illuftrious  character,  upon  whofe  writings  he  inceffantly 
bellowed  every  ki  ure  moment,  and  thus  became  anxious 
to  learn  from  Nature  herfelf  the  proofs  of  Bonnet’s  fen- 
timents  refpecling  the  generation  of  organized  bodies, 
the  pleafmg  nature  of  which  refearch  captivated  his  at¬ 
tention  for  a  confiderable  time. 

The  firft  two  volumes  of  this  work  entitled  Opufculi 
di  Fife  a  Animale  e  Vegetahile ,  were  publifhed  in  the 
year  1776,  containing  the  explanation  of  part  of  the 
microfcopic  obfervations  which  ivere  previoufly  given 
to  the  world. 

If  it  mu  ft  be  admitted  that  the  art  of  accurate  obfer- 
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K*  t!on  is  by  far  the  moil  difficult,  it  cannot  be  denied  that 
it  is  at  the  lame  time  the  molt  necdTary,  and  requires 
the  mod  brilliant  talents  and  abilities,  which  were  pof- 
fcffed  by  Spallanzani  in  a  remarkable  degree,  as  is  fully 
evinced  by  all  his  refearches  and  all  his  admirable  wri¬ 
ting?. 

The  polite  manner  in  which  he  conduced  his  difpute 
with  Needham  relpt cling  the  phenomena  of  generation, 
fee u red  for  him  a  high  degree  of  applaufe.  On  this 
ccciihou  he  treated  ot  the  iniluence  of  cold  upon  ani¬ 
mals,  and  proved  that  the  torpidity  of  fome  during  win¬ 
ter,  does  not  depend  on  the  impreflion  the  blood  may 
receive  from  it,  fince  a  frog  deprived  of  blood,  becomes 
toroid  when  reduced  to  the  fame  cold  {tale  by  beino- 
immerfed  in  ice,  and  fwims  as  formerly  when  reftored 
to  a  proper  degree  of  warmth. 

Spallanzani  travelled  through  Switzerland  and  the 
Grifons  in  the  year  1779,  after  which  he  went  to  Ge¬ 
neva,  fpending  a  month  with  his  friends,  by  whom  his 
coriverfalion  was  as  much  admired  as  his  mafterly  wri¬ 
tings.  From  this  place  he  returned  to  Pavia,  and  in 
1780  publiihed  two  more  volumes  of  his  Dffirtaxione 
di  Fifica  Animate  e  Vegetable,  wherein  he  unfolded  the 
fecrets  of  the  interpretation  of  two  very  intricate  phe¬ 
nomena,  concerning  the  economy  of  animals  and  ve¬ 
getables.  He  was  led  to  this  fludy  from  fome  experi¬ 
ments  made  by  him  upon  digejlion ,  for  his  left u res  \  and 
he  repeated  the  experiments  of  Reaumur  on  gallinace¬ 
ous  birds,  remarking  that  the  trituration  which  in  this 
ca'e  is  favourable  to  digeftion,  could  not  be  a  very 
powerful  means.  He  perceived  that  the  gizzard  of  thole 
birds,  by  which  the  ft  ones  of  fruit  are  pulverized,  did 
not  digell  the  powder  thus  formed,  it  being  neceffary 
that  it  fhould  undergo  a  new  operation  in  the  ftomach, 
previous  to  its  becoming,  chyle  for  the  production  of 
the  blood  and  other  humour5;. 

This  fiubjeft  may  be  regarded  as  one  of  the  rnofl  dif¬ 
ficult  in  phyfiology,  becaufe  the  obferver  is  always  under 
the  neceflily  of  a  Cling  and  looking  in  the  midll  of  dark- 
nefs  \  the  animal  mull  be  managed  with  care,  that  the 
derangement  of  the  operations  may  be  avoided  ;  and 
when  the  experiments  are  completed  with  great  labour, 
it  is  requilite  that  the  confequences  be  well  diftinguifh- 
ed.  Spallanzani  in  this  work  is  truly  enchanting,  ana- 
lyjing  fafts  with  fcrupulofity,  in  order  to  afeertain  their 
caufes  with  certainty  ;  comparing  Nature  with  his  ex- 
periments,  in  order  to  form  a  correft  judgement  refpeft- 
ing  them  ;  laying  hold  of  every  thing  eilential  to  them 
in  his  obfervations,  and  meafuring  their  folidily  by  the 
increafe  or  diminution  of  fuppofed  caufes. 

Mr  John  Hunter  appears  to  have  been  greatly  hurt 
by  this  work,  which  led  him  to  publifh,  in  the  year 
1785,  Some  Obfervations  upon  Dlgefion ,  in  which  he 
threw  out  fome  bitter  farcafms  againfl  the  Italian  rra- 
turaliil,  who  took  ample  revenge  by  publiffiing  this 
work  in  the  Italian  language,  and  addrefling  to  Caldani 
in  1788,  Una  Lett  era  Apologetic  a  in  Rifpo/ia  alle  OJjer- 
vazio'ie  del  Signor  Giovanni  Hunter .  In  this  he  ex- 
pufed  with  great  moderation,  but  at  the  fame  time  with 
logic  which  nothing  could  refill,  the  miilakes  and  er- 
rprs  of  the  Britifh  phyfiologiil,  leaving  the  power  of  a 
reply  altogether  hopelefs. 

The  generation  of  animals  and  plants  is  treated  of  in 
the  fecond  volume  of  this  lad-mentioned  work,  in  which 
he  proves  the  pre-exiftence  of  germs  to  fecundation,  by 
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experiments  as  fatisfaftory  as  furprifing  j  (hewing  alfo 
the  existence  of  tadpoles  in  the  females  of  five  different 
Ipecies  of  frogs,  in  lalamandcrs,  and  toads,  before  their 
fecundation.  He  like  wife  recounts  the  fucceis  of  fome 
artificial  fecundations  upon  the  tadpoles  of  thofe  five 
fpecies,  and  even  upon  a  quadruped. 

In  the  year  1781,  he  took  the  advantage  of  the  aca¬ 
demical  vacation,  for  the  purpole  of  making  a  journey, 
in  order  to  add  to  the  cabinet  of  Pavia.  He  let  out 
for  Marfeilles  in  the  month  of  July  that  year,  where  he 
began  a  new  lnitory  of  the  lea,  which*  prelented  him  * 
with  many  new  and  curious  fafts  on  numerous  genera 
of  the  natives  of  the  ocean.  He  went  alfo  to  Finale, 
Genoa,  JVIafla,  ancl  Carrara,  to  make  obfervations  on 
the  quarries  of  marble,  held  ;.y  ftatuarics  in  fuck  eftima- 
tion.  He  then  returned  to  Spezzia,  and  brought  from 
thence  to  Pavia  a  vail  number  of  fifties,  which  he  de- 
pofited  in  the  cabinet  of  that  city,  wholly  collefted  by 
himfelf.  With  the  fame  view  and  fuccefs  he  vifiled 
the  coalls  of  Iilria  in  1782,  and  the  Apennine  moun¬ 
tains  the  fublequent  year,  taking  notice  of  the  dreadful 
hurricanes,  and  the  ailoriifhing  vapours  by  which  that 
yeai  became  fo  noted  111  meteorology.  T  he  emperor 
Jofeph,  on  examining  this  cabinet  prelented  Spallanzani 
with  a  gold  medal.  In  178 5,  he  was  offered  the  chair 
of  natural  hiflory  by  the  univerfity  of  Padua,  vacant  by 
the  death  of  Anthony  Vallifnieri  ;  but  in  order  to  pre¬ 
vent  his  acceptance  ot  it,  his  fa  1  ary  was  doubled  by  the 
archduke,  and  he  went  to  Conftantinople  with  Cheva¬ 
lier  Zuliani,  who  had  been  appointed  ambaffador  from 
the  Venetian  republic.  He  fet  cut  on  the  21ft  of  Au- 
gull,  and  reached  the  Turkith  metropolis  on  the  nth  of 
06lober,  where  he  remained  during  eleven  months. 
His  attention  was  fixed  by  the  phyfical  and  moral  phe¬ 
nomena  of  this  country,  which  were  new  even  to  Spal¬ 
lanzani.  He  flrayed  along  the  borders  of  the  two  leas, 
and  afeended  the  mountains  in  the  vicinity  ;  he  paid  a 
vifit  to  the  ifland  of  Chalki,  difeovering  to  the  Tmks  a 
copper  mine,  the  exiilence  of  which  they  had  never 
once  conjectured.  He  difeovered  an  iron  mine  not  far 
from  Conftantinople,  in  the  ifland  of  Principi,  of  which 
the  Turks  were  equally  ignorant,  and  prepared  to  re¬ 
turn  for  Italy  on  the  16th  of  Auguft  1786. 

A  voyage  by  fea  was  undoubtedly  the  fafefl,  but  the 
dangers  to  which  he  would  be  expofed  by  land  were  re- 
garded  as  nothing  when  contrafled  with  the  idea  of  be¬ 
ing  beneficial  to  Tcience  and  to  man.  Having  reached 
Bucharefl,  Mauroceni  the  friend  of  fcierce,"  received 
Spallanzani  with  marks  of  diftinftion,  prefented  him 
with  many  rarities  which  the  country  produced,  and 
gave  him  horfes  for  travelling,  with  an  efcort  of  30 
troopers,  to  the  utmoft  confines  of  his  own  dominions. 
Our  pnilofopher  pafied  by  Hermanfladt  in  Tranfylvania, 
and  reached  Vienna  on  the  7th  of  December,  where  he 
remained  during  five  days,  and  had  two  long  confer¬ 
ences  with  the  emperor  Jofeph  II.  was  much  efteemed 
by  the  nobility  of  that  city,  and  refpeftfuily  vifited  by 
many  literary  ch  a  rafters.  When  he  arrived  at  Pavia, 
the  ftudents  went  out  of  the  city  gates  to  meet  him,  and 
teftified  their  joy  at  his  return  by  repeated  acclama¬ 
tions.  He  was  almoft  inflantly  drawm  to  the  auditory, 
and  compelled  to  afeend  the  chair  from  which  he  had 
been  accullomed  to  deliver  his  fascinating  leftures  ;  but 
their  demonflrations  cf  joy  and  (Louts  of  applaufe  made 
him  rcqucfl  of  them  to  give  over,  and  indulge  him  with 
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was  now  fo  abfo- 


Jutcly  nectiTary.  His  ftudents  this  year  exceeded  500. 

So  extenfive  was  the  fame  of  Spallanzani  become  by 
this,  time,  that  envy  was  determined,  if  poilible,  to 
wound  his  reputation.  If  his  difeoveries  were  too  new, 
folid,  and  original,  to  be  fuccelsfudy  difputcd,  that  vile 
paflion,  or  rather  fiend,  began  to  question  his  integrity 
and  uprightnefs  refpe&ing  the  adininiftration  of  the  ca¬ 
binet  of  Pavia  ;  but  this  iniquitous  attempt  to  tarnilh 
bis  honour,  only  made  it  ihine  forth  with  redoubled 
fpiendour.  The  juridical  examination  of  the  tribunals 
made  his  integrity  appear  even  purer  than  before  5  and 
it  mull  be  mentioned  to  his  honour,  that  he  had  the 
fortitude  to  forget  this  event ;  his  enemies  in  general 
confeffed  their  miftake,  renounced  their  unprovoked  ani- 
niofity,  and  Hill  hoped  to  regain  a  friendlhip  of  which 
they  had  proved  themfelves  fo  umvorlhy. 

In  the  voyage  of  Spallanzani  we  meet  with  what 
may  be  denominated  a  new  volcanology.  We  are 
there  inflru&ed  how  to  roeafure  the  inlenfity  of  volca¬ 
nic  fires,  and  in  his  analyfis  of  the  lava,  almofl  to  touch 
the  particular  gas  which  tears  thofe  torrents  ol  Rone  in 
fuli on  from  the  bowels  of  the  earth,  and  raifes  them  to 
the  top  of  Mount  Etna.  This  delightful  work  is  clofed 
by  fome  important  enquiries  into  the  nature  of  Swal¬ 
lows,  the  mildnefs  of  their  difpofitions,  the  rapidity  of 
tlieir  Right,  difeuffmg  the  celebrated  problem  refpedting 
their  remaining  torpid  during  the  winter  feafon,  pro¬ 
ving  that  artificial  cold,  much  more  intenfe  than  what 
is  ever  naturally  experienced  in  our  climates,  does  not 
reduce  thefe  birds  to  the  torpid  (late. 

Things  apparently  impofiible  were  often  difeovered 
by  Spallanzani.  In  the  year  1795  he  made  one  of 
this  defeription,  which  he  gave  to  the  world  in  his  Let - 
tere  fopra  il fopetto  d'un  nuovo  fenfo  nei  Pippijlrelli.  In 
that  work  we  arc  informed  that  bats,  if  deprived  of 
fight,  a£l  with  the  fame  precifion  in  every  in  fiance  as 
thofe  which  have  their  eyes;  that  they  fiiun  in  the 
fame  manner  the  mofl  trivial  obfiaclcs,  and  alfo  know 
where  to  fix  themfelves  when  their  flight  is  terminated. 
Several  philofophers  confirmed  thefe  aftoriilliing  experi¬ 
ments,  from  which  a  fufpicion  arofe,  that  thefe  animals 
rauft  have  a  new  fenfc,  as  it  appeared  to  Spallanzani 
that  the  other  known  fenfes  could  not  compenfale  for 
the  want  of  fight  ;  but  lie  was  afterwards  inclined  to 
think,  in  confequence  of  Profefifor  .Tarine’s  experiments 
on  the  organ  of  hearing  in  bats,  that  in  this  particular 
inftance  the  fenfe  of  hearing  might  poffibly  fupply  the 
want  of  fight. 

The  literary  career  of  this  celebrated  naturalifi  was 
terminated  bv  a  letter  to  Giobert,  entitled  Scpra  In  pianfe 
chiufe  tie  vnfi  dmtro  l"1  aqua  e  l' aria,  efpofte  a  I'lmmc di¬ 
nt  a  I Hme  folare  e  a  I'ombra.  Thefe  numerous  works, 
which  met  with  the  high  eft  approbation,  do  not  com¬ 
prehend  the  whole  of  his  multifarious  labours;  for  the 
phenomena  of  refpnalion  had  occupied  his  attention  a 
confidcrable  time ;  their  points  6f  refemblance  and  dif- 
fimilitude  in  many  fpecies  of  animals  ;  and  he  had  near¬ 
ly  fini ftied  his  voyage  to  Conftanlinopte,  as  well  as  col- 
ledled  many  valuable  materials  for  a  hiftory  of  the  fea, 
when  his  life  and  labours  were  unfortunately  termina¬ 
ted. 

He  was  feized  with  a  retention  of  urine  on  the  4th  of 
February  1799,  and  next  morning  was  deprived  of  the 
regular  ufe  of  his  faculties,  only  enjoying  a  foun£  tnind 


during  very  fhort  intervals.  Tourdes  and  Profeflor  Spallaa- 
Scarpa  did  every  thing  to  fave  him,  which  could  be  pro-  zanl 
duced  by  the  joint  exertions  of  genius,  experience,  and 
friendlhip,  but  in  vain.  He  died  on  the  17th;  but  we 
know  not  what  credit  is  due  to  the  afiertion,  that  he 
edified  thofe  around  him  during  his  laft  moments  by  his 
piety.  Be  that  as  it  may,  while  his  works  exiit  to  fpeak 
for  themfelves,  impartial  pofterity  will  regard  him  as  a 
very  extraordinary  man.  Thefe  works  have  been  tranf- 
lated  into  almoft  every  European  language,  and  he  was 
admitted  a  member  of  the  academies  and  learned  focie- 
ties  of  London,  Stockholm,  Gottingen,  Holland,  Lyons, 

Bologna,  Turin,  Padua,  Mantua,  and  Geneva,  and  he 
received  from  Frederick  the  Great  the  diploma  of  mem¬ 
ber  of  the  academy  of  Berlin. 

SPA  N,  a  meaiure  taken  from  the  fpace  between  the 
thumb  and  the  tip  of  the  little  finger  when  both  are 
firetched  out.  The  fpan  is  eftimated  at  three  hand’s- 
breadibs  or  nine  inches. 

SPANDRELL,  the  folid  wTcrk  on  each  haunch  of 
an  arch,  to  keep  it  from  fpreading. 

SPANHEIM,  Ezekiel,  a  learned  writer  in  the 
17th  century,  was  born  at  Geneva  in  1629;  and 
in  1642  went  to  Leyden  to  ftudy.  Here  he  diftin- 
guifhed  himfelf  to  great  advantage  ;  and  his  repute  on 
fpreading,  Charles  Louis  elc£lor  palatine  fent  for  him 
to  be  tutor  to  his  only  fon.  This  talk  our  author  dif- 
charged  to  the  entire  fatisfaclion  of  the  eleilor ;  by 
whom  he  was  alfo  employed  in  diveis  negotiations  at 
foreign  courts.  He  afterwards  entered  into  the  fervice 
of  the  elector  of  Brandenburg,  who  in  1680  fent  him 
envoy  extraordinary  to  the  court  of  France,  and  foon 
after  made  him  a  minifter  of  ftate.  After  the  peace  of 
Ryfwic,  he  was  again  fent  on  an  embafiy  to  France 
where  he  continued  from  the  year  1697  to  1702.  I  he 
elector  of  Brandenburg  having  during  that  interval  af- 
fumed  the  title  of  King  of  PruJJia ,  conferred  on  him  the 
title  and  dignity  of  a  baron.  In  1702  be  left  France  ; 
and  -went  ambaffador  to  England,  where  he  had  be$n 
feveral  times.  Litre  he  died  in  1 710,  aged  81  years. 

It  is  furprifing,  that  in  difeharging  the  duties  of  a  public 
minifter  with  fo  much  exa£lnefs,  and  amidft  fo  many 
different  journeys,  he  could  find  time  enough  to  write 
the  feveral  books  publifhed  by  him.  It  may  be  faid  of 
him,  that  he  acquitted  himfelf  in  his  negotiations  like  a 
perfon  who  had  nothing  eife  in  his  thoughts ;  and  that 
he  wrote  like  a  man  who  had  fpent  his  whole  time  in  his 
ftudy.  The  principal  of  his  works  are,  I.  De  prevflantia 
et  ufu  numifmatum  antiquorum ;  the  beft  edition  of 
which  is  in  two  volumes  folio.  2.  Several  letters  or 
difkrtations  on  fcarce  and  curious  medals.  3.  A  pre¬ 
face  and  notes  to  the  edition  of  the  emperor  Julian’* 
works,  printed  at  Leipfic  in  1696,  folio. 

SPANIEL,  in  Zoology .  See  Canis,  Mammalia-, 

Index. 

SPAR,  in  Mineralogy,  a  name  given  chiefly  to  fome 
of  the  cryftallized  combinations  of  lime,  as  the  carbonate 
and  the  fluate  ;  the  former  being  called  Amply  lime /par, 
the  latter  fiuor  fpar,  or  Derflryfiure  fpar,  from  the  name 
of  the  place  where  it  is  found  in  greateft  abundance. 

See  Mineralogy. 

SPARGANIUM,  Bur-reed,  a  genus  of  plants  be- 
longing  to  the  clafs  of  monoecia,  and  to  the  order  of 
triandria ;  and  in  the  natural  iyfiem  ranged  under  the 
\d  order.  Calamariee.  See  Botany  Index. 

°  3  Z  2  SPARLING, 


r 
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Sparling  SPARLING,  or  Spirling,  a  final!  fifii  belonging  to 
s  W  the  genus  Salmo.  See  Ichthyology,  p.  99. 

»  -  ,  SPARMANNIA,  a  genus  of  plants  belonging  to 

the  clafs  of  polyandria,  and  to  the  order  of  monogynia. 
See  Botany  Index. 

SPARROW.  See  Fringilla,  Ornithology  In¬ 
dex. 

Spar ROW-Hawk .  See  Falco,  Ornithology ///- 
dex. 

*  SPARROW-Grafs.  See  Asparagus,  Botany  and 
Gardening  Index. 

SPARRY-acid.  See  Fluoric slcid,  Chemistry 
Index . 

SPARTA,  or  Lacedaemon,  the  capital  of  the 
country  of  Laconia  in  Greece,  an  ancient  and  mod  re¬ 
nowned  date,  the  inhabitants  of  which  have  been  in  all 
x  ages  celebrated  for  the  Angularity  of  their  laws  and  cha- 
The  hi  dory  racier. — The  hidory  of  Sparta  for  many  ages  is  entirely 
of  Sparta  fabulous  j  and  the  authentic  accounts  commence  only 
moftly  fa-  with  the  celebrated  lawgiver  Lycurgus,  who  dounihed 

the°time  of  a^ont  ^7°  $ee  ar^c^e  LYCURGUS. 

Lycurgus.  After  his  death,  the  fird  important  tranfa&ion  which 
we  find  mentioned  in  the  Spartan  hidory  is  the  Meffe- 
nian  war,  vehich  commenced  in  the  year  752  B.  C.  and 
ended  in  the  total  redu&ion  of  the  Meffenian  territory, 
as  related  under  the  article  Messenia.  During  this 
period,  according  to  fome  authors,  a  great  change  took 
place  in  the  government  of  Sparta.  T  his  was  the  crea¬ 
tion  of  the  ephori,  which  is  afcribed  to  one  of  the  kings 
named  Theopompus .  This  man  perceiving  that  there 
was  a  necedity  for  leaving  magidrates  to  execute  the 
laws,  when  the  kings  were  obliged  to  be  in  the  field, 
appointed  the  magidrates  above  mentioned,  who  after¬ 
wards  made  fo  great  a  figure  in  the  date  (fee  Ephori). 
One  great  privilege  of  the  ephori  was,  that  they  did 
not  rife  up  at  the  prefence  of  the  kings,  as  all  other  ma¬ 
gidrates  did  :  another  was,  that  if  the  kings  offended 
againd  the  laws,  the  ephori  took  cognizance  of  the  of¬ 
fence,  and  inflifled  a  fuitable  punidiment.  From  the 
fird  ele&ion  of  the  ephori,  the  year  was  denominated, 
as  at  Athens,  from  the  fird  election  of  the  archons. 

The  conqued  of  Meffenia  gave  Sparta  the  fuperiority 
over  the  red  of  the  dates,  excepting  only  that  of  Athens, 
which  for  a  long  time  continued  to  be  a  very  trouble- 
fome  rival  :  but  the  conteds  between  thefe  two  rival 
dates  have  been  fo  fully  related  under  the  article  At¬ 
tica,  that  nothing  more  is  requifite  to  be  added  in  this 
Leonidas  P^ace< — In  the  time  of  the  Perfian  war,  Leonidas  the 
undertakes  Spartan  king,  didinguifhed  himfelf  in  fuch  a  manner,  as 
to  defend  to  become  the  admiration  not  only  of  that  but  of  every 
the  (traits  fucceding  age.  It  being  refolved  in  a  general  council 
of  Iheimo  {jefcnc[  t}ie  draits  of  Thermopylae  againd  the  Per- 
gaiiTftThe  flaris?  7000*  foot  were  put  under  the  command  of  Leo- 
Perfians.  nidas  \  of  whom,  however,  only  300  were  Spartans. 
*  See  Ana-  Leonidas  did  not  think  it  practicable  to  defend  the  pafs 
Nereis  aSa*n^  multitudes  as  the  Perfian  king  commanded  j 
vol  j  ’  and  therefore  privately  told  his  friends,  that  his  defign 
p.  468.  was  to  devote  himfelf  to  death  for  his  country7. 

Xerxes  advancing  near  the  draits,  was  drangely  fur- 
prifid  to  find  that  the  Greeks  were  refolved  to  difpute 
his  paffage  •,  for  he  had  always  flattered  himfelf,  that  on 
his  approach  they  would  betake  themfelves  to  flight, 
and  not  attempt  to  oppofe  his  innumerable  forces. 
However,  Xerxes  dill  entertaining  fome  hopes  of  their 


flight,  waited  four  days  without  undertaking  any  thing,  Sparta, 
on  purpofe  to  give  them  time  to  retreat.  During  this  '  v— J 

time,  he  ufed  his  utmofl  endeavours  to  gain  and  corrupt  ^  per 
Leonidas,  promifing  to  make  him  mader  of  all  Greece  flam  repUL 
if  he  w'ould  come  over  to  his  intered.  His  offers  being  fed  with 
rejeiffed  with  contempt  and  indignation,  the  king  order-  great 
ed  him  by  a  herald  to  deliver  up  his  arms.  Leonidas,^au£fiter* 
in  a  dyle  and  with  a  fpirit  truly  laconical,  anfwered, 

“  Come  thyfelf,  and  take  them.”  Xerxes,  at  this  re¬ 
ply,  tranfported  with  rage,  commanded  the  Medes  and 
Cidians  to  march  againd  them,  take  them  all  alive,  and 
bring  them  to  him  in  fetters.  The  Medes,  not  able  to 
ftand  the  Ihoek  of  the  Greeks,  foon  betook  themfelves 
to  flight :  and  in  their  room  Hydarnes  was  ordered  to 
advance  with  that  body  which  was  called  Immortal ,  and 
confided  of  10,000  chofen  men  *,  but  when  thefe  came 
to  clofe  with  the  Greeks,  they  fucceeded  no  better  than 
the  Medes  and  Cidians,  being  obliged  to  retire  with 
great  daughter.  The  next  day  the  Perfians,  rede&ing 
on  the  fmall  number  of  their  enemies,  and  fuppofing  fo 
many  of  them  to  be  wounded  that  they  could  not  pof- 
fibly  maintain  a  fecond  fight,  refolved  to  make  another 
attempt  \  but  could  not  by  any  efforts  make  the  Greeks 
give  way  :  on  the  contrary,  they  were  themfelves  put 
to  a  fhameful  flight.  The  valour  of  the  Greeks  exert¬ 
ed  itfelf  on  this  occafion  in  a  manner  fo  extraordinary, 
that  Xerxes  is  faid  to  have  three  times  leaped  from  his 
throne,  apprehending  the  entire  dellrudion  of  his  army. 

Xerxes  having  lod  all  hopes  of  forcing  his  way 
through  troops  that  were  determined  to  conquer  or  die, 
was  extremely  perplexed  and  doubtful  what  meafures  he 
fhould  take  in  this  podure  of  affairs  \  when  one  Epialtes, 
in  expectation  of  a  great  reward,  came  to  him,  and  dif-  ^ 
covered  a  fecret  paffage  to  the  top  of  the  hill  which  They  are 
overlooked  and  commanded  the  Spartan  forces.  The*kowna 
king  immediately  ordered  Hydarnes  thither  with  his  fe-'*’*? .  PJer 
left  body  of  10,000  Perfians  j  who  marching  all  night, 
arrived  at  break  of  day,  and  poffeffed  themfelves  of  that  the  Greeks, 
advantageous  pod.  The  Phocreans,  who  defended  this 
pad,  being  overpowered  by  the  enemy’s  numbers,  re¬ 
tired  with  precipitation  to  the  very  top  of  the  mountain, 
prepared  to  die  gallantly.  But  Hydarnes  negleding  to 
purfue  them,  marched  down  the  mountain  with  all  pof- 
fihle  expedition,  in  order  to  attack  thofe  who  defended 
the  draits  in  the  rear.  Leonidas  being  now  apprifed 
that  it  was  impoffible  to  bear  up  againlt  the  enemy, 
obliged  the  red  of  his  allies  to  retire  :  but  he  daid  him¬ 
felf,  with  the  Thefpians,  Thebans,  and  300  Lacedemo¬ 
nians,  all  refolved  to  die  with  their  leader  }  who  being 
told  by  the  oracle,  that  either  Sparta  ihculd  be  deifroy- 
ed  or  the  king  lofe  his  life,  determined  without  the  lead 
hefitation  to  facrifice  himfelf  for  his  country.  The 
Thebans  indeed  remained  againd  their  inclination,  be¬ 
ing  detained  by  Leonidas  as  hodages  \  for  they  were  fu- 
fpehled  to  favour  the  Perfians.  The  Thefpians,  with 
their  leader  Demophilus,  could  not  by  any  means  be 
prevailed  upon  to  abandon  Leonidas  and  the  Spartans. 

The  augur  Megidias,  who  had  foretold  the  event  of 
this  enterprife,  being  preffed  by  Leonidas  to  retire,  feat 
home  his  only  fon  ;  but  remained  himfelf,  and  died  by 
Leonidas.  Thofe  who  daid  did  not  feed  themfelves  with 
any  hopes  of  conquering  or  efcaping,  but  looked  upon 
Thermopylae  as  their  graves  ;  and  when  Leonidas,  ex¬ 
horting  them  to  take  fome  nouridiment,  faid,  that  they 

fhould 


SPA  [  549  3  SPA 


Sparta,  ffiould  all  fup  together  with  Pluto,  with  one  accord  they 

-  fet  up  a  Ihout  of  joy,  as  if  they  had  been  invited  to  a 

banquet. 

Xerxes,  after  pouring  out  a  libation  at  the  riling  of 

5  the  fun,  began  to  move  with  the  whole  body  of  his  ar- 

kfl?cd\aS th  aS  keen  advifed  by  Epialtes.  Upon  their 

all  his 'men.  approach,  Leonidas  advanced  to  the  broadell  part  of 

the  paffagc,  and  fell  upon  the  enemy  with  fuch  undaunt¬ 
ed  couiage  and  refolntion,  that  the  Perfian  officers  were 
obliged  to  (land  behind  the  divifions  they  commanded, 
in  order  to  prevent  the  flight  of  their  men.  Great  num¬ 
bers  of  the  enemy  falling  into  the  fea,  were  drowned  ; 
others  were  trampled  under  foot  by  their  own  men,  and 
a  great  many  killed  by  the  Greeks  j  who  knowing  they 
could  not  avoid  death  upon  the  arrival  of  thofe  who 
were  advancing  to  fall  upon  their  rear,  exerted  their 
utmofl  efforts.  In  this  a&ion  fell  the  brave  Leonidas  ; 
which  Abrocomes  and  Hyperanthes,  two  of  the  bro¬ 
thers  of  Xerxes,  obferving,  advanced  with  great  refolu- 
tion  to  feize  his  body,  and  carry  it  in  triumph  to  Xerxes. 
Eut  the  Lacedemonians,  more  eager  to  defend  it  than 
their  own  lives,  repulfed  the  enemy  four  times,  killed 
both  the  brothers  of  Xerxes,  with  many  other  command¬ 
ers  of  difiiruElion,  and  refeued  the  body  of  their  beloved 
general  out  of  the  enemy’s  hands.  But  in  the  mean 
time,  the  army  that  was  led  by  the  treacherous  Epialtes, 
advancing  to  attack  their  rear,  they  retired  to  the  nar¬ 
rowed;  place  of  the  paffage,  and  drawing  all  together 
except  the  Thebans,  polled  themfelves  on  a  riling  ground- 
in  this  place  they  made  head  againll  the  Perfians,  who 
poured  in  upon  them  on  all  fides,  till  at  length,  not 
vanquished,  but  oppreffed  and  overwhelmed  by  numbers, 
they  all  fell,  except  one  who  efcaped  to  Sparta,  where 
he  was  treated  as  a  coward  and  traitor  to  his  country 
but  afterwards  made  a  glorious  reparation  in  the  battle 
of  PlaUea,  where  he  diltinguilhed  himfelf  in  an  extraor¬ 
dinary  manner.  Some  time  after,  a  magnificent  monu¬ 
ment  was  ere£led  at  Thermopylse,  in  honour  of  thofe 
brave  defenders  of  Greece,  with  two  inferiptions ;  the 
one  general,  and  relating  to  all  thofe  who  died  on  this 
occalion,  importing,  that  the  Greeks  of  Peloponnefus, 
to  the  number  only  of  4000,  made  head  againll  the  Per- 
fian  army,  confiding  of  3,000,000.  The  other  related 
to  the  Spartans  in  particular,  and  was  compofed  by  the 
poet  Simonides,  to  this  purport  :  “  Go,  paiTer.ger,  and 
acquaint  the  Spartans  that  we  died  here  in  obedience  to 
their  jull  commands.”  At  thofe  tombs  a  funeral  oration 
was  yearly  pronounced  in  honour  of  the  dead  heroes,  and 
public  games  performed  with  great  folemnity,  wherein 
none  but  the  Lacedemonians  and  Tbefpians  had  any 
lhare,  to  diovv  that  they  alone  were  concerned  in  the 
glorious  defence  of  Thermopylae. 

6  At  the  end  of  the  77th  Olympiad,  a  mofl  dreadful 
Earthquake  eartMu^e  happened  at  Sparta,  in  which,  according  to 
in  Sparta.  Diodorus,  2o,coo  perfons  loll  their  lives  ;  and  Plutarch 

tells  us,  that  only  five  houfes  were  left  Handing  in  the 
whole  city.  On  this  occafion  the  Helotes  or  (laves, 
whom  the  Spartans  had  all  along  treated  with  the  ut- 
rnofi  cruelty,  attempted  to  revenge  themfelves,  by  ta¬ 
king  up  arms,  and  marching  dire6lly  to  the  ruins  of  the 
city,  in  hopes  of  cutting  off  at  once  thofe  who  had  efca¬ 
ped  from  the  earthquake.  But  in  this  they  were  pre¬ 
vented  by  the  prudence  of  the  Spartan  king  Archidn- 
mus  *  for  he,  obferving  that  the  citizens  were  more  de- 
ilrous  of  preferring  their  effedls  than  taking  care  of 


their  own  lives,  caufed  an  alarm  to  be  founded,  as  if  he  Sparta, 
had  known  that  an  enemy  was  at  hand.  On  this  the  v 
citizens  armed  themfelves  in  hafle  with  fuch  weapons 
as  they  could  come  at  )  and  having  marched  a  little 
way  from  the  city,  met  the  Helotes,  whom  they  foon 
compelled  to  retire.  The  latter,  howrever,  knowing  7 
that  they  had  now  no  mercy  to  expert  from  thofe  who^^wkh 
had  alreaty  treated  them  with  fuch  cruelty,  refolvcd  tote^ 
defend  themfelves  to  the  lad.  Having  therefore  feized 
a  fea-port  tow7n  in  Meffenia,  they  from  thence  made 
fuch  incurfions  into  the  Spartan  territories,  that  they 
compelled  thofe  imperious  mailers  to  alk  affiffhnee  from 
the  Athenians.  This  was  immediately  granted  ;  but 
when  the  Spartans  faw  that  the  Ikill  of  the  Athenian 
in  befieging  towns  was  much  greater  than  their  own, 
they  became  jealous,  and  difmiffei  their  allies,  telling 
them,  that  they  had  now  no  farther  occalion  for  their 
fervices.  On  this  the  Athenians  left  them  in  difgult  } 
and  as  the  Helotes  and  Meffenians  did  not  choofe  to 
come  to  an  engagement  with  a  Spartan  army  in  the 
field,  but  took  Ihelter  in  their  fortified  places,  the  war 
was  protracted  for  ten  years  and  upwards.  At  lall  the 
Helotes  were  reduced  to  their  former  mifery  *,  and  the 
Meffenians  were  obliged  to  leave  Peloponnefus,  on  pain 
of  being  made  Haves  alfo.  Thefe  poor  people  were 
then  received  by  the  Athenians,  who  granted  them* 
NaupaCius  for  their  refidence,  and  afterwards  brought 
them  back  to  a  part  of  their  own  country,  from  whence 
in  the  courfe  of  the  Peloponnefian  war  they  had  driven 
the  Spartans.  s 

In  the  year  431  B.  C.  the  Peloponnefian  war  com- with  the 
menced  ;  of  whic  h  a  full  account  has  been  given  under  Athenians 
the  article  Attica,  X0  116 — 165.  It  ended  moll  un-and  Per“ 
fortunately  for  the  Athenians  *,  their  city  being  taken fians* 
and  difmantled,  as  related  in  the  article  above  mention¬ 
ed.  Thus  were  the  Spartans  railed  to  the  highefi  pitch 
of  glory  $  and,  in  the  reign  of  Agefilaus,  they  feemed 
to  be  on  the  point  of  fubverting  the  Perfian  empire,  as 
related  under  the  article  Persia,  N°  34.  But  here 
their  good  fortune  and  their  views  of  empire  were  fud- 
denly  checked.  Agefilaus  had  carried  on  the  war  in 
Afia  with  the  greatelt  fuccefs  *,  and  as  he  would  heark¬ 
en  to  no  terms  of  accommodation,  a  Perfian  governor 
named  Tithraujlcs ,  having  firll  attempted  in  vain  to 
bribe  the  king,  difpatched  Timocrates  the  Rhodian  with 
50  talents  into  Greece,  in  order  to  try  whether  he  could 
there  meet  with  any  perfons  lefs  incorruptible  than  the 
Spartan  monarch.  This  agent  found  many  who  inclined 
to  accept  his  offers  *,  particularly  in  Thebes,  Corinth, 
and  Argos.  By  dillributing  the  money  in  a  proper 
manner,  he  inflamed  the  inhabitants  of  thefe  three  cities  9 
againll  the  Spartans  ;  and  of  all  others  the  Thebans  A  general 
came  into  his  terms  with  the  greatell  readinefs.  They cornoina:  , 
faw  that  their  antagoniHs  would  not  of  their  own  ac-g^rta^ainl 
cord  break  with  any  of  the  Hates  of  Greece,  and  did"1 
not  choofe  to  begin  the  war  themfelves,  becaufe  the 
chiefs  of  the  Perfian  fa&ion  were  unwilling  to  be  ac¬ 
countable  for  the  event.  For  this  reafon  they  perfua- 
ded  the  Locrians  to  invade  a  fmall  dillri6l  which  lay  in 
difpute  betwixt  the  Fhocians  and  themfelves.  On  this 
the  Fhocians  invaded  Locris  •,  the  Locrians  applied  to 
the  Thebans,  and  the  Phocians  to  the  Spartans.  The 
latter  were  glad  of  an  opportunity  of  breaking  with  the 
Thebans j  but  met  with  a  much  warmer  reception  than 
they  exptdled.  Their  old  general  Lyfander,.  who  had 

reduced' 
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reduced  Alliens,  was  defeated  and  killed,  with  the  lofs 
of  1000  men  :  on  which  difafter  Agefilaus  wras  recalled, 
and  obliged  to  relinquifn  all  hopes  of  conquering  the 
Perfians.  His  return  changed  the  fortune  of  the  war 
fo  much,  that  all  the  Bates  began  to  grow  weary  of  a 
con  tell  from  which  nobody  derived  any  advantage  ex¬ 
cept  the  king  of  Perlia.  In  a  Ihort  time  a  treaty  was 
das.  concluded,  known  in  hiftory  by  the  name  of  the  peace 
of  Antalcidas ,  The  terms  of  this  treaty  were  highly 
*  See  Per-  difadvantageous  and  difhonourable  to  the  Greeks  *  3  for 
fa,  n°3 7.  evCn  the  Spartans,  though  fuccefsful  in  Greece,  had 
loft  a  great  battle  at  fea  with  the  Perfian  fleet  under 
Conon  the  Athenian,  which  entirely  broke  their  power 
in  Afia, 

Ey  the  peace  of  Antalcidas,  the  government  of  Boe- 
otia  was  taken  from  the  Thebans,  which  they  had  for 
a  long  time  enjoyed  3  and  by  this  they  were  fo  much 
provoked,  that  at  firft  they  abfolutely  refufed  to  accede 
to  the  treaty  ;  but  as  Agefilaus  made  great  preparations 
to  invade  them,  they  thought  proper  at  lafl  to  comply. 
However,  it  was  not  long  before  a  new  war  commenced, 
oed.maieU"  threatened  the  total  fubverfion  of  the  Spartan 

Bate.  As,  by  the  peace  of  Antalcidas,  the  king  of 
Perfia  had  in  a  manner  guaranteed  the  fo  ve  reign  ty  of 
Greece  to  Sparta,  this  republic  very  foon  began  to  ex- 
ercife  its  power  to  the  utmoft  extent.  The  Mantineans 
were  the  firft  who  felt  the  weight  of  their  refentment, 
although  they  had  been  their  allies  and  confederates 
In  order  to  have  a  pretence  for  making  war  againft 
them,  they  commanded  them  to  quit  their  city,  and  to 
retire  into  five  old  villages  which,  they  faid,  had  ferved 
their  forefathers,  and  where  they  would  live  in  peace 
themfelves,  and  give  no  umbrage  to  their  neighbours. 
This  being  refufed,  an  army  was  fent  againft  them  to 
befiege  their  city.  The  fiege  was  continued  through 
the  fummer  with  very  little  fuccefs  on  the  part  of  the 
Spartans  ;  but  having  during  the  winter  feafon  dammed 
up  the  river  on  which  the  city  flood,  the  water  rofe  to 
fuch  a  height,  as  either  to  overflow  or  throw  down 
the  houfes  3  which  compelled  the  Mantinear.s  to  fubmit 
to  the  terms  preferibed  to  them,  and  to  retire  into  the 
old  villages.  The  Spartan  vengeance  fell  next  on  the 
Pnliafians  and  Olynthians,  whom  they  forced  to  come 
into  fuch  meafares  as  they  thought  proper.  After  this 
they  fell  on  the  Thebans,  and,  by  attempting  to  feize 
on  the  Pirseum,  drew  the  Athenians  alfo  into  the  quar¬ 
rel.  But  here  their  career  was  flopped  :  the  Thebans 
had  been  taught  the  art  of  war  by  Chabrias  the  Athe¬ 
nian  ;  fo  that  even  Agefilaus  himfelf  took  the  command 
12  of  the  Spartan  army  in  vain.  At  fea  they  were  de- 
The  power  feated  by  Timotheus  the  fon  of  Conon  3  and  by  land 
o  parta  the  battle  of  Leuftra  put  an  end  to  the  fuperiority 
which  S.nrta  had  held  over  Greece  for  near  500  years. 

Sjg  Lf.uctra. 

After  this  dreadful  defeat,  the  Spartans  had  occafion 
to  exert  all  their  courage  and  refolution.  The  women 
and  neareft  relations  of  thofe  who  were  killed  in  battle, 
inftead  of  {pending  their  time  in  lamentations,  fhook 
each  other  bv  the  hand,  while  the  relations  of  thofe 
who  had  efcaped  from  the  battle  bid  themfelves  among 
the  women  3  or  if  they  were  obliged  to  go  abroad,  they 
appeared  in  tattered  clothes,  with  their  arms  folded,  and 
their  eyes  fixed  on  the  ground.  It  was  a  law  among 
the  Snartans,  that  fuch  as  fled  from  battle  fhould  be  de¬ 
graded  from  their  honours,  (hould  be  conftrained  to  ap- 


ir 

Hoftilities 


.1 


SPA 


ent  f  ely 
broken. 


pear  in  garments  patched  with  divers  colours,  to  wear  Spaita. 

their  beards  half-fliaved,  and  to  iuffer  any  to  beat  them - 

who  pleafed,  without  refinance.  At  preftnt,  however, 
tins  law  was  dilpenfed  with  3  and  Agefilaus  by  his  pru« 
dent  conduci  kept  up  the  fpirits  of  the  people,  at  the 
fame  time  that  by  his  fkill  in  military  affairs  he  checked 
the  progress  of  the  enemy.  Yet,  during  the  lifetime  of 
Epaminondas  the  I  heban  general,  the  war  went  oil 
greatly  to  the  difad  vantage  of  the  Spartans  3  but  he  be¬ 
ing  killed  at  the  battle  of  Mantinea,  all  parties  became 
quickly  defirous  of  peace.  Agefilaus  did  not  long  far- 
vive  3  and  vvith  him,  we  may  fay,  periihed  the  glory  of 
Sparta.  Soon  after  this  all  the  Bates  of  Greece  fell 
under  the  power  of  Alexander  the  Great  3  and  the 
Spartans,  as  well  as  the  reft,  having  become  corrupt, 
and  loft  their  martial  fpirit,  became  a  prey  to  domeftic 
tyrants,  and  to  foreign  invaders.  They  maintained 
their  ground,  however,  with  great  refolution  againft  the 
celebrated  Pyrrhus  king  of  Epirus  3  whom  they  repul- 
fed  for  three  days  facccflnely,  though  not  without  af- 
fiftance  from  one  of  the  captains  of  Antigonus.  Soon 
after  this,  one  of  the  kings  of  Sparta  named  Agii,  per¬ 
ceiving  the  univerfal  degeneracy  that  had  taken  place, 
made  an  attempt  to  rellore  the  law7s  and  difeipline  of 
Lycurgus,  by  which  he  fuppofed  the  Bate  would  be  re- 
Bored  to  its  former  glory.  But  though  at  firB  he  met  Agis^rd 
with  fome  appearance  of  fuccefs,  he  w7as  in  a  Ihort  time  CJeomencs 
tried  and  condemned  by  the  ephori  as  a  traitor  to  his  attempt  i» 
country.  Cleomenes,  however,  who  afeended  the  throne  Vd*n  1°  re~ 
in  216  B.  C.  accomplifhed  the  reformation  which  Agis**°reit’ 
had  attempted  in  vain.  He  fuppreffed  the  ephori  3  can¬ 
celled  all  debts  3  divided  the  lands  equally,  as  they  had 
been  in  the  time  of  Lycurgus  3  and  put  an  end  to  the 
luxuiy  which  prevailed  among  the  citizens.  But  at  laB 
he  was  overborne  by  the  number  of  enemies  which  fur- 
rounded  him  3  and  being  defeated  in  battle  by  Anti¬ 
gonus,  he  fled  to  Egypt,  where  he  put  an  end  to  his 
own  life.  With  him  periftied  every  hope  of  retrieving 
the  affairs  of  Sparta  :  the  city  for  the  prefent  fell  into 
the  hands  of  Antigonus  3  after  which  a  fucceffion  of  ty¬ 
rants  took  place  3  till  at  laB  all  diflurbances  were  ended 
by  the  Romans,  who  reduced  Macedon  and  Greece 
to  provinces  of  their  empire,  as  has  been  related  under 
thefe  articles. 

It  remains  now  only  to  fay  fomething  concerning  the  Inftitmiou's 
chara&er,  manners,  and  cuBoms  of  the  Spartans,  which,  of  Laur¬ 
as  they  were  founded  on  the  laws  of  Lycurgus,  may  £us* 
beB  be  learned  frem  a  view7  of  thefe  laws. 

The  inftitutions  of  Lycurgus  were  divided  into  1  2  His  laws 
tables.  The  firft  comprehended  fuch  of  the  Spartan  concerning 
law  s  as  regarded  religion.  The  Batues  of  all  the  gods  reil2lon* 
and  goddeffes  were  reprefented  in  armour,  even  to  Ve¬ 
nus  herfelf  3  the  reafon  of  which  was,  that  the  people 
might  conceive  a  military  life  the  moB  noble  and  ho¬ 
nourable,  and  not  attribute,  as  other  nations  did,  Both 
and  luxury  to  the  gods.  As  to  facrifices,  they  confiB- 
ed  of  things  of  very  fmall  value  3  for  which  Lycurgus 
himfelf  gave  this  reafon,  That  w7ant  might  never  hinder 
them  from  woi  (hipping  the  gods.  They  were  forbidden 
to  make  long  or  rafh  prayers  to  the  heavenly  powers, 
and  were  injoined  to  afk  no  more  than  that  they  might 
live  honeBly  and  difeharge  their  duty.  Graves  were 
permitted  to  be  made  within  the  bounds  of  the  city, 
contrary  to  the  cuftom  of  moB  of  the  Greek  nations  3 
nay,  they  buried  clofe  by  their  temples,  that  all  degrees 
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Spsrta.  of  people  might  be  made  familiar  with  death,  and  not 
conceive  it  fach  a  dreadful  thing  as  it  was  generally 
eifeemed  elfev/here  :  on  the  fame  account,  the  touching 
dead  bodies,  or  aflifling  at  funerals,  made  none  unclean, 
but  were  held  to  be  as  innocent  and  honourable  duties 
as  any  other.  There  was  nothing  thrown  into  the 
grave  with  the  dead  body  j  magnificent  fepulchres  were 
forbidden  }  neither  was  there  fo  much  as  an  infcription, 
however  plain  or  modeft,  permitted.  Tears,  fighs,  out¬ 
cries,  were  not  allowed  in  public,  becaufe  they  were 
thought  dishonourable  in  Spartans,  whom  their  lawgiver 
would  have  to  bear  all  things  with  equanimity.  Mourn¬ 
ing  was  limited  to  1 1  days  3  on  the  12th  the  mourner 
facrihced  to  Ceres,  and  threw  aflde  his  weeds.  In  fa¬ 
vour  of  fuch  as  were  (lain  in  the  wars,  however,  and  of 
women  who  devoted  themfclves  to  a  religious  life,  there 
was  an  exception  allowed  as  to  the  rules  before  mention¬ 
ed  ;  for  fuch  had  a  fhort  and  decent  infcription  on  their 
tombs.  When  a  number  of  Spartans  fell  in  ba’tle,  at 
a  di (lance  from  their  country,  many  of  them  were  bu¬ 
ried  together  under  one  common  tomb.*,  but  if  they  fell 
on  the  frontiers  of  their  own  Hate,  then  their  bodies 
were  carefully  carried  back  to  Sparta,  and  interred  in 
their  family  fepulchrc-s. 

Concerning  lycurgus  divided  all  the  country  of  Laconia  in- 

the  division  t°  3-3.000  equal  fhares  :  the  city  of  Sparta  he  divided 
oi  land.  into  9000,  as  fame  fay  ;  into  6000,  as  others  fay  •,  and 
as  a  third  party  will  have  it,  into  4500.  The  intent  of 
the  legiil  ator  was,  that  property  fliould  be  equally  di¬ 
vided  among  his  citizens,  fo  that*none  might  be  power¬ 
ful  enough  to  opprefs  his  fellows,  or  any  be  in  fach  ne- 
ceflity,  as  to  be  therefrom  in  danger  of  corruption. 
With  the  fame  view  he  forbade  the  buying  or  felling 
thefe  pofieiTions.  It  a  ftranger  acquired  a  right  to  any 
of  thefe  (hares,  he  might  quietly  enjoy  it,  provided  he 
fubmittei  to  the  laws  of  the  republic.  The  city  of 
Sparta  was  unwalled  3  Lycurgus  trading  it  rather  to 
the  virtue  of  its  citizens  than  to  the  art  of  mafons.  As 
to  the  houfes,  they  were  very  plain  3  for  their  ceilings 
could  only  be  wrought  by  the  axe,  and  their  gates  and 
doors  only  by  Use  faw  ;  and  their  utenfils  were  to  be 
of  a  like  ftamp,  that  luxury  might  have  no  inilruments 
among  them. 

III.  The  citizens  were  to  be  neither  more  nor  lefs 
than  the  number  of  city  lots  3  and  if  at  any  time  thefe 
happened  to  be  more,  -they  were  to  be  led  out  in  co¬ 
lonies.  As  to  children,  their  laws  were  equally  harfh 
and  unrcafonable ;  for  a  hither  was  directed  to  carry  his 
new-born  infant  to  a  certain  place,  where  the  graved 
men  of  his  tribe  looked  upon  the  infant  ;  and  if  they 
perceived  its  limbs  flraight,  and  thought  it  had  a  whole- 
fome  look,  they  then  returned  it  to  its  parents  to  be 
educated  3  otherwijp  it  was  thrown  into  a  deep  ca¬ 
vern  at  the  foot  of  the  mountain  Taygetus.  This  law 
feems  to  have  had  one  very  good  effect,  viz.  making 
women  very  careful,  when  they  were  with  child,  of  ei¬ 
ther  eating,  drinking,  or  exercihng,  to  excefs  :  it  made 
them  alfo  excellent  nurfes  3  for  which  they  were  in 
mighty  requeff  throughout  Greece.  Strangers  were 
not  allowed  to  refide  long  in  the  citv,  that  they  might 
not  corrupt  the  Spartans  by  teaching  them  new  cuf- 
toms.  Citizens  were  alfo  forbidden  to  travel,  for  the 
fame  reafon,  unkfs  the  good  of  the  date  required  it. 
Such  as  were  not  bred  up  in  their  youth  according  to 
the  law,  were  not  allowed  the  liberty  of  the  city,  be- 
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caufe  they  held  it  unrcafonable,  that  one  who  had  not  Sparta. 
fuhmitted  to  the  laws  in  his  youth  Ihculd  receive  the  be- 1 
nefit  of  them  when  a  man.  They  never  preferred  any 
dranger  to  a  public  office  3  but  if  at  any  time  they  had 
cccafion  for  a  perfon  not  born  a  Spartan,  they  fird  made 
him  a  citizen,  and  then  preferred  him.  j8 

IV.  Celibacy  in  men  was  infamous,  and  punifhed  in  of  celibacy 
a  moil  extraordinary  manner  3  for  the  old  bachelor  was  and  mar- 
condrained  to  walk  naked,  in  the  depth  of  winter,  r>age. 
through  the  marketplace:  while  he  did  this,  he  was 
obliged  to  fing  a  fong  in  difparagement  of  himfelf  3  and 
he  had  none  of  the  honours  paid  him  which  otherwife 
belonged  to  old  age,  it  being  held  unrcafonable,  that 
the  youth  fliould  venerate  him  who  was  refolved  to 
leave  none  of  his  progeny  behind  him,  to  revere  them 
W'hen  they  grew  old  in  their  turn.  The  time  of  mar¬ 
riage  wTas  alfo  fixed  3  and  if  a  man  did  not  marry  when 
he  was  of  full  age,  he  was  liable  io  an  action  3  as  were 
fuch  alfo  as  married’ above  cr  below  themfelves.  Such 
as  had  three  children  had  great  immunities  3  fuch  as  had 
four  were  free  from  all  taxes  whatfoever.  Virgins  were 
married  without  portions  3  becaufe  neither  wTant  fhculd 
hinder  a  man,  nor  riches  induce  him,  to  marry  contrary 
to  his  inclinations.  When  a  marriage  was  agreed  on, 
the  hufband  committed  a  kind  of  rape  upon  his  bride. 

Hufbands  went  for  a  long  time,  fecretly  and  by  ftealth, 
to  the  beds  of  their  wives,  that  their  love  might  not 
be  quickly  and  eafily  extinguifhed.  Hufbands  were 
allowed  to  lend  their  wives  3  but  the  kings  were 
forbidden  to  take  this  liberty.  Some  other  laws  of  the 
like  nature  there  were,  which  as  they  were  evidently 
againit  modefty,  fo  they  were  far  from  producing  the 
end  for  which  Lycurgus  deflgned  them  ;  fince,  though 
the  men  of  Sparta  were  generally  remarkable  for  their 
virtue,  the  Spartan  women  were  as  generally  decried  for 
their  bo lcln t fs  and  contempt  of  decency. 

V.  It  was  the  care  of  Lycurgus,  that,  from  their  Ec,ncIa^on 
very  birdi,  the  Lacedemonians  fliould  be  inured  toop°tliejr 
conquer  their  appetites:  for  this  reafon  he  dire  <51-  child  rear¬ 
ed,  that  nurfes  fliould  accuflcm  their  children  to 
fpare  meals,  and  now  and  then  to  failing 3  that  they^ 
fliould  carry  them,  when  12  or  13  years  old,  to  thofe 
who  fliould  examine  their  education,  and  who  fliould 
carefully  obferve  whether  they  were  able  to  be  in  the 
dark  alone,  and  whether  they  had  got  over  all  other 
follies  and  weakneffes  incident  to  children.  He  direfl- 
ed,  that  children  of  all  ranks  fliould  be  brought  up  in 
the  fame  way  3  and  that  none  fliould  be  more  favoured 
in  food  than  another,  that  they  might  not,  even  in  their 
infancy,  perceive  any  difference  between  poverty  and 
riches,  but  confider  each  other  as  equals,  and  even  as 
brethren,  to  whom  the  fame  portions  were  afligned, 
and  who,  through  the  courfe  of  their  lives,  were  to  fare 
alike  :  the  youths  alone  were  allowed  to  eat  fiefh  :  older 
men  ate  their  black  broth  and  pulfe  3  the  lads  flept  to¬ 
gether  in  chambers,  and  after  a  manner  fomewhat  re- 
fcmbling  that  flill  in  ufe  in  Turkey  for  the  Janizaries  : 
their  beds,  in  the  fummer,  were  very  hard,  being  com¬ 
posed  of  the  reeds  plucked  by  the  hand  from  the  banks 
of  the  Eurotas :  in  winter  their  beds  were  fofter,  but 
by  no  means  downy,  or  fit  to  indulge  immoderate  fleep. 

They  ate  altogether  in  public  3  and  in  cafe  any  abflain- 
ed  from  coming  to  the  tables,  they  were  fined.  It  was 
likewife  finely  forbidden  for  any  to  eat  or  drink  at  . 
home  before  they  came  to  the  common  meal  3  even  then  > 
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t  eac*1  had  his  proper  portion,  that  every  thing  might  be 
done  there  with  gravity  and  decency.  The  black  broth 
was  the  great  rarity  of  the  Spartans,  which  was  com* 
pofed  of  fait,  vinegar,  blood,  &c.  fo  that,  in  our  times, 
it  would  be  eReemed  a  very  unfavoury  foup.  If  they 
were  moderate  in  their  eating,  they  were  fo  in  their 
drinking  alfo  3  thirfl  was  the  foie  ineafure  thereof  3  and 
never  any  Lacedemonian  thought  of  drinking  for  plea- 
fure  :  as  for  drunkennefs,  it  was  both  infamous  and  fe- 
verely  punifhed  3  and,  that  young  men  might  perceive 
the  reafon,  haves  were  compelled  to  drink  to  excefs,  that 
the  beafllinefs  of  the  vice  might  appear.  When  they 
retired  from  the  public  meal,  they  were  not  allowed  any 
torches  or  lights,  becaufe  it  was  expeded,  that  men 
who  were  perfe&ly  fober  lhould  be  able  to  find  their 
way  in  the  dark  :  and,  befides,  it  gave  them  a  facility 
of  marching  without  light 3  a  thing  wonderfully  ufeful 
to  them  in  time  of  war. 

VI.  As  the  poor  ate  as  well  as  the  rich,  fo  the  rich 
could  wear  nothing  better  than  the  poor  :  they  neither 
changed  their  faftiion  nor  the  materials  of  their  gar¬ 
ments  3  they  were  made  for  warmth  and  ftrength,  not 
for  gallantry  and  (how  ;  and  to  this  cuflom  even  their 
kings  conformed,  who  wore  nothing  gaudy  in  light  of 
their  dignity,  but  were  contented  that  their  virtue 
Ihould  diftinguifh  them  rather  than  their  clothes.  The 
youths  wore  a  tunic  till  they  were  twelve  years  old  3  af¬ 
terwards  they  had  a  cloak  given  them,  which  was  to 
ferve  them  a  year  :  and  their  clothing  was,  in  general, 
fo  thin,  that  a  Lacedemonian  veft  became  proverbial. 
Boys  were  always  ufed  to  go  without  fhoes  3  but  when 
they  grew  up,  they  were  indulged  with  them,  if  the  man¬ 
ner  of  life  they  led  required  it  3  but  they  were  always 
inured  to  run  without  them,  as  alfo  to  climb  up  and 
flip  down  Reep  places  with  bare  feet  :  nay,  the  very 
fhoe  they  ufed  was  of  a  particular  form,  plain  and 
ilrong.  Boys  were  not  permitted  to  wear  their  hair  ; 
but  when  they  arrived  at  the  age.  of  twenty,  they  fuf- 
fered  their  hair  and  beard  to  grow.  Baths  and  anoint¬ 
ing  were  not  much  in  ufe  among  the  Lacedemonians  3 
the  river  Eurotas  fupplied  the  former,  and  exercife  the 
latter.  In  the  field,  however,  their  fumptuary  laws  did 
not  take  place  fo  flri&ly  as  in  the  city  3  for  when  they 
went  to  war,  they  wore  purple  habits  3  they  put  on 
crowns  when  they  were  about  to  engage  the  enemy  3 
they  had  alfo  rings,  but  they  were  of  iion  3  which  me¬ 
tal  was  moil  eReemed  by  this  nation.  Young  women 
wore  their  veils  or  jerkins  only  to  their  knees,  or,  as 
fome  think,  not  quite  fo  low  3  a  cuflom  which  both 
Greek  and  Roman  authors  cenfure  as  indecent.  Gold, 
precious  Rones,  and  other  coRly  ornaments,  were  per¬ 
mitted  only  to  common  women  3  which  permifiion  was 
the  ftrongeft  prohibition  to  women  of  virtue,  or  who  af- 
fe£Ied  to  be  thought  virtuous.  Virgins  went  abroad 
without  veils,  with  which  married  women,  on  the  con¬ 
trary  were  always  covered.  In  certain  public  exercifes, 
in  which  girls  were  admitted  as  well  as  boys,  they  were 
both  obliged  to  perform  naked.  Plutarch  apologifes 
for  this  cuflom,  urging,  that  there  could  be  no  danger 
from  nakednefs  to  the  morals  of  youth  whofe  minds 
were  fortified  and  habituated  to  virtue.  One  of  Ly- 
c:urgus\s  principal  views  in  his  inftitutions,  was  to  era¬ 
dicate  the  very  feeds  of  civil  diffenfion  in  his  republic. 
Hence  proceeded  the  equal  divifion  of  eftates  injoined 
by  him  3  hence  the  contempt  of  wealth,  and  the  negledt 
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of  other  diRin&ions,  as  particularly  birth,  he  ccnfider-  Sparta, 
ing  the  people  of  his  whole  Rate  as  one  great  family  3 
di  it  in  61  ions  which,  in  other  commonwealths,  frequently 
produce  tumults  and  confufions  that  fhake  their  very 
foundation.  21 

VII.  Though  the  Spartans  were  always  free,  yet  it  Obedience 
was  with  this  reftridion,  that  they  were  fubfervient  to t0  h** 
their  own  laws,  which  bound  them  as  Rridly  in  the  city  pcnors* 

as  foldiers,  in  other  Rates,  were  bound  by  the  rules  of 
war  in  the  camp.  In  the  firR  place,  Rri6t  obedience  to 
their  fuperiors  was  the  great  thing  required  in  Sparta. 

This  they  looked  upon  as  the  very  bafis  of  government  3 
without  which  neither  laws  nor  magiftrates  availed  much. 

Old  age  was  an  indubitable  title  to  honour  in  Sparta  : 
to  the  old  men  the  youth  rofe  up  whenever  they  came 
into  any  public  place  3  they  gave  way  to  them  when 
they  met  them  in  the  Rreets,  and  were  filent  whenever 
their  elders  fpeke.  As  all  children  were  looked  upon 
as  the  children  of  the  Rate,  fo  all  the  old  men  had  the 
authority  of  parents  :  they  reprehended  whatever  they 
faw  amifs,  not  only  in  their  own,  but  in  other  people’s 
children :  and  by  this  method  Lycurgus  provided,  that 
as  youth  are  everywhere  apt  to  offend,  they  might  be 
nowhere  without  a  monitor.  The  laws  went  Rill  fur¬ 
ther  :  if  an  old  man  was  prefent  where  a  young  one 
committed  a  fault,  and  did  not  reprove  him,  he  was 
punifhed  equally  with  the  delinquent.  AmongR  the 
youths  there  was  one  of  their  own  body,  or  at  molt 
two  years  older  than  the  reR,  who  was  flyled  ireti ;  he 
had  authority  to  queRion  all  their  adions,  to  look 
Rridly  to  their  behaviour,  and  to  punifh  them  if  they 
did  amifs  3  neither  were  their  puniRiments  light,  but, 
on  the  contrary,  very  fevere  3  whereby  the  youth  were 
made  hardy,  and  accuftomed  to  bear  Rripes  and  rough 
ufage.  Silence  was  a  thing  highly  commended  at  Spar¬ 
ta,  where  modeRy  was  held  to  be  a  moR  becoming  vir¬ 
tue  in  young  people  3  nor  was  it  reRrained  only  to  their 
words  and  adions,  but  to  their  very  looks  and  geftures  3 
Lycurgus  having  particularly  direded,  that  they  (hould 
look  forward,  or  on  the  ground,  and  that  they  Riould 
always  keep  their  hands  within  their  robes.  A  ftupid 
inconfiderate  perfon,  one  who  would  not  liRen  to  in- 
Rrudion,  but  was  carelefs  of  whatever  the  world  might  ' 
fay  of  him,  the  Lacedemonians  treated  as  a  fcand^l  to 
human  nature  3  with  fuch  a  one  they  would  not  con- 
verfe,  but  threw  him  off  as  a  rotten-branch  and  worth- 
lefs  member  of  fociety. 

VIII.  The  plainnefs  of  their  manners,  and  their  be-  JLearnln" 
ing  lo  very  much  addided  to  war,  made  the  Lacede¬ 
monians  lefs  fond  of  the  fciences  than  the  reft  of  the 
Greeks.  A  foldier  was  the  only  reputable  profeflion 

in  Sparta  3  a  mechanic  or  hufbandman  was  thought  a 
low  fellow.  The  reafon  of  this  was,  that  they  imagi¬ 
ned  profeRions  which  required  much  labour,  fome  con- 
Rant  poRure,  being  continually  in  the  houfe,  or  always 
about  a  fire,  weakened  the  body  and  depreffed  the 
mind  :  whereas  a  man  brought  up  hardily,  was  equally 
Rt  to  attend  the  fervice  of  the  republic  in  time  of 
peace,  and  to  fight  its  battles  when  engaged  in  war. 

Such  occupations  as  were  neceffary  to  be  followed  for 
the  benefit  of  the  whole,  as  hufbandry,  agriculture, 
and  the  like,  were  left  to  their  Raves  the  Helotes  ;  but 
for  curious  arts,  and  fuch  as  ferved  only  to  luxury,  they 
would  not  fo  much  as  fuffer  them  to  be  introduced  in 
their  city  3  in  confequence  of  which,  rhetoricians,  au- 

gurs, 


„  *3 
Exercifes. 


SPA  [  5. 

gurs,  bankers,  and  dealers  in  money,  were  (hut  out. 
The  Spartans  admitted  not  any  of  the  theatrical  diver- 
fions  among  them  \  they  would  not  bear  the  reprefen- 
tation  of  evil  even  to  produce  good  ;  but  other  kinds 
of  poetry  were  admitted,  provided  the  magiftrates  had 
the  perufal  of  pieces  before  they  were  handed  to  the 
public. 

Above  all  things,  they  affe&ed  brevity  of  fpeecli, 
and  accuftomed  their  children,  from  their  very  infancy, 
never  to  exprefs  themfelves  in  more  words  than  were 
llriClly  neceffary  \  whence  a  concife  and  fententious  ora¬ 
tory  is  to  this  day  i'ty led  Laconic.  In  writing  they  ufed 
the  fame  concifenefs^  of  which  we  have  a  fignal  inftance 
in  a  letter  of  Archidamus  to  the  Elearis,  when  he  un- 
derftood  that  they  had  fome  thoughts  of  aflitling  the 
Arcadians.  It  ran  thus  :  “  Archidamus  to  the  Eleans : 
It  is  good  to  be  quiet.”  And  therefore  Epaminondas 
thought  that  he  had  reafon  to  glory  in  having  forced 
the  Spartans  to  abandon  their  monofyllables,  and  to 
lengthen  their  difeourfes. 

The  greateft  part  of  .their  education  confided  in  gi¬ 
ving  their  youth  light  ideas  of  men  and  things  :  the 
iren  or  mailer  propofed  quellions,  and  either  commend¬ 
ed  the  anfwers  that  were  made  him,  or  reproved  fuch 
as  an fwe red  weakly.  In  thefe  quellions,  all  matters, 
either  of  a  trivial  or  abftrufe  nature,  were  equally  avoid¬ 
ed  ;  and  they  were  confined  to  fuch  points  as  were  of 
the  higheft  importance  in  civil  life  ;  fuch  as,  Who  was 
the  bell  man  in  the  city  ?  wherein  lay  the  merit  of 
fuch  an  aClion  ?  and,  Whether  this  or  that  hero’s  fame 
was  well-founded  ?  Harmlefs  raillery  was  greatly  en¬ 
couraged  5  and  this,  joined  to  their  Ihort  manner  of 
{peaking,  rendered  laconip  replies  univerfally  admired. 

Mafic  was  much  encouraged  ;  but  in  this,  as  in  other 
things,  they  adhered  to  that  which  had  been  in  favour 
with  their  anceflors  \  nay,  they  were  fo  ftriCl  therein, 
that  they  would  not  permit  their  Haves  to  learn  either 
the  tune  or  the  words  of  their  moll  admired  odes  ;  or, 
which  is  all  one,  they  would  not  permit  them  to  ling 
them  if  they  had  learned  them.  Though  the  youth  of 
the  male  fex  were  much  cherilhed  and  beloved,  as  thofe 
that  were  to  build  up  and  continue  the  future  glory  of 
the  Hate,  yet  in  Sparta  it  was  a  virtuous  and  modell  af- 
feClion,  untinged  with  that  fenluality  which  was  fo 
fcandalous  at  Athens.  The  good  effeCls  of  this  part  of 
Lycurgus’s  inllitutions  were  feeri  in  the  union  that 
reigned  among  his  citizens',  and  which  was  lo  extra¬ 
ordinary,  that  even  in  cafes  of  competition,  it  was  hard¬ 
ly  known  that  rivals  bore  ill-will  to  each  other ;  but, 
on  the  contrary,  their  love  to  the  fame  perfon  begat  a 
fecondary  friendfhip  among  themfelves,  and  united  them 
in  all  things  which  might  be  for  the  benefit  of  the  per¬ 
fon  beloved. 

Some  authors  have  accufed  this  great  lawgiver  of  en¬ 
couraging  theft  in  his  inllitutions  $  which,  they  fay, 
was  not  held  fcandalous  among  the  Spartans,  if  it  were 
fo  dexteroufly  managed  as  that  the  perfon  was  not  de¬ 
tected  in  it.  But  this  is  certain,  and  feems  to  be  a 
ilrong  contradi&ion  of  the  heinous  charge,  that  when  a 
theft  was  difeovered,  it  was  punilhed  with  the  utmoll 
feverity  :  a  perfon  even  fufpe&ed  of  it  would  endure 
the  heavicll  punifliments  rather  than  acknowledge  it, 
and  be  branded  with  fo  bafe  a  crime. 

IX.  The  exercifes  inllituted  by  law  fall  under  the 
ninth  table.  In  thefe  all  the  Greeks  were  extremely 
Vol.  XIX.  Part  II. 
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careful,  but  the  Lacedemonians  in  a  degree  beyond  Sparta, 
the  reft  \  for  if  a  youth,  by  his  corpulence,  or  any  1  ~~v— 
other  means,  became  unfit  for  thefe  exercifes,  he  under¬ 
went  public  contempt  at  leaft,  if  not  banifhment.— - 
Hunting  was  the  ufual  diverlion  of  their  children  ;  nay, 
it  was  made  a  part  of  their  education,  becaufe  it  had 
a  tendency  to  (Lengthen  their  limbs,  and  to  render 
thofe  who  praClifed  it  fupple  and  fleet :  they  likewife 
bred  up  dogs  for  hunting  with  great  care.  They  had 
a  kind  of  public  dances,  in  which  they  exceedingly  de¬ 
lighted,  and  which  were  common  alike  to  virgins  and 
young  men  :  indeed,  in  all  their  fports,  girls  were  allow¬ 
ed  to  divert  themfelves  with  the  youths  :  infomuch, 
that,  at  darting,  throwing  the  quoit,  pitching  the  bar, 
and  fuch  like  rohuft  diverfions,  the  women  were  as  dex¬ 
terous  as  the  men.  For  the  manifeft  oddity  of  this  pro¬ 
ceeding,  Lycurgus  afligned  no  other  reafon,  than  that  he 
fought  to  render  women,  as  well  as  men,  ilrong  and 
healthy,  that  the  children  they  brought  forth  might  be 
fo  too.  Violent  exercifes,  and  a  laborious  kind  of  life, 
were  only  enjoined  the  youth ;  for  when  they  were 
grown  up  to  men’s  eftate,  that  is,  were  upwards  of  30 
years  old,  they  were  exempted  from  all  kinds  of  labour, 
and  employed  themfelves  wholly  either  in  affairs  of  ftate 
or  in  war.  They  had  a  method  of  whipping,  at  a  cer¬ 
tain  time,  young  men  in  the  temple  of  Diana,  and  about 
her  altar ;  which,  however  palliated,  was  certainly  un¬ 
natural  and  cruel.  It  was  effeemed  a  great  honour 
to  fuftain  thefe  flagellations  without  weeping,  groan¬ 
ing,  or  (howing  any  fenfe  of  pain  \  and  the  third  of 
glory  was  fo  Ilrong  in  thefe  young  minds,  that  they 
very  frequently  fuffered  death  without  (bedding  a  tear 
or  breathing  a  figh.  A  defire  of  overcoming  all  the 
weakrieffes  of  human  nature,  and  thereby  rendering  his 
Spartans  not  only  fuperior  to  their  neighbours,  but  to 
their  fpecies,  runs  through  many  of  the  inllitutions  of 
Lycurgus  \  which  principle,  if  well  attended  to,  tho¬ 
roughly  explains  them,  and  without  attending  to  which 
it  is  impoflible  to  give  any  account  of  them  at  all. 

X.  Gold  and  filver  were,  by  the  conftitutions  ofMoney, 
Lycurgus,  made  of  no  value  in  Sparta.  He  was  fo&c* 
well  apprized  of  the  danger  of  riches,  that  he  made  the 

very  poffeflion  of  them  venal  5  but  as  there  was  no .  li¬ 
ving  without  fome  fort  of  money,  that  is,  fome  common 
meafure  or  llandard  of  the  worth  of  things,  he  direct¬ 
ed  an  iron  coinage,  whereby  the  Spartans  were  fup- 
plied  with  the  ufeful  money,  and  at  the  fame  time  had 
no  temptation  to  covetoufnefs  afforded  them }  for  a  very 
fmall  fum  was  fufficient  to  load  a  couple  of  horfes,  and 
a  great  one  mail  have  been  kept  in  a  barn  or  warehoufe. 

Th  e  introduction  of  all  foreign  money  was  alfo  prohibited, 
that  corruption  might  not  enter  under  the  name  of  com¬ 
merce.  The  moil  ancient  method  of  dealing,  viz.  by 
barter,  or  exchange  of  one  commodity  for  another,  was 
preferved  by  law  in  Sparta  long  after  it  had  gone  into 
difufe  everywhere  elfe.  Intereft  was  a  thing  forbidden  in 
the  Spartan  commonwealth  \  where  they  had  alfo  a  law 
againft  alienation  of  lands,  accepting  prefents  from  fo¬ 
reigners,  even  without  the  limits  of  their  own  country, 
and  when  their  authority  and  charaCler  might  well  feem 
to  excufe  them.  25 

XI.  Such  of  the  laws  of  Sparta  as  related  to  courts  of  ^°nrts  of 
juftice  may  be  brought  under  the  11th  table.  Thirty  Ju^ice* 
years  muft  have  paffed  over  the  head  of  him^who  had 

a  right  to  concern  himfelf  in  juridical  proceedings. 

4  A  Young 
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Sparta.  Young  men  were  thought  unfit  for  them  ;  and  it  was 
v  ,rL”  even  held  indecent,  and  of  ill  report,  for  a  man  to 
have  any  fondnefs  for  law-fuits,  or  to  be  bufying  him- 
felf  at  the  tribunals,  when  he  had  no  affairs  there  of 
his  own.  Ey  thefe  rules  Lycurgus  thought  to  fhut 
out  litigioufnefs,  and  to  prevent  that  multiplicity  of 
fuits  which  is  always  fcandalous  in  a  ftate.  As  young 
people  were  not  permitted  to  inquire  about  the  laws 
of  other  countries,  and  as  they  were  hindered  from 
hearing  judicial  proceedings  in  their  courts,  fo  they 
were  likewife  forbidden ,to  afk  any  queftions  about,  or 
to  endeavour  to  difcover,  the  reafons  of  the  laws  by 
which  themfelves  were  governed.  Obedience  was  their 
duty  5  and  to  that  alone  they  would  have  them  kept. 
Men  of  abandoned  characters,  or  who  were  notorioufly 
of  ill  fame,  loft  all  right  of  giving  their  votes  in  refpeft 
of  public  affairs,  or  of  fpeaking  in  public  affemblies ; 
for  they  would  not  believe  that  an  ill  man  in  private 
life  could  mean  his  country  better  than  he  did  his  neigh- 
b°ur. 

Military  XII.  Till  a  man  was  30  years  old,  he  was  not  ca- 

fervice.  pable  of  ferving  in  the  army,  as  the  beft  authors  agree  \ 
though  fome  think  that  the  military  age  is  not.  well 
afcertained  by  ancient  writers.  They  were  forbidden 
to  march  at  any  time  before  the  full-moon  ;  the  rea- 
fon  of  which  law  is  very  hard  to  be  difcovered,  if  in¬ 
deed  it  had  any  rsafon  at  all,  or  was  not  rather  founded 
on  fome  fuperftitious  opinion,  that  this  was  a  more 
lucky  conjunfture  than  any  other.  They  were  like¬ 
wife  forbidden  to  fight  often  againft  the  fame  enemy  ; 
which  was  one  of  the  wifeft  maxims  in  the  political 
fyftem  of  Lycurgus  :  and  Agefilaus,  by  offending  a  - 
gainft  it,  deftroyed  the  power  of  his  country,  and  loft 
her  that  authority  which  for  many  ages  fhe  maintain¬ 
ed  over  the  reft  of  Greece  ;  for,  by  continually  war¬ 
ring  againft  the  Thebans,  to  whom  he  had  an  invete¬ 
rate  hatred,  he  at  laft  beat  them  into  the  knowledge 
of  the  art  of  war,  and  enabled  them,  under  the  com¬ 
mand  of  Epaminondas,  to  maintain  for  a  time  the  prin¬ 
cipality  of  Greece.  Maritime  affairs  they  were  forbid¬ 
den  to  meddle  with,  though  the  necefiity  of  things  com¬ 
pelled  them,  in  procefs  of  time,  to  tranfgrefs  this  inftitu- 
tion,  and  by  degrees  to  transfer  to  themfelves  the  domi¬ 
nion  of  the  fea  as  well  as  of  the  land  :  but,  after  the  Pe~ 
loponnefian  war,  they  again  neglefted  naval  affairs  from 
a  perfuafion  that  failors  and  ftrangers  corrupted  thofe 
with  whom  they  converfed.  As  they  never  fortified 
Sparta,  they  were  not  ready  to  undertake  fieges  :  fight¬ 
ing  in  the  field  was  their  proper  province,  and,  while 
they  could  overcome  their  enemies  there,  they  rightly 
conceived  that  nothing  could  hurt  them  at  home.  In 
time  of  war  they  relaxed  fomewhat  of  their  drift  man¬ 
ner  of  living,  in  which  they  -were  fingular.  The  true 
reafon  for  this  was,  in  all  probability,  that  war  might 
be  lefs  burdenfome  to  them  ;  for,  as  we  have  more  than 
once  obferved,  a  ftrong  defire  to  render  them  bold  and 
warlike  was  the  reigning  paftion  of  their  legiflator.  They 
were  forbidden  to  remain  long  encamped  in  the  fame 
place,  as  well  to  hinder  their  being  furprifed,  as  that 
they  might  be  more  troublefome  to  their  enemies,  by 
wafting  every  corner  of  their  country.  They  flept  all 
night  in  their  armour;  but  their  outguards  were  not 
allowed  their  fhields,  that,  being  unprovided  of  defence, 
they  might  not  dare  to  fleep.  In  all  expeditions  they 
were  careful  in  the  performance  of  religious  rites ;  and, 


after  their  evening  meal  was  over,  the  foldiers  fung  to*  Sparta 
gether  hymns  to  their  gods.  When  they  were  about  ll 
to  engage,  the  king  facrificed  to  the  mules,  that,  by  lSpar^luni*f 
their  afiiftance,  they  might  be  enabled  to  perform  deeds 
worthy  of  being  recorded  to  laleft  times.  Then  the 
army  advanced  in  order  to  the  found  of  flutes,  which 
played  the  hymn  of  Caftor.  The  king  himfelf  fung  the 
psean,  which  was  the  fignal  to  charge.  This  was  done 
with  all  the  folemnity  imaginable  ;  and  the  foldiers 
were  fure  either  to  conquer  or  die  :  indeed  they  had  no 
other  choice  ;  for  if  they  fled  they  were  infamous,  and 
in  danger  of  being  flain,  even  by  their  own  mothers,  for 
difgracing  their  families.  In  this  confifted  all  the  ex¬ 
cellency  of  the  Spartan  women,  who,  if  poflible,  exceed¬ 
ed  in  bravery  the  men,  never  lamenting  over  hufbands 
or  fons,  if  they  died  honourably  in  the  field  *,  but  de¬ 
ploring  the  fhame  brought  on  their  houfe,  if  either  the 
one  or  the  other  efcaped  by  flight.  The  throwing  away 
a  fliield  alfo  induced  infamy ;  and,  with  refpeft  to  this, 
mothers,  when  they  embraced  their  departing  fons,  were 
wont  to  caution  them,  that  they  (hould  either  return 
armed  as  they  were,  or  be  brought  back  fo  when  they 
were  dead  5  for,  as  we  have  obferved,  fuch  as  were  flain 
in  battle  w~ere  neverthelefs  buried  in  their  own  country* 

When  they  made  their  enemies  fly,  they  purfued  no 
longer  than  till  victory  was  certain  ;  becaufe  they  would 
feem  to  fight  rather  for  the  honour  of  conquering,  than 
of  putting  their  enemies  to  death.  According  to  their 
excellent  rules  of  war,  they  were  bound  not  to  fpoil  the 
dead  bodies  of  their  enemies  ;  but  in  procefs  of  time, 
this,  and  indeed  many  other  of  their  molt  excellent  re¬ 
gulations,  fell  into  defuetude.  He  who  overcame  by 
ftratagem,  offered  up  an  ox  to  Mars  ;  whereas  he  who 
conqueied  by  force,  offered  up  only  a  cock ;  the  former 
being  efteemed  more  manly  than  the  latter.  After  40 
years  fervice,  a  man  was,  by  law,  no  longer  required  to 
go  into  the  field ;  and  confequently,  if  the  military  age 
was  30,  the  Spartans  were  not  held  invalids  till  they 
were  70. 

SPARTIANUS,  TElius,  a  Latin  hiftorian,  who 
wrote  the  lives  of  Adrian,  Caracalla,  and  four  other 
Roman  emperors.  He  lived  under  the  reign  of  Dio- 
clefian,  about  the  year  290. 

SPARTIUM,  Broom,  a  genus  of  plants  belonging 
to  the  clafs  of  diadelphia,  and  order  of  decandria  ;  and 
in  the  natural  fyftem  arranged  under  the  3  2d  order* 
Papilionacece.  See  Botany  Index . 

The  flower  buds  are  in  fome  countries  pickled,  and 
eaten  as  capers ;  and  the  feeds  have  been  ufed  as  a  bad 
fubftitute  for  coffee.  The  branches  are  ufed  for  ma¬ 
king  befoms,  and  tanning  leather.  They  are  alfo  ufed 
inftead  of  thatch  to  cover  houfes.  The  old  wood  fur- 
nifhes  the  cabinet-maker  with  beautiful  materials  for  ' 
vaneering.  The  tender  branches  are  in  fome  places 
mixed  with  hops  for  brewing,  and  the  macerated  bark 
may  be  manufaftured  into  cloth. 

The  junceum ,  or  Spanilh  broom,  grows  naturally  in 
the  fouthern  provinces  of  France,  as  well  as  in  other  parts 
of  the  fouth  of  Europe.  It  grows  in  the  pooreft  foils,  Journal  At 
on  the  fteepeft  declivities  of  the  hills,  in  a  ftony 
where  hardly  any  other  plant  could  vegetate.  In  a  few 
years  it  makes  a  vigorous  {hrub  ?  infinuating  its  roots 
between  the  interftices  of  the  ftones,  it  binds  the  foil, 
and  retains  the  fmall  portion  of  vegetable  earth  fcattered 
over  thefe  hills,  which  the  autumnal  rains  would  other. 

wifa 
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Spartlum.  wife  wafh  away.  It  is  moft  ealily  raifed  from  feed,  which 
” — is  ufually  fown  in  January,  after  the  ground  has  recei¬ 
ved  a  flight  drefling. 

The  flirub  ferves  two  ufeful  purpofes.  Its  branches 
yield  a  thread  of  which  linen  is  made,  and  in  winter  fup- 
port  flieep  and  goats. 

In  manufa&uring  thread  from  broom,  the  youngeft 
plants  are  cut  in  the  month  of  Auguft,  or  after  harveftB 
and  gathered  together  in  bundles,  which  at  firft  are  laid 
in  the  fun  to  dry  :  they  are  then  beaten  with  a  piece  of 
wood,  waflied  in  a  river  or  pond,  and  left  to  fteep  in 
the  water  for  about  four  hours.  The  bundles  thus 
prepared  are  taken  to  a  little  diftance  from  the  vrater, 
and  laid  in  a  hollow  place  made  for  them,  where  they 
are  covered  with  fern  or  ftraw,  and  remain  thus  to  fteep 
for  eight  or  nine  days  ;  during  which  time,  all  that  is 
neceffary,  is  to  throw  a  little  water  once  a-day  on  the 
heap,  without  uncovering  the  broom.  After  this,  the 
bundles  are  well  waflied,  the  green  rind  of  the  plant  or 
epidermis  comes  off,  and  the  fibrous  part  remains  $  each 
bundle  is  then  beaten  with  a  wooden  hammer  upon  a 
ftone,  to  detach  all  the  threads,  which  are  at  the  fame 
time  carefully  drawn  to  the  extremity  of  the  branches. 
After  this  operation,  the  faggots  are  untied,  and  fpread 
upon  ftones  or  rocks  till  they  are  dry.  The  twigs  muft 
not  be  peeled  till  they  are  perfe&ly  dry  *,  they  are  then 
dreffed  with  the  comb,  and  the  threads  are  feparated  ac¬ 
cording  to  the  finenefs,  and  fpun  upon  a  wheel. 

The  linen  made  of  this  thread  ferves  various  purpofes 
in  rural  economy.  The  coarfeft  is  employed  in  making 
facks  and  other  ftrong  cloths  for  carrying  grain  or 
feeds.  Of  the  fineft  is  made  bed,  table,  and  body  li¬ 
nen.  The  peafants  in  feveral  places  ufe  no  other,  for 
they  are  unacquainted  with  the  culture  of  hemp  or  flax, 
their  foil  being  too  dry  and  too  barren  for  railing  them. 
The  cloth  made  with  the  thread  of  the  broom  is  very 
ufeful ;  it  is  as  foft  as  that  made  of  hemp  5  and  it  would 
perhaps  look  as  w'eli  as  that  made  of  flax  if  it  was 
more  carefully  fpun.  It  becomes  white  in  proportion 
as  it  is  fteeped.  The  price  of  the  fineft  thread,  when 
it  is  fold,  which  feldom  happens,  is  generally  about  a 
{hilling  a  pound. 

The  other  ufe  to  which  this  broom  is  applied,  is  to 
maintain  fhecp  and  goats  during  winter.  In  the  mountains 
of  Lower  Languedoc  thefe  animals  have  no  other  food 
from  November  to  April,  except  the  leaves  of  trees  pre¬ 
fer  ved.  The  branches  of  this  broom  therefore  are  a  re- 
fource  the  more  precious,  that  it  is  the  only  frefli  nou- 
rifhment  which  at  that  feafon  the  flocks  can  procure, 
and  they  prefer  it  at  all  times  to  every  other  plant.  In 
fine  weather  the  fheep  are  led  out  to  feed  on  the  broom 
where  it  grows  •,  but  in  bad  weather  the  fhepherds  cut 
the  branches,  and  bring  them  to  the  flieep  folds.  There 
is,  however,  an  inconvenience  attending  the  continued 
ufe  of  this  food.  It  generally  produces  inflammation  in 
the  urinary  paffages.  But  this  inconvenience  is  eafily 
removed  by  cooling  drink,  or  a  change  of  food,  or  by 
mixing  the  broom  with  fomething  elfe. 

It  is  perhaps  needlefs  to  add,  that  it  differs  much 
from  the  broom  that  is  common  everywhere  in  the  north 
of  Europe,  though  this  too,  in  many  places,  is  ufed  for 
food  to  cattle.  Both  of  them  produce  flowers,  that 
are  very  much  reforted  to  by  bees,  as  they  contain  a 
great  quantity  of  honey  juice.  And  this  fliould  be 


another  inducement  to  the  cultivation  of  the  Spanifh  Sparus 
broom.  f! 

SPARUS,  Gilthead,  a  genus  of  fifties  belonging  to  ,  ^PeJie5, 
the  order  of  thoracici.  See  Ichthyology  Index .  The 
farus  auratus,  or  gilthead,  was  well  known  to  the  Ro¬ 
mans,  who  did  not  efteem  them  unlefs  they  were  fed 
with  Lucrine  oyfters,  as  Martial  informs  us, 

Non  omnis  laudetn  pretiumque  AuRATA  meretur , 

Sed  qui  folus  cat  concha  Lucr ina  cibus. 

Lib.  xiii.  Ep.  90. 

SPASM,  a  convulflon.  See  Medicine,  n°  278. 

SPATHA,  in  Botany ,  a  fheath  j  a  fpecies  o  calyx 
which  burfts  length  wife,  and  protrudes  a  ftalk  fupporting 
one  or  more  flowers,  Vvhich  commonly  have  no  perian- 
thium  or  flower- cup. 

SPATHACEiE  (from  fpatha,  “  a  (heath”),  the 
name  of  the  ninth  order  in  Linnaeus’s  Fragments  of  a 
Natural  Method,  confuting  of  plants  whofe  flowers  are 
protruded  from  a  fpatha  or  fheath.  See  Botany  /«- 
dex. 

SPATHELIA,  a  genus  of  plants  belonging  to  the 
clafs  of  pentandria,  and  to  the  order  of  trigynia.  See 
Botany  Index. 

SPAW.  See  Spa. 

SPAWN,  in  Natural  Hi/lory,  the  eggs  of  fifties  or 
frogs. 

SPAVENTO.  See  Scanto. 

SPAVIN,  in  the  manege,  a  difeafe  in  horfes,  being 
a  fwelling  or  ftiffnefs,  ufually  in  the  ham,  occafioning  a 
lamenefs.  See  Farriery  Index, 

SPAYING,  or  Spading,  the  operation  of  caftra- 
ting  the  females  of  feveral  kinds  of  animals,  as  flows, 
bitches,  &c.  to  prevent  any  further  conception,  and 
promote  their  fattening.  It  is  performed  by  cutting 
them  in  the  mid  flank,  on  the  left  fide,  with  a  fharp 
knife  or  lancet,  taking  out  the  uterus,  and  cutting  it 
off,  and  fo  ftitching  up  the  wound,  anointing  the  part 
with  tar,  and  keeping  the  animal  warm  for  two  or 
three  days.  The  ufual  way  is  to  make  the  incifion 
aflope,  two  inches  and  a  half  long  ;  that  the  fore-finger 
may  be  put  in  towards  the  back,  to  feel  for  the  ovaries, 
which  are  twro  kernels  as  big  as  acorns  on  both  fides  o£ 
the  uterus,  one  of  which  is  drawn  to  the  wound,  and 
thus  both  taken  out. 

SPEAKER  of  the  Houfe  of  Commons ,  a  member  of 
the  houfe  elc&ed  by  a  majority  of  notes  thereof  to  a<5t 
as  chairman  or  prefident  in  putting  queftions,  reading 
briefs,  or  bills,  keeping  order,  reprimanding  the  refrac¬ 
tory,  adjourning  the  houfe,  &c.  See  Parliament. 

SPEAKING,  the  art  or  a£t  of  exprefling  one’s 
thoughts  in  articulate  founds  or  words.  See  Gram-  - 
mar,  Language,  Reading,  and  Oratory,  Part  iv. 

SPEAKING-Trumpet.  See  Trumpet. 

SPEAR-Mint.  See  Mentha,  Botany  Index. 

SPEAR-Wort.  See  Ranunculus,  Botany  Index. 

SPECIAL,  fomething  that  is  particular,  or  has  a 
particular  defignation  ;  from  the  Latin  fpecies ,  in  oppo- 
fltion  to  the  general \  from  genus. 

SPECIES,  in  Logic ,  a  relative  term,  exprefling  an 
idea  which  is  comprifed  under  fome  general  one  called  a 
genus.  See  Logic,  N°  68. 

Species,  in  Commerce ,  the  feveral  pieces  of  gold, 
filver,  copper,  &c.  which  having  paffed  their  full 
4  A  2  preparation 
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Species 
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Specific 

-Gravity. 


preparation  and  coinage,  are  current  in  public.  See 
Money. 

Species,  in  Algebra ,  are  the  letters,  fymbols,  marks, 
or  characters,  which  reprefent  the  quantities  in  any  ope¬ 
ration  or  equation.  This  fhort  and  advantageous  way 
of  notation  was  chiefly  introduced  by  Viera,  about  the 
year  1590  ;  and  by  means  of  it  he  made  many  dif- 
coveries  in  algebra,  not  before  taken  notice  of. 

Species,  in  Optics,  the  image  painted  on  the  retina 
by  the  rays  of  light  reflected  from  the  feveral  points  of 
the  furface  of  an  objeCt,  received  by  the  pupil,  and 
collected  in  their  paffage  through  the  Cryifalline,  &c. 

It  has  been  a  matter  of  difpute  among  philofophers, 
whether  the  fpecies  of  objedts  which  give  the  fcul  an  oc- 
caflon  of  feeing,  be  an  effufion  of  the  fubftance  of  the 
body  ;  a  mere  impreflion  which  they  make  on  all  bo¬ 
dies  under  certain  circumftances  j  or  whether  they  are 
not  fome  more  fubtile  body,  fuch  as  light.  The  moderns 
have  decided  this  point  by  the  invention  of  artificial 
•eyes,  in  which  the  fpecies  of  objedts  are  received  on  pa¬ 
per,  in  the  fame  manner  as  in  the  natural  eye. 

SPECIFIC,  in  Philofophy ,  that  which  is  peculiar  to 
any  thing,  and  diflinguifhes  it  from  all  others. 

Specifics,  in  Medicine.  By  fpecifics  is  not  meant 
fuch  as  infallibly  and  in  all  patients  produce  falutary 
fiffedts.  Such  medicines  are  not  to  be  expelled,  be- 
caufe  the  operations  and  effedts  of  remedies  are  not 
formally  inherent  in  them,  but  depend  upon  the  mu¬ 
tual  action  and  readtion  of  the  body  and  medicine  upon 
>each  other  *,  hence  the  various  effedts  of  the  fame  me¬ 
dicine  in  the  fame  kind  of  dtforders  in  different  pa¬ 
tients,  and  in  the  fame  patient  at  different  times.  By 
fpecific  medicines  we  underffand  fuch  medicines  as  are 
found  to  be  more  uniform  in  their  effedts  than  others  in 
any  particular  diforder.  r 

SPECIFIC  Gravity,  is  a  term  much  employed  in  the 
difeuflions  of  modern  phyfics.  It  expreffes  the  weight 
of  any  particular  kind  of  matter,  as  compared  with  the 
weight  of  the  fame  bulk  of  foine  other  body  of  which 
the  weight  is  fuppofed  to  be  familiarly  known,  and  is 
therefore  taken  for  the  flandard  of  companion.  The 
body  generally  made  ufe  of  for  this  purpofe  is  pure 
water. 

The  fpecific  gravity  of  bodies  is  a  very  interefting 
queftion  both  to  the  philofopher  and  to  the  man  of 
bufinefs.  The  philofopher  confiders  the  weights  of  bodies 
as  meafures  of  the  number  of  material  atoms,  or  the 
quantity  of  matter  which  they  contain.  This  he  does 
on  the  fuppofltion  that  *r/ery  atom  of  matter  is  of  the 
fame  weight,  whatever  may  be  its  fenfible  form.  This 
fuppofltion,  however,  is  made  by  him  with  caution,  and 
he  has  recourfe  to  fpeciflc  gravity  for  afeertaining  its 
truth  in  various  ways.  This  fhall  be  confldered  by  and 
by.  The  man  of  buflnefs  entertains  no  doubt  of  the 
matter,  and  proceeds  on  it  as  a  fure  guide  in  his  molt 
interefting  tranfadlions.  We  meafure  commodities  of 
various  kinds  by  tons,  pounds,  and  ounces,  in  the  fame 
manner  as  we  meafure  them  by  yards,  feet,  and  inches,  or 
by  buftiels,  gallons,  and  pints  3  nay,  we  do  this  with 
much  greater  confidence,  and  prefer  this  meafurement 
to  all  others,  whenever  we  are  much  interefted  to  know 
the  exadt  proportions  of  matter  that  bodies  contain. 
The  weight  of  a  quantity  of  grain  is  allowed  to  inform 
us  much  more  exactly  of  its  real  quantity  of  ufeful  mat¬ 
ter  than  the  moll  accurate  meafure  of  its  bulk.  We  fee 


many  circumftances  which  can  vary  the  bulk  of  a  quan-  Specific 
tity  of  matter,  and  the fe  are  frequently  fuch  as  we  can-  Gravity, 
not  regulate  or  prevent  \  but  we  know  very  few  indeed  v  ‘  " 
that  can  make  any  fenlible  change  in  this  weight  with¬ 
out  the  addition  or  abftradtion  of  other  matter.  Even 
taking  it  to  the  fummit  of  a  high  mountain,  or  from  the 
equator  to  the  polar  region,  will  make  no  change  in  its 
weight  as  it  is  afeertained  by  the  balance,  becaufe  there 
is  the  fame  real  diminution  of  weight  in  the  pounds  and 
ounces  ufed  in  the  examination. 

Notwitliftanding  the  unavoidable  change  which  heat 
and  cold  make  in  the  bulk  of  bodies,  and  the  permanent  * 
varieties  of  the  fame  kind  of  matter  which  are  caufed 
by  different  circumftances  of  growth,  texture,  &c.  moil 
kinds  of  matter  have  a  certain  conftancy  in  the  denfity 
of  their  particles,  and  therefore  in  the  weight  of  *  given 
bulk.  "Thus  the  purity  of  gold,  and  its  degree  of  adul¬ 
teration,  may  be  inferred  from  its  weight,  it  being  purer 
in  proportion  as  it  is  more  denfe.  The  denfity,  there¬ 
fore,  of  different  kinds  of  tangible  matter  becomes  cha- 
radteriffic  of  the  kind,  and  a*  tell  of  its  purity  5  it  marks 
a  particular  appearance  in  which  matter  exiiis,  and  may 
therefore  be  called,  with  propriety,  Specific. 

But  this  denfity  cannot  be  directly  obierved.  It  is 
not  by  comparing-  the  diitances  between  the  atoms  of 
matter  in  gold  and  in  water  that  we  fay  the  firit  is  19 
times  denfer  than  the  laft,  and  that  an  inch  of  gold  con¬ 
tains  19. times  as  many  mateiial  atoms  as  an  inch  of 
water  $  we  reckon  on  the  equal  gravitation  of  every 
atom  of  matter  whether  of  gold  or  of  water }  therefore 
the  weight  of  any  bedy  becomes  the  indication  of  its 
material  denfity,  and  the  weight  of  a  given  bulk  be¬ 
comes  fpecific  of  that  kind  of  matter,  marking  its  kind, 
and  even  afeertaining  its  purity  in  this  foim. 

It  is  evident  that,  in  order  to  make  this  comparifon 
of  general  ufe, , the  flandard  muft  be  familiarly  known, 
and  muft  be  very  uniform  in  its  denfity,  and  the  com¬ 
parifon  of  bulk  and  denfity  muft  be  eafy  and  accurate. 

The  moft  obvious  method  would  be  to  form,  with  all 
nicety,  a  piece  of  the  flandard  matter  of  fome  convenient 
bulk,  and  to  weigh  it  very  exactly,  and  keep  a  note  of 
its  weight  :  then,  to  make  the  comparifon  of  any  other 
fubftance,  it  mult  be  made  into  a  mafs  of  the  fame  pre- 
cife  bulk,  and  weighed  with  equal  care  ;  and  the  moft 
convenient  way  of  exprefling  the  fpecific  gravity  would 
be  to  confider  the  weight  of  the  flandard  as  unity,  and 
then  the  number  exprefling  the  fpecific  gravity  is  the 
number  of  times  that  the  weight  of  the  flandard  is  con¬ 
tained  in  that  of  the  other  fubftance.  This  comparifon 
is  moft  eafily  and  accurately  made  in  fluids.  We  have 
only  to  make  a  veffel  of  known  dimenfions  equal  to 
that  of  the  flandard  which  wre  employ,  and  to  weigh  it 
when  empty,  and  then  when  filled  with  the  fluid.  Nay, 
the  moft  difficult  part  of  the  procefs,  the  making  a 
veffel  of  the  precife  dimenfions  of  the  flandard,  may  be 
avoided,  by  ufing  fome  fluid  fubftance  for  a  flandard. 

Any  veffel  will  then  do  ;  and  we  may  enfure  very  great  * 
accuracy  by  ufing  a  veffel  wfith  a  flender  neck,  fuch  as 
a  phial  or  matrafs  }  for  when  this  is  filled  to  a  certain 
mark  in  the  neck,  any  error  in  the  eftimation  by  the 
eye  will  bear  a  very  fmall  proportion  to  the  whole.  The 
weight  of  the  flandard  fluid  which  fills  it  to  this  mark 
being  carefully  afeertained,  is  kept  in  remembrance. 

The  fpecific  gravity  of  any  other  fluid  is  had  by  weigh¬ 
ing  the  contents  of  this  veffel  when  filled  with  it,  and 

dividing 
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Specific  dividing  the  weight  by  the  weight  of  the  ftandard.  The 

Gravity.  qUOtient  is  the  fpecific  gravity  of  the  fluid.  But  in  all 
“—■"v--  other  cafes  this  is  a  very  difficult  problem  :  it  requires 
very  nice  hands,  and  an  accurate  eye,  to  make  two 
bodies  of  the  fame  bulk.  An  error  of  one  hundredth 
part  in  the  linear  dimenfions  of  a  folld  body  makes  an 
error  of  a  30th  part  in  its  bulk  \  and  bodies  of  irregular 
fhapes  and  friable  fubftance,  fuch  as  the  ores  of  metals, 
cannot  be  brought  into  convenient  and  exa<5t  dimenfions 
for  meafu remen t- 

From  all  tliefe  inconveniences  and  difficulties  we  are 
freed  by  the  celebrated  Archimedes,  who,  from  the  prin¬ 
ciples  of  bydroftatics  difcovered  or  eftablifhed  by  him, 
deduced  the  accurate  and  eafy  method  which  is  now 
univerfally  praflifed  for  difcovering  the  fpecific  gravity 
and  denfity  of  bodies.  (See  Archimedes  and  Hy¬ 
drodynamics).  Inilead  of  meafuiing,  the  bulk  of 
the  body  by  that  of  the  difplaced  fluid  (which  would 
have  been  impoffible  for  Archimedes  to  do  with  any 
thing  like  the  neceffary  precifion),  we  have  only  to  ob¬ 
serve  the  lofs  of  weight  fuflained  by  the  folid.  This  can 
be  done  with  great  eafe  and  exa&nefs.  Whatever  may 
be  the  bulk  of  the  body,  this  lofs  of  weight  is  the 
weight  of  an  equal  balk  of  the  fluid  \  and  we  obtain  the 
fpecific  gravity  of  the  body  by  limply  dividing  its  whole 
weight  by  the  weight  loft  :  the  quotient  is  the  fpecific 
gravity  when  this  fluid  is  taken  for  the  ftandard,  even 
though  we  flioukl  not  know  the  abfolute  weight  of  any 
given  bulk  of  this  ftandard.  It  alfo  gives  us  an  eafy 
and  accurate  method  of  afeertaining  even  this  fundamen¬ 
tal  point.  We  have  only  to  form  any  folid  body  into 
an  exaft  cube,  fphere,  or  prifm,  of  known  dimenfions, 
and  obferve  what  weight  it  lofes  when  immerfed  in  this 
ftandard  fluid.  This  is  the  weight  of  the  fame  bulk  of 
the  ftandard  to  be  kept  in  remembrance  *,  and  thus  we 
obtain,  by  the  bye,  a  moft  eafy  and  accurate  method 
for  meafuring  the  bulk  or  folid  contents  of  any  body, 
however  irregular  its  fhape  may  be.  We  have  only  to 
fee  how  much  weight  it  lofes  in  the  ftandard  fluid  \  we 
can  compute  what  quantity  of  the  ftandard  fluid  will 
have  this  weight.  Thus  fhould  we  find  that  a  quantity 
of  fand,  or  a  furze  buffi,  lofes  250  ounces  when  im¬ 
merfed  in  pure  water,  we  learn  by  this  that  the  folid 
meafure  of  every  grain  of  the  farid,  or  of  every  twig 
and  prickle  of  the  furze,  when  added  into  one  lum, 
amounts  to  the  fourth  part  of  a  cubic  foot,  or  to  43  2 
cubic  inches. 

To  sell  thefe  advantages  of  the  Archimedean  method 
of  afeertaining  the  fpecific  gravity  of  bodies,  derived 
from  his  hydroftatical  do&rines  and  difeoveries,  we  may 
add,  that  the  immediate  ftandard  of  comparifon,  namely, 
water,  is,  of  all  the  fubftances  that  we  know,  the  fitteft 
for  the  purpofe  of  an  univerfal  ftandard  of  reference. 
In  its  ordinary  natural  ftate  it  is  fufficiently  conftant  and 
uniform  in  its  weight  for  every  examination  where  the 
utmoft  mathematical  accuracy  is  not  wranted  \  all  its 
variations  arife  from  impurities,  from  wThich  it  may  at 
all  times  be  feparated  by  the  fimple  procefs  of  difhlla- 
tion  :  and  wre  have  every  reafon  to  think  that  when 
pure,  its  denfity,  when  of  the  fame  temperature,  is  in¬ 
variable. 

Water  is  therefore  univerfally  taken  for  the  unit  of 
that  fcale  on  which  we  meafure  the  fpecific  gravity  of 
bodies,  and  its  weight  is  called  1.  The  fpecific  gravity 
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of  any  other  body  is  the  real  rveight  in  pounds  and  Specific 
ounces,  when  of  the  bulk  of  one  pound  or  one  ounce  of  Gravny. 
water.  It  is  therefore  of  the  firft  importance,  in  all  r™ 
difeuflions  refpecling  the  fpecific  gravity  of  bodies,  to 
have  the  precife  weight  of  fome  known  bulk  of  pure 
wTater.  We  have  taken  fome  pains  to  examine  and  com¬ 
pare  the  expeiiments  on  this  fubjeft,  and  ftiali  endea¬ 
vour  to  afeertain  this  point  with  the  precifion  which  it 
deferves.  We  (hall  reduce  all  to  the  Englifh  cubic  foot 
and  avoirdupois  ounce  of  the  Exchequer  ftandard,  on 
account  of  a  very  convenient  circumitance  peculiar  to 
this  unit,  viz.  that  a  cubic  foot  contains  almoft  precifely 
a  thoufand  ounces  of  pure  water,  fo  that  the  fpecific 
gravity  of  bodies  exprefies  the  number  of  fuch  ounces 
contained  in  a  cubic  foot. 

We  begin  wfith  a  trial  made  before  the  houfe  of  com¬ 
mons  in  1696  by  Mr  Everard.  He  weighed  2145*6 
cubic  inches  of  water  by  a  balance,  which  turned  len- 
fibly  with  6  grains,  when  there  were  30  pounds  in  each 
(bale.  The  weights  employed  were  the  troy  weights, 
in  the  depofit  of  the  Court  of  Exchequer,  which  are  (till 
preferved,  and  have  been  moft  ferupuioufiy  examined 
and  compared  wfith  each  other.  The  weight  was  1 131 
ounces  14  pennyweights.  This  wants  juft  1 1  grains  of 
a  thoufand  avoirdupois  ounces  for  1728  cubic  inches,  or 
a  cubic  foot ;  and  it  would  have  amounted  to  that 
weight  had  it  been  a  degree  or  two  colder.  The  tem¬ 
perature  indeed  is  not  mentioned  \  but  as  the  trial  was 
made  in  a  comfortable  room,  we  may  prefume  the  tem¬ 
perature  to  have  been  about  550  of  Fahrenheit’s  ther¬ 
mometer.  The  dimenfions  of  the  vefTel  wrere  as  accu¬ 
rate  as  the  nice  hand  of  Mr  Abraham  Sharp,  Mr  Flam- 
ftead’s  affiftant  at  Greenwich,  could  execute,  and  it  was 
made  by  the  Exchequer  ftandard  of  length. 

This  is  confided  in  by  the  naturalifts  of  Europe  as  a 
very  accurate  ftandard  experiment,  and  it  is  confirmed 
by  many  others  both  private  and  public.  The  ftandards 
of  wTeight  and  capacity  employed  in  the  experiment  are 
ftill  in  exiftence,  and  publicly  known,  by  the  report  of 
the  Royal  Society  to  parliament  in  1742,  and  by  the 
report  of  a  committee  of  the  houfe  of  commons  in  1758. 

This  gives  it  a  fuperiority  over  all  the  meafures  which 
have  come  to  our  knowledge. 

The  firft  experiment,  made  with  proper  attention,  . 
that  we  meet  with,  is  by  the  celebrated  Sneflius,  about 
the  year  1615,  and  related  in  his  ErntoJIhenes  Batavus. 

He  weighed  a  Rhinland  cubic  foot  of  diftilled  water, 
and  found  it  62.79  Amfterdam  pounds.  If  this  w^as  the 
ordinary  weight  of  the  (hops,  Containing  7626  Engliih 
troy  grains,  the  Englifh  cubic  foot  mult  be  62  pounds 
9  ounces,  only  one  ounce  more  than  by  Everard’s  expe¬ 
riment.  If  it  was  the  Mint  pound,  the  weight  was  62 
pounds  6  ounces.  The  only  other  trials  which  can  come 
into  competition  with  Mr  Everard’s  are  fome  made  by 
the  Academy  of  Sciences  at  Paris.  Picart,  in  1691, 
fonnd  the  Paris  cubic  foot  of  the  w7ater  of  the  fountain 
d’Areueil  to  weigh  69.588  pounds, poids  de  Paris.  Du 
Plamel  obtained  the  very  fame  re fult 4  but  Mr  Monge, 
in  1783,  fays  that  filtered  rain-water  of  the  temperature 
12°  (Reaumur)  weighs  69.3792.  Both  thefe  measures 
are  confiderablv  below7  Mr  Everard’s,  which  is  6 2  5, 
the  former  giving  62.053,  and  the  latter  61.868.  M. 
Lavoifier  ftates  the  Paris  cubic  foot  at  70  pounds,  which 
makes  the  Englifh  foot  62.47.  But  there  is  an  incon- 
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fiftency  among  them  which  makes  the  comparifon  im- 
poffible.  Some  changes  were  made  in.  1688,  by  royal 
authority,  in  the  national  ftandards,  both  of  weight  and 
length  ;  and  the  academicians  are  exceedingly  puzzled 
to  this  day  in  reconciling  the  differences,  and  cannot 
even  afccrtain  with  perfect  affurance  the  lineal  meafures 
which  were  employed  in  their  moft  boafted  geodetical 
operations. 

Such  variations  in  the  meafurements  made  by  perfons 
of  reputation  for  judgement  and  accuracy  engaged  the 
writer  of  this  article  fome  years  ago  to  attempt  another. 

A  veffel  was  made  of  a  cylindrical  form,  as  being  more 
eafily  executed  with  accuracy,  whofe  height  and  dia¬ 
meter  were  6  inches,  taken  from  a  moft  accurate  copy 
of  the  Exchequer  ftandard.  It  was  weighed  in  diftilled 
water  of  the  temperature  550  feveral  times  without  vary- 
ing  2  grains,  and  it  loft  42895  grains.  This  gives  for 
the  cubic  foot  998.74  ounces,  deficient  from  Mr  Eve- 
rard’s  an  ounce  and  a  quarter ;  a  difference  which  may 
be  expe&ed,  fince  Mr  Everard  ufed  the  New  River  wa¬ 
ter  without  diftillation. 

We  hope  that  thefe  obfervations  will  not  be  thought 
fuperfluous  in  a  matter  of  fuch  continual  reference,  in 
the  moft  interefting  queftions  both  to  the  philofopher 
and  the  man  of  bufinefs  ;  and  that  the  determination 
which  we  have  given  will  be  confidered  as  fufficiently 
authenticated. 

Let  us,  therefore,  for  the  future  take  water  for  the 
ftandard,  and  fuppofe  that,  when  of  the  ordinary  tempe¬ 
rature  of  fummer,  and  in  its  ftate  of  greateft  natural  pu¬ 
rity,  viz.  in  clean  rain  or  fnow,  an  Englifh  cubic  foot  of 
it  weighs  a  thoufand  avoirdupois  ounces  of  437.5  troy 
grains  each.  Divide  the  weight  of  any  body  by  the 
weight  of  an  equal  bulk  of  water,  the  quotient  is  the 
fpecific  gravity  of  that  body  ;  and  if  the  three  firft 
figures  of  the  decimal  be  accounted  integers,  the  quo¬ 
tient  is  the  number  of  avoirdupois  ounces  in  a  cubic  foot 
©f  the  body.  Thus  the  fpecific  gravity  of  the  very  fine  ft 
gold  which  the  refiner  can  produce  is  19.365,  and  a  cu¬ 
bic  foot  of  it  weighs  19 365  ounces. 

But  an  Important  remark  mult  be  made  here.  All 
bodies  of  homogeneous  or  unorganifed  texture  expand 
by  heat,  and  contradf  by  cooling.  The  expanfion  and 
contra&ion  by  the  fame  change  ©f  temperature  is  very 
different  in  different  bodies.  Thus  water,  when  heated 
from  6o°  to  ioo°,  increafes  its  volume  nearly  T-JT  of 
Its  bulk,  and  mercury  only  -5  Jy,  and  many  fubftances 
much  lefs.  Hence  it  follows,  that  an  experiment  de¬ 
termines  the  fpecific  gravity  only  in  that  very  tempera¬ 
ture  in  which  the  bodies  are  examined.  It  will  there¬ 
fore  be  proper  always  to  note  this  temperature  ;  and  it 
will  be  convenient  to  adopt  fome  very  ufeful  temperature 
for  fuch  trials  in  general :  perhaps  about  6o°  of  Fahren¬ 
heit’s  thermometer  is  as  convenient  as  any.  It  may  al¬ 
ways  be  procured  in  thefe  climates  without  inconveni¬ 
ence.  A  temperature  near  to  freezing  would  have  fome 
advantages,  becaufe  water  changes  its  bulk  very  little 
between  the  temperature  3  2°  and  450.  But  this  tempe¬ 
rature  cannot  always  be  obtained.  It  will  much  con¬ 
duce  to  the  facility  of  the  comparifon  to  know  the  va¬ 
riation  which  heat  produces  on  pure  -water.  The  fol¬ 
lowing  table,  taken  from  the  obfervations  of  Dr  Blag- 
den  and  Mr  Gilpin  (Phil.  Tranf.  1792)  will  anfwer 
this  purpofe. 
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Thofe  gentlemen  obferved  the  expanfion  of  water  to  be 
very  anomalous  between  320  and  450.  This  is  diftinft- 
ly  feen  during  the  gradual  cooling  of  water  to  the  point 
of  freezing.  It  contradh  for  a  while,  and  then  fud- 
denly  expands.  But  we  feldom  have  occafion  to  mea- 
fure  fpecific  gravities  in  fuch  temperature. 

The  reader  is  now  fufficiently  acquainted  with  the 
principles  of  this  hydroftatical  method  of  determining 
the  fpecific  gravity  of  bodies,  and  can  judge  of  the  pro¬ 
priety  of  the  forms  which  may  be  propofed  for  the  ex¬ 
periment. 

The  fpecific  gravity  of  a  fluid  may  be  determined 
either  by  filling  with  it  a  veffel  with  a  narrow  neck,  or 
by  weighing  a  folid  body  that  is  immerfed  in  it.  It  is 
hard  to  fay  which  is  the  beft  way.  The  laft  is  not  fuh- 
je£l  to  any  error  in  filling,  becaufe  we  may  fufpend  the 
folid  by  a  fine  wire,  which  will  not  difplac^  any  fenfible 
quantity  of  the  fluid  ;  and  if  the  folid  is  but  a  little 
heavier  than  the  fluid,  the  balance  being  loaded  only 
with  the  excefs,  will  be  very  fenfible  to  the  fmalleft  want 
of  equilibrium.  But  this  advantage  is  perhaps  compen- 
fated  by  an  obftrueffion  to  the  motion  of  the  folid  up 
or  down  in  the  fluid,  arifing  from  vifeidity.  When  the 
weight  in  the  oppofite  fcale  is  yet  too  fmall,  we  flowly 
add  more,  and  at  laft  grain  by  grain,  which  gradually 
brings  the  beam  to  the  level.  When  it  is  exh&ly  level, 
the  Weight  in  the  fcale  is  fomewhat  too  great  5  for  it 
not  only  balances  the  preponderance  of  the  folid,  but 
alfo  this  vifeidity  of  the  fluid.  But  we  may  get  rid  of 
this  error.  Add  a  fmall  quantity  more  ;  this  will  bring 
the  beam  over  to  the  other  fide.  Now  put  as  much 
into  the  fcale  on  the  fame  fide  with  the  folid  ;  this  will 
not  reftore  the  beam  to  its  level.  We  muft  add  more 
till  this  be  accomplifhed ;  and  this  addition  is  the  mea- 
fure  of  the  vifeidity  of  the  fluid,  and  muft  be  fubtracled 
from  the  weight  that  was  in  the  other  fcale  when  the 
beam  came  JirJl  to  a  level.  This  efFeft  of  vifeidity  is 
not  infenfible,  with  nice  apparatus,  even  in  the  pureft 
water,  and  in  many  fluids  it  is  very  confiderable — and, 
what  is  worfe,  it  is  very  changeable.  It  is  greatly  di- . 
miniffied  by  heat  *,  and  this  is  an  additional  reafon  for 
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making  thofe  trials  in  pretty  warm  temperatures, 
for  fluids  of  which  the  vifcidity  is  confiderable, 


this 


method  is  by  no  means  proper  \  and  we  mud  take  the 


other,  and  weigh  them  in  a  veffel  with  a  narrow  neck. 
Mercury  mud  alfo  be  treated  in  this  way,  becaufe  we 
have  no  folid  that  will  fink  in  it  but  gold  and  platiua. 

It  is  not  fo  eafy  as  one  would  imagine  to  fill  a  veffel 
precifely  to  the  fame  degree  upon  every  trial.  But  if 
we  do  not  operate  on  too  fmall  quantities,  the  unavoid¬ 
able  error  may  be  made  altogether  infignificant,  by  hav¬ 
ing  the  neck  of  the  veffel  very  fmall.  If  the  veffel  hold 
a  pound  of  water,  and  the  neck  do  not  exceed  a  quarter 
of  an  inch  (and  it  will  not  greatly  retard  the  operation 
to  have  it  half  this  fize),  the  examinator  muff  be  very 
carelefs  indeed  to  err  one  part  in  two  thoufand  }  and 
this  is  perhaps  as  near  as  we  can  come  with  a  balance. 
We  muff  always  recoiled  that  the  capacity  of  the  veffel 
changes  by  heat,  and  we  muff  know  this  variation,  and 
take  it  into  the  account.  But  it  is  affectation  to  regard 
(as  Mr  Homberg  would  make  us  believe  that  lie  did) 
the  diftenfion  of  the  veffel  by  the  preffure  of  the  fluid. 
His  experiments  of  this  kind  have  by  no  means  the  con- 
fiftency  with  each  other  that  fliould  convince  us  that  he 
did  not  commit  much  greater  errors  than  what  arofe 
from  diftenfion. 

In  examining  either  folids  or  fluids,  we  muff  be 
careful  to  free  their  furface,  or  that  of  the  veffel  in  which 
the  fluid  is  to  be  weighed,  from  air,  which  frequently 
adheres  to  it  in  a  peculiar  manner,  and,  by  forming  a 
bubble,  increafes  the  apparent  bulk  of  the  folid,  or  di- 
minifhes  the  capacity  of  the  veffel.  The  greateft  part 
of  what  appears  on  thofe  occafions  feems  to  have  ex- 
iffed  in  the  fluid  in  a  ftate  of  chemical  union,  and  to 
be  fet  at  liberty  by  the  fuperior  attraction  of  the  fluid 
for  the  contiguous  folid  body.  Thefe  air  bubbles  muff 
be  carefully  brufhed  off  by  hand.  All  greafy  matters 
muff  be  cleared  off  for  the  fame  reafon  :  they  prevent 
the  iluid  from  coming  into  contact. 

We  muff  be  no  lefs  careful  that  no  water  is  imbibed 
by  the  folid,  which  would  increafe  its  weight  without 
increafing  its  bulk.  In  forae  cafes,  however,  a  very 
long  maceration  and  imbibition  is  neceffary.  Thus,  in 
examining  the  fpecific  gravity  of  the  fibrous  part  of  ve¬ 
getables,  we  ffiould  err  exceedingly  if  we  imagined  it  as 
fmall  as  appears  at  firff.  We  believe  that  in  moft  plants 
it  is  at  leaft  as  great  as  water,  for  after  long  maceration 
they  fink  in  it. 

It  is  almoft  needlefs  to  fay  that  the  niceft  and  moft 
fenfible  balances  are  neceffary  for  this  examination.  Ba¬ 
lances  are  even  conftruefted  on  purpofe,  and  fitted  with 
feveral  pieces  of  apparatus,  which  make  the  examina¬ 
tion  eafy  and  neat.  We  have  deferibed  (fee  Balance) 
Mr  Gravefatide’s  as  one  of  the  moft  convenient  of  any. 
His  contrivance  for  obferving  the  fractions  of  a  grain  is 
extremely  ingenious  and  expeditious,  efpecially  for  de¬ 
tecting  the  effect  of  vifeidity. 

The  hydrometer,  or  areometer,  is  another  inftrument 
for  afeertaining  the  fpecific  gravity  of  fluids.  This  very 
pretty  inftrument  is  the  invention  of  a  lady,  as  eminent 
for  intellectual  accomplifhments  as  (lie  was  admired  for 
her  beauty.  Hypatia,  the  learned  daughter  of  the  cele¬ 
brated  mathematician  Theon  of  Alexandria,  became  fo 
eminent  for  her  mathematical  knowledge,  that  (he  was 
made  public  profeffor  of  the  fcience  in  the  firff  fchool 
ii\  the  wofld.  She  wrote  a  commentary  on  the  works 
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But  of  Apollonius  and  of  Diophantus,  and  compofed  Af- 
tronomical  Tables  $  all  of  which  tire  loft.  Thefe  rare 
accomplifhments,  however,  could  not  fave  her  from  the 
fury  of  the  fanatics  of  Alexandria,  who  cut  her  in  pieces 
for  having  taken  an  offenfive  part  in  a  difpute  between 
the  governor  and  patriaich, — We  have  deferibed  fome 
of  the  moft  approved  of  thefe  inftruments  in  the  article 
Hydrometer,  and  fhall  in  this  place  make  a  few  ob- 
fervations  on  the  principles  of  their  conftru&ion,  not  as 
they  are  ufually  made,  accommodated  to  the  examina¬ 
tion  of  particular  liquors,  but  as  indicators  of  pure  fpe¬ 
cific  gravity.  And  we  muff  premife,  that  this  would* 
for  many  reafons,  be  the  beft  way  of  conftru&ing  thenw 
The  very  ingenious  contrivances  for  accommodating 
them  to  particular  purpofes  are  unavoidably  attended 
with  many  fources  of  error,  both  in  their  adjuftment  by 
the  maker  and  in  their  ufe  \  and  all  that  is  gained  by  a 
very  expenfive  inftrument  is  the  faving  the  trouble  of 
infpe&ing  a  table.  A  Ample  fcale  of  fpecific  gravity 
would  expofe  to  no  error  in  conftrinftion,  becaufe  all 
the  weights  but  one,  or  all  the  points  of  the  fcale  but 
one,  are  to  be  obtained  by  calculation,  which  is  incom¬ 
parably  more  exa£t  than  any  manual  operation,  and 
the  table  can  always  be  more  exa£t  than  any  complex 


Specific 

Gravity. 


obfervation.  But  a  ftill  greater  advantage  is,  that  the. 
inftruments  would  by  this  means  be  fitted  for  examin¬ 
ing  all  liquors  whatever,  whereas  at  prefent  they  are  al¬ 
moft  ufelefs  for  any  but  the  one  for  which  they  are  con- 
ftrutfted. 

Hydrometers  are  of  two  kinds.  The  moft  fimple 
and  the  moft  delicate  are  juft  a  fubftitute  for  the  hydro- 
ftatical  balance.  They  confift  of  a  ball  (or  rather  an 
egg  or  pear-ftiaped  veffel,  which  moves  more  eaffly 
through  the  fluid)  A  (fig.  1.)  having  a  foot  proje&ing 
down  from  it,  terminated  by  another  ball  B,  and  a  {len¬ 
der  ftalk  or  wire  above,  carrying  a  little  difh  C.  The 
whole  is  made  fo  light  as  to  float  in  the  lighted:  fluid  we 
are  acquainted  with  \  fuch  as  vitriolic  or  muriatic  ether, 
whofe  fpecific  gravity  is  only  0.73.  This  number  fhould 
be  marked  on  the  dilh,  indicating  that  this  is  the  fpecific 
gravity  of  the  fluid  in  which  the  inftrument  floats,  fink¬ 
ing  to  the  point  D  of  the  ftem.  The  ball  B  is  made 
heavy,  and  the  foot  is  of  fome  length,  that  the  inftru¬ 
ment  may  have  (lability,  and  fwim  ere£t,  even  if  confi- 
derably  loaded  above  }  and,  for  the  fame  reafon,  it  muft 
be  made  very  round,  other  wife  it  will  lean  to  a  fide.. 
When  put  into  a  heavier  liquor,  its  buoyancy  will  caufe 
it  to  float  with  a  part  of  the  ball  above  the  furface- 
Weights  are  now  put  into  the  fcale  C,  till  the  inftru¬ 
ment  fink  to  D.  The  weight  put  into  the  fcale,  added 
to  the  weight  of  the  inftrument,  is  the  weight  of  the 
difplaced  fluid.  This,  compared  with  the  weight  of  the 
whole  when  the  inftrument  is  fwimming  in  pure  water,, 
gives  the  fpecific  gravity  of  the  fluid.  All  trouble  of 
calculation  may  be  avoided  by  marking  the  weights 
with  fuch  numbers  as  (hall  indicate  the  fpecific  gravity 
at  once.  Thus  having  loaded  the  inftrument  fo  as  to 
fink  it  to  D  in  pure  water,  call  the  whole  weight  1000  j. 
then  weigh  the  inftrument  itfelf,  and  fay,  “  as  the  weight 
when  fwimming  in  water  is  to  its  prefent  weight,  fo  i* 
1000  to  a  4th  proportional.”  This  is  the  fpecific  gra¬ 
vity  of  the  liquor  which  would  float  the  unloaded  in¬ 
ftrument.  Suppofe  this  to  be  730.  The  hydrome¬ 
ter  would  juft  float  in  muriatic  ether,  and  this  (hould 
be  marked  .  on  the  fide,.  Now  make  a  fet  of  fmall 

weights,. 
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•Specific  weights,  and  mark  them,  not  by  their  weights  in  grains, 
Gravity,  g *n  fuch  un*lts  that  270  of  them  (hall  be  equal  to  the 
weight  which  fits  the  inftrument  for  pure  water. 

Suppofe  that,  in  order  to  float  this  inftrument  in  a 
certain  brandy,  there  are  required  186  in  thefe  fmall 
weights.  This  added  to  730  gives  916  for  the  fpecific 
~ gravity,  and  fhows  it  to  be  precifely  excife  proof  fpi- 
rit.  Nine  weights,  viz.  256,  128,  64,  32,  16,  8,  4, 
-2,  1,  will  fuffice  for  all  liquors  from  ether  to  the 
ftrongeft  worts.  And  that  the  trouble  in  changing 
the  weights  may  be  greatly  leffened,  let  a  few  circles 
41 ,  b ,  c ,  d,  e,  be  marked  on  the  top  of  the  ball.  When 
we  fee  it  float  unloaded  at  the  circle  C  for  inftance,  we 
know  it  will  require  at  leaf!  128  to  fink  it  to  D  on  the 
ftem. 

If  the  weights  to  be  added  above  are  confiderable, 
it  raifes  the  centre  of  gravity  fo  much,  that  a  fmall  want 
of  equilibrium,  by  laying  the  weights  on  one  fide,  will 
produce  a  great  inclination  of  the  inftrument,  which  is 
unfightly.  Inftead  therefore  of  making  them  loofe 
weights,  it  is  proper  to  make  them  round  plates,  with  a 
fmall  hole  in  the  middle,  to  go  on  a  pin  in  the  middle 
of  the  fcale.  This  will  keep  the  inftrument  always  up¬ 
right.  But  unlefs  the  hydrometer  is  of  a  confiderable 
fize,  it  can  hardly  be  made  fo  as  to  extend  from  the 
lighted  to  the  heavieft  fluid  which  we  may  have  oc¬ 
casion  to  examine,  even  though  we  except  mercury. 
Some  of" the  mineral  acids  are  confiderably  more  than 
twice  the  weight  of  ether.  When  there  is  fuch  a  load 
at  top,  the  hydrometer  is  very  apt  to  overfet,  and  inclines 
with  the  lmalleft  want  of  equilibrium.^  Great  fize  is  in¬ 
convenient  even  to  the  philofopher,  becaufe  it  is  not  al¬ 
ways  in  his  power  to  operate  on  a  quantity  of  fluid  fuf- 
ficient  to  float  the  inftrument.  Therefore  two,  or  per¬ 
haps  three,  are  neceflarv  for  general  examination.  One 
may  reach  from  ether  to  water  *,  another  may  ferve  for 
all  liquors  of  a  fpecific  gravity  between  one  and  one  and 
a  half ;  and  the  third,  for  the  mineral  acids,  may  reach 
from  this  to  two.  If  each  of  thefe  be  about  two  folid 
inches  in  capacity,  we  may  eafily  and  expeditioufly  de¬ 
termine  the  fpecific  gravity  within  one  ten  thoufandth 
part  of  the  tiuth  :  and  this  is  precifion  enough  for  moft 
purpofes  of  fcience  or  bufinefs. 

The  chief  queftions  are,  1.  To  afcertain  the  fpecific 
gravity  of  an  unknown  fluid.  This  needs  no  farther 
explanation.  2.  To  afcertain  the  proportion  of  two 
fluids  which  are  known  to  be  in  a  mixture.  This  is 
»  done  by  difcovering  the  fpecific  gravity  of  the  mixture 
by  means  of  the  hydrometer,  and  then  deducing  the 
proportion  from  a  compavifon  of  this  with  the  fpecific 
gravities  of  the  ingredients. 

In  this  mode  of  examination  the  bulk  is  always  the 
fame  •,  for  the  hydrometer  is  immerged  in  the  different 
fluids  to  the  fame  depth.  Now  if  an  inch,  for  example, 
of  this  bulk  is  made  up  of  the  heavieft  fluid,  there  is  an 
inch  wanting  of  the  lighteft  *,  and  the  change  made  in 
the  weight  of  the  mixture  is  the  difference  between  the 
weight  of  an  inch  of  the  heavieft,  and  of  an  inch  of  the 
lighteft  ingredients.  The  number  of  inches  therefore 
of  the  heavieft  fluid  is  proportional  to  the  addition  made 
to  the  weight  of  the  mixture.  Therefore  let  B  and  b 
be  the  buiks  of  the  heavieft  and  lighteft  fluids  in  the 
bulk  /3  of  the  mixture  \  and  let  D,  d \  and  £  be  the  den- 
fities,  or  the  weights,  or  the  fpecific  gravities  (for  they 
»re  in  one  ratio)  of  the  heavy  fluid,  the  light  fluid,  and 


the  mixture  (their  bulk  being  that  of  the  hydrometer). 
We  have  /3rrB-j~£.  The  addition  which  would  have 
been  made  to  the  bulk  /3,  if  the  lightoft  fluid  were 
changed  entirely  for  the  heavieft,  wrould  be  D — d ;  and 
the  change  wdr’ch  is  really  made  is  £ — d»  Therefore 
/3  :  b~ D — d  :  £ — d.  For  fimiiar  reafons  we  fhouid  have 
p>  :  B=rD — d  :  D — £  \  or,  in  words,  “  the  difference  be¬ 
tween  the  fpecific  gravities  of  the  two  fluids ,  is  to  the  dif¬ 
ference  between  the  fpecific  gravities  of  the  mixture  and 
of  the  lighteft  fluid ,  as  the  bulk  of  the  whole  to  the  bulk 
of  the  heavieft  contained  in  the  mixture  and  “  the  dif¬ 
ference  of  the  fpeefle  gravities  of  the  two  fluids,  is  to  the 
difference  of  the  fpecific  gravities  of  the  mixture  and  of 
the  heavieft  fluids ,  as  tlte  bulk  of  the  whole  to  that  of  the 
lightef  contained  in  the  mixture .”  This  is  the  form  in 
which  the  ordinary  bufinefs  of  life  requires  the  anfwer 
to  be  expreffed,  becaufe, wre  generally  reckon  the  quan- 
'  tity  of  liquors  by  bulk,  in  gallons,  pints,  quarts.  But 
it  would  have  been  equally  eafy  to  have  obtained  the 
anfwer  in  pounds  and  ounces ;  or  it  may  be  had  from 
their  bulk,  fince  rve  know  their  fpecific  gravities. 

The  hydrometer  more  commonly  ufed  is  the  ancient 
one  cf  Hypatia,  confifting  of  a  ball  A  (fig.  2.)  made 
fteady  by  an  addition  B,  belowT  it  like  the  former,  but 
having  a  long  Hem  CF  above.  It  is  fo  loaded  that  it 
finks  to  the  top  F  of  the  ftem  in  the  lighteft  of  all  the 
fluids  which  we  propofe  to  meafure  with  it,  and  to~fink 
only  to  C  in  the  heavieft.  In  a  fluid  of  intermediate 
fpecific  gravity  it  will  fink  to  fome  point  between  C 
and  F. 

In  this  form  of  the  hydrometer  the  weight  is  always 
the  fame,  and  the  immediate  information  given  by  the 
inftrument  is  that  of  different  bulks  with  equal  weight. 
Becaufe  the  inftrument  finks  till  the  bulk  of  the  dif- 
placed  fluid  equals  it  in  weight,  and  the  additions  to  the 
dilplaced  fluid  are  all  made  by  the  ftem,  it  is  evident 
that  equal  bulks  of  the  ftcu  indicate  equal  additions  of 
volume.  Thus  the  ftem  becomes  a  fcale  of  bulks  to  the 
fame  weight. 

The  only  form  in  which  the  ftem  can  be  made  with 
fufficient  accuracy  is  cylindrical  or  prilfnatical.  Such  a 
ftem  may  be  made  in  the  moft  accurate  manner  by  wire¬ 
drawing,  that  is,  palling  it  through  a  hole  made  in  a  har¬ 
dened  ft  eel  plate.  If  luch  a  ftem  be  divided  into  equal 
parts,  it  becomes  a  fcale  of  bulks  in  arithmetical  progref- 
fion.  This  is  the  eafieft  and  moft  natural  divifion  of  the 
fcale  *,  but  it  will  not  indicate  denfities,  fpecific  gravities, 
or  weights  of  the  fame  bulk  in  arithmetical  progreflion. 
The  fpecific  gravity  is  as  the  weight  divided  by  the  bulk. 
Now  a  feries  of  divifors  (the  bulks),  in  arithmetical  pro- 
greftion,  applied  to  the  lame  dividend  (the  bulk  and 
weight  of  the  hydrometer  as  it  floats  in  water),  will  not 
give  a  feries  of  quotients  (the  fpecific  gravities)  in  arith¬ 
metical  progreflion  :  they  will  be  in  what  is  called  har¬ 
monic  progreflion ,  their  differences  continually  diminifh- 
ing.  This  will  appear  even  when  phyfically  confidered. 
When  the  hydrometer  finks  a  tenth  of  an  inch  near  the 
top  of  the  ftem,  it  difplaces  one  tenth  of  an  inch  of  a 
light  fluid,  compared  with  that  dilplaced  by  it  when  it 
is  floating  with  all  the  ftem  above  the  furface.  In  order 
therefore  that  the  divifions  of  the  ftem  may  indicate 
equal  changes  of  fpecific  gravity,  they  muft  be  in  a  feries 
of  harmonic  progreflionals  increafing.  The  point  at 
which  the  inftrument  floats  in  pure  water  fhouid  be  mar¬ 
ked  loco,  and  thofe  above  it  999,  998,  997,  &c. j  and 
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Specific  thofe  below  the  water  mark  muft  be  numbered  1001, 
Gravity.  I002)  1003,  &x.  Such  a  fcale  will  be  a  very  appofite 
1  V'““w  p[^ure  0f  tjie  denfities  of  fluids,  for  the  denfity  or  vici¬ 

nity  of  the  divifions  will  be  precifely  fimilar  to  the  den- 
fny  of  the  tluids.  Each  interval  is  a  bulk  of  fluid  of 
the  fame  weight.  If  the  whole  inflrument  were  drawn 
out  into  wire  of  the  fize  of  the  ftem,  the  length  from  the 
water  mark  would  be  1000. 

Such  are  the  rules  by  which  the  fcale  muft  be  divi¬ 
ded.  But  there  mull  be  fome  points  of  it  determined 
by  experiment,  and  it  will  be  proper  to  take  them  as  re¬ 
mote  from  each  other  as  poflible.  For  this  purpofe  let 
the  inflrument  be  accurately  marked  at  the  point  where 
it  Hands,  in  two  fluids,  differing  as  much  in  fpecific  gra¬ 
vity  as  the  inflrument  will  admit.  Let  it  alfo  be  mar¬ 
ked  where  it  Hands  in  water.  Then  determine  with  the 
utmoH  preciflon  the  fpecific  gravities  of  thefe  fluids,  and 
put  their  values  at  the  correfponding  points  of  the  fcale. 
Then  the  intermediate  points  of  the  fcale  muH  be  com¬ 
puted  for  the  different  intervening  fpecific  gravities,  or 
it  mufl  be  divided  from  a  pattern  fcale  of  harmonic  pro- 
greflionals  in  a  way  well  known  to  the  mathematical  in- 
Hrument-makers.  If  the  fpecific  gravities  have  been  ac¬ 
curately  determined,  the  value  1000  will  be  found  to 
fall  precifely  in  the  water  maik.  If  vre  attempt  the  di- 
vifion  entirely  by  experiment,  by  making  a  number  of 
fluids  of  different  fpecific  gravities,  and  marking  the  Hem 
as  it  Hands  in  them,  we  (hall  find  the  divifions  turn  out 
very  anomalous.  This  is  however  the  way  ufually  prac- 
tifed  }  and  there  are  few  hydrometers,  even  from  the 
befl  maker,  that  hold  true  to  a  Angle  divifion  or  two. 
Vet  the  method  by  computation  is  not  more  troublefome  $ 
and  one  fcale  of  harmonic  progreflionals  will  ferve  to 
divide  every  Hem  that  offers.  We  may  make  ufe  of  a 
fcale  of  equal  parts  for  the  Hem,  with  the  afiiflance  of 
two  little  tables.  One  of  thefe  contains  the  fpecific  gra¬ 
vities  in  harmonic  progreflion,  correfponding  to  the 
arithmetical  fcale  of  bulks  on  the  Hem  of  the  hydrome¬ 
ter  ;  the  other  contains  the  divifions  and  fra&ions  of  a 
divilion  of  the  fcale  of  bulks,  which  correfpond  to  an 
arithmetical  fcale  of  fpecific  gravities.  We  believe  this 
to  be  the  belt  method  of  all.  The  fcale  of  equal  parts 
on  the  Hem  is  fo  eafily  made,  and  the  little  table  is  fo 
cafily  infpected,  that  it  lias  every  advantage  of  accuracy 
and  difpatch,  and  it  gives,  by  the  way,  an  amufing  view 
c f  the  relation  of  the  bulks  and  denfities. 

We  have  hitherto  fuppofed  a  fcale  extending  from  the 
lighted  to  the  heavisfl  fluid.  But  unlefs  it  be  of  a  very 
inconvenient  length,  the  divifions  mufl  be  very  minute. 
Moreover,  when  the  bulk  of  the  Hem  bears  a  great  pro¬ 
portion  to  that  of  the  body,  the  inflrument  does  not  fwim 
Heady  ;  it  is  therefore  proper  to  limit  the  range  of  the 
inflrument  in  the  fame  manner  as  thofe  of  the  firfl  kind. 
A  range  from  the  denfity  of  ether  to  that  of  water  may 
be  very  well  executed  in  an  inflrument  of  very  moderate 
Hze,  and  two  others  will  do  for  all  the  heavier  liquors  \ 
or  an  equal  range  in  any  other  denfities  as  may  fuit  the 
ufual  occupations  of  the  experimenter. 

To  avoid  the  inconveniences  of  a  hydrometer  with 
a  very  long  and  flendtr  fiem,  or  the  neceflity  of  having 
a  feries  of  them,  a  third  fort  has  been  contrived,  in 
which  the  principles  of  both  are  combined.  Suppofe 
a  hydrometer  with  a  Hem,  whofe  bulk  is  -116 th  of  that 
of  the  bail,  and  that  it  finks  in  ether  to  the  top  of  the 
Hem  }  it  is  evident  that  in  a  fluid  which  is  TJ0th  heavier, 
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the  whole  Hem  will  emerge ;  for  the  bulk  of  the  difplaced  Specific 
fluid  is  now  -~th  of  the  whole  lefs,  and  the  weight  is  the  Gravit>'- 
fame  as  before,  and  therefore  the  fpecific  gravity  is  TE-th  v 
greater. 

Thus  we  have  obtained  a  hydrometer  which  will  indi¬ 
cate,  by  means  of  divifions  marked  on  the  Hem,  all  fpe¬ 
cific  gravities  from  0.73  to  0.803  j  for  0.803  *s 
greater  than  0.73.  Thefe  divifions  mufl  be  made  in 
harmonic  pregreifion,  as  before  dire&ed  for  an  entire 
fcale,  placing  0.73  at  the  top  of  the  Hem  and  0.SC3  at 
the  bottom. 

When  it  floats  at  the  lowefi  divifion,  a  weight  may 
be  put  on  the  top  of  the  Hem,  which  will  again  Hnk  it 
to  the  top.  This  weight  mufl  evidently  be  0.073,  or 
Wth  of  the  weight  of  the  fluid  difplaced  by  the  unload¬ 
ed  inflrument.  The  hydrometer,  thus  loaded,  indicates 
the  fame  fpecific  gravity,  by  the  top  of  the  Hem,  that 
the  unloaded  inflrument  indicates  by  the  lowed  divi¬ 
fion.  Therefore,  when  loaded,  it  will  indicate  another 
feries  of  fpecific  gravities,  from  0.803  to  0*8833 
(=0.803  +  0.0803),  and  will  float  in  a  liquor  of  the 
fpecific  gravity  0.8833  with  the  whole  Hem  above  the 
furface. 

In  like  manner,  if  we  take  off  this  weight,  and 
put  on  1  =  0.080.3,  it  will  fink  the  hydrometer  to  the 
top  of  the  Hem  \  and  with  this  new  wTeight  it  will 
indicate  another  feries  of  fpecific  gravities  from  0.8833 
to  0.97163  (=  0.8833  -j- 0.08833).  And,  in  the 
fame  manner,  a  third  weight  =  08833  will  again  fink 
it  to  the  top  of  the  Hem,  and  fit  it  for  another  feries  of 
fpecific  gravities  up  to  1.068793.  And  thus,  with 
thiee  weights,  wTe  have  procured  a  hydrometer  fitted  for 
all  liquors  from  ether  to  a  wort  for  a  malt  liquor  of  two 
barrels  per  quarter.  Another  weight,  in  the  fame  pro¬ 
greflion,  will  extend  the  inflrument lo  the  ftrongefl  wort 
that  is  brewed. 

This  is  a  very  commodious  form  of  the  inflrument, 
and  is  now  in  very  general  ufe  for  examining  fpirituous 
liquors,  wmrts,  ales,  brines,  and  many  fuch  articles  of 
commerce.  But  the  divifions  of  the  fcale  are  general¬ 
ly  adapted  to  the  queftions  which  naturally  occur  in  the 
bufinefs.  Thus,  in  the  commerce  of  firong  liquors, 
it  is  ufual  to  eftimate  the  article  by  the  quantity  of  fpi- 
rit  of  a  certain  ftrength  which  the  liquor  contains.— 

This  we  have  been  accuftomed  to  call  proof  fpirit,  and 
it  is  fuch  that  a  wine  gallon  weighs  7  pounds  12  ounces ; 
and  it  is  by  this  ftrength  that  the  excife  duties  are  le¬ 
vied.  Therefore  the  divifions  on  the  fcale,  and  the 
weights  which  conne£l  the  fucceflive  repetitions  of  the 
fcale,  are  made  to  exprefs  at  once  the  number  of  gal¬ 
lons  or  parts  of  a  gallon  of  proof  fpirits  contained  in  a 
gallon  of  the  liquor.  Such  inftruments  fave  all  trouble 
of  calculation  to  the  excifeman  or  dealer  •,  but  they  li¬ 
mit  the  ufe  of  a  very  delicate  and  expenfive  inflrument 
to  a  very  narrow  employment.  It  would  be  much  bet¬ 
ter  to  adhere  to  the  expreflion  either  of  fpecific  gravity 
or  of  bulk  ,  and  then  a  very  fmall  table,  which  could  be 
comprifed  in  the  finalleft  cafe  for  the  inflrument,  might 
render  it  applicable  to  every  kind  of  fluid. 

The  reader  cannot  but  have  obferved  that  the  fuc¬ 
ceflive  weights,  by  which  the  fliort  fcale  of  the  inflru¬ 
ment  is  extended  to  a  great  range  of  fpecific  gravities, 
do  not  increafe  by  equal  quantities.  Each  difference  is 
the  weight  of  the  liquor  difplaced  by  the  graduated 
Hem  of  the  inflrument  when  it  is  funk  to  the  top  of 
4  B  the 
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the  fcale. 

.  weight  of  the  inftrument  fo  loaded,  (in  our  example  it 
is  always  TVth  of  it).  It  increafes  therefore  in  the  fame 
proportion  with  the  preceding  weight  of  the  loaded 
inftrument.  In  (hort,  both  the  fucceftive  additions,  and 
the  whole  weights  of  the  loaded  inftrument,  are  quan¬ 
tities  in  geometrical  progreffion  ;  and,  in  like  manner, 
the  divifions  on  the  fcale,  if  they  correfpond  to  equal 
differences  of  fpecific  gravity,  muft  alfo  be  unequal — 
This  is  not  fufficiently  attended  to  by  the  makers  ;  and 
they  commit  an  error  here,  which  is  very  confiderable 
when  the  \vhole  range  of  the  inftrument  is  great.  For 
the  value  of  one  divifion  of  the  fcale,  when  the  largeft 
weight  is  on,  is  as  much  greater  than  its  value,  when 
the  inftrument  is  not  loaded  at  all,  as  the  full  loaded 
inftiument  is  heavier  than  the  inftrument  unloaded.  No 
manner  whatever  of  dividing  the  fcale  will  correfpond 
to  equal  differences  of  fpecific  gravity  through  the 
whole  range  with  different  weights  ;  but  if  the  divi- 
lions  are  made  to  indicate  equal  proportions  of  gravity 
when  the  inftrument  is  ufed  without  a  weight,  they 
will  indicate  equal  proportions  throughout.  This  is 
evident  from  what  we  have  been  juft  now  faying  \  for 
the  proportion  of  the  fpecific  gravities  correfponding  to 
any  two  immediately  fucceeding  weights  is  always  the 
fame. 

The  beft  way,  therefore,  of  conftru6ling  the  inftru¬ 
ment,  fo  that  the  fame  divifions  of  the  fcale  may  be  ac¬ 
curate  in  all  its  fucceftive  repetitions  with  the  different 
weights,  is  to  make  thefe  divifions  in  geometrical  pro¬ 
grefiion.  The  correfponding  fpecific  gravities  wfill  al- 
fo  be  in  geometric  proportion.  Thefe  being  all  inferted 
in  a  table,  we  obtain  them  with  no  more  trouble  than 
by  infpefling  the  fcale  which  ufually  accompanies  the 
hydrometer.  This  table  is  of  the  moil  eafy  conftruc- 
tion  \  for  the  ratio  of  the  fucceftive  bulks  and  fpecific 
gravities  being  all  equal,  the  differences  of  the  logarithms 
are  equal. 

This  will  be  illuftrated  by  applying  it  to  the  .exam¬ 
ple  already  given  of  a  hydrometer  extending  from  0.73 
to  1.068793  with  three  weights.  This  gives  four  re¬ 
petitions  of  the  fcale  on  the  ftem.  Suppofe  this  fcale 
divided  into  10  parts,  we  have  40  fpecific  gravities. — 
Let  thefe  be  indicated  by  the  numbers  o,  1.  2,  3,  &c. 
to  40.  The  mark  o  is  affixed  to  the  top  of  the  ftem, 
and  the  divifions  downwards  are  marked  1,  2,  3,  &c. 
the  loweft  being  10.  Thefe  divifions  are  eafily  deter¬ 
mined.  The  ftem,  which  we  may  fuppofe  5  inches 
long,  was  fuppofed  to  be  T~th  of  the  capacity  of  the 
ball.  It  may  therefore  be  confidered  as  the  extremity 
of  a  rod  of  II  times  its  length,  or  55  inches  ;  and  we 
muft  find  nine  mean  proportionals  between  50  and  5^ 
inches.  Subtract  each  of  thefe  from  53  inches,  and 
the  remainders  are  the  d  ftances  of  the  poinls  of  divi¬ 
fion  from  o,  the  top  of  the  fcale.  The  fmalleft  weight 
is  marked  10,  the  next  20,  and  the  third  30.  IF  the 
inftrument  loaded  with  the  weight  20  finks  in  fome  li¬ 
quor  to  the  mark  7,  it  indicates  the  fpecific  gravity  27, 
that  is,  the  27?h  of  40  mem  proportionals  between 
0.73  and  1.068793,  or  O.944242.  To  obtain  all  thefe 
intermediate  fpecific  gravities,  we  have  only  to  fubtraft 


the  logarithm  of  0.73,  from  that  of 
1.068793,  viz.  0.0288937,  211c*  take  0.0041393,  the, 
40th  part  of  the  diiTeience.  Multiply  this  by  1,  2,  3, 
&.c.  and  add  the  logarithm  of  0.73  to  each  of  the  pro¬ 
ducts.  The  fums  are  the  logarithms  of  the  fpecific  gra¬ 
vities  required.  Thefe  will  be  found  to  proceed  fo 
equably,  that  they  may  be  interpolated  ten  times  by  a 
fimple  table  of  proportional  parts  without  the  fmalleft 
fenfible  error.  Therefore  the  ftem  may  be  divided  in¬ 
to  a  hundred  parts  very  fenfible  to  the  eye  (each  being 
nearly  the  20th  of  an  inch),  and  406  degrees  of  fpecific 
gravity  obtained  within  the  range,  which  is  as  near  as 
we  can  examine  this  matter  by  any  hydrometer.  Thus 
the  fpecific  gravities  correfponding  to  N°  26,  27,  28, 
29,  are  as  follow  : 


Spedik 


26 

27 

28 
29 


°*93529 

0.94424 

0.95328 

0.96241 


1  ft  Diff. 

895 

904 

9*3 


2d  Diff. 

9 

9 


Nay,  the  trouble  of  infpe&ing  a  table  may  be  avoid¬ 
ed,  by  forming  on  a  fcale  the  logarithms  of  the  num¬ 
bers  between  7300  and  1068.793,  and  placing  along 
fide  of  it  a  fcale  of  the  fame  length  divided  into  400 
equal  parts,  numbered  from  o  to  400.  Then,  looking 
for  the  mark  Ihown  by  the  hydrometer  on  this  fcale  or 
equal  parts,  we  fee  oppofite  to  it  the  fpecific  gravity. 

We  have  been  thus  particular  in  the  illuftration  of 
this  mode  of  conftruClion,  becaufe  it  is  really  a  beauti¬ 
ful  and  commodious  inftrument,  which  may  be  of  great 
ufe  both  to  the  naturalift  and  to  the  man  of  bufinefs. — . 
A  table  may  be  comprifed  in  20  oCIavo  pages,  which 
will  contain  the  fpecific  gravities  of  every  fluid  which 
can  intereft  either,  and  anfvver  every  queftion  relative 
to  their  admixture  with  as  much  precifion  as  the  ob- 
fervations  can  be  made.  We  therefore  recommend  it 
to  our  readers,  and  we  recommend  the  very  example 
which  we  have  given  as  one  of  the  moft  convenient. 
The  inftrument  need  not  exceed  eight  inches  in  length, 
and  may  be  contained  in  a  pocket  cafe  of  two  inches 
broad  and  as  many  deep,  which  will  alfo  contain  the 
fcale,  a  thermometer,  and  even  the  table  for  applying  it 
to  all  fluids  which  have  been  examined. 

It  is  unfortunate  that  no  graduated  hydrometer  can 
be  made  fo  eafily  for  the  examination  of  the  corrofive 
mineral  acids  (a).  Thefe  muft  be  made  of  glafs,  and 
we  cannot  depend  on  the  accurate  cylindric  form  of  any 
glafs  ftem.  But  if  any  fuch  can  be  procured,  the  con- 
ftru£tion  is  the  fame.  The  divided  fcale  may  either  be 
on  thin  paper  pafted  on  the  infide  of  the  ftem,  or  it  may 
be  printed  on  the  ftem  itfelf  from  a  plate,  with  ink  made 
of  a  metallic  calx,  which  will  attach  itfelf  to  the  glafs 
with  a  very  moderate  heat.  We  would  recommend 
common  white  enamel,  or  arfenical  glafs,  as  the  fitteft 
material  for  the  whole  inftrument  •,  and  the  ink  ufed,  in 
taking  the  impreftion  of  the  fcale,  may  be  the  fame  that 
is  ufed  for  the  low-priced  printing  on  Delft  ware  pot¬ 
tery. — Firft  form  the  fcale  on  the  ftem.  Then,  having 
meafured  the  folid  contents  of  the  graduated  part  as  ex¬ 
actly  as  poftible,  and  determined  on  the  general  fhape 

of 
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Specific  of  the  ball  and  counterpoife  below,  calculate  Its  fize,  fo 
Gravity.  that  it  may  be  a  little  lefs  than  ten  times  that  of  the 
dem.  The  glafs-blower  can  copy  this  very  nearly,  and 
join  it  to  the  ftem,  Then  make  two  brines  or  other  li¬ 
quors,  which  fhall  have  fpecific  gravities  in  the  ratio  of 
jo  to  11.  Load  the  indrument  fo  that  it  may  fink  to 
o  in  the  lighted:.  When  put  into  the  heavied,  it  ihould 
rife  to  10.  If  it  does  not  rife  fo  high,  the  immerfed  part 
is  too  fmall.  Let  the  glafs-blower  enlarge  the  ball  of 
the  counterpoife  a  little.  Repeat  this  trial  till  it  be  ex- 
aft.  Nothing  now  remains  but  to  form  the  weights  ; 
And  here  we  obferve,  that  when  the  inftrument  is  to 
have  a  very  great  range,  as  for  examining  all  dates  of 
the  vitriolic  acid,  it  has  a  chance  of  being  very  tot¬ 
tering  when  loaded  with  the  greated  weight  on  the 
top  of  fo  long  a  fcale.  To  avoid  this,  Mr  Quin  and 
others  have  added  fome  of  their  weights  below. — - 
But  this  will  not  fuit  the  prefent  condruftion,  becaufe 
it  will  alter  the  proportion  between  the  balks  of  the 
deni  and  immerfed  part.  Therefore  let  thefe  weights 
confid  of  cylinders  of  metal  fmall  enough  to  go  into 
the  dem,  and  let  them  be  foldered  to  the  end  of  long 
wires,  which  will  let  them  go  to  the  bottom,  and  leave 
a  fmall  hook  or  ring  at  top.  Thefe  can  lie  alongfide 
of  the  indrument  in  its  cafe.  This  is  indeed  the  bed 
condruftion  for  every  hydrometer,  becaufe  it  makes  it 
incomparably  more  deady.  The  indrument  is  poifed 
by  fmall  fhot  or  mercury.  But  it  will  be  much  better  to 
do  it  with  Newton’s  fudble  metal  (three  parts  of  tin, 
five  parts  of  lead,  and  eight  parts  of  bifmuth)  in  coarfe 
filings.  When  the  exaft  quantity  has  been  put  in,  the 
indrument  may  be  fet  in  a  veffel  of  oil,  and  this  kept 
on  the  fire  till  all  is  completely  melted.  It  foon  freezes 
again,  and  remains  fad.  If  this  metal  is  not  to  be  had, 
let  a  few  bits  of  fealing  wax  be  added  to  the  mercury 
or  fhot,  to  make  up  the  counterpoife.  When  heated, 
it  will  float  a-top,  and  when  it  freezes  again  it  will 
keep  all  fad.  Thus  we  flaall  make  a  very  complete  and 
cheap  indrument. 

There  is  yet  another  method  of  examining  the  fpe¬ 
cific  gravities  of  fluids,  fird  propofed  by  Dr  Wilfon, 
late  profelfor  of  adronomy  in  the  univerfity  of  Glafgow. 
This  is.by  a  feries  of  fmall  glafs  bubbles,  differing  equally, 
or  according  to  fome  rule,  from  each  other  in  fpecific 
gravity,  and  each  marked  with  its  proper  number. 
When  thefe  are  thrown  into  a  fluid  which  is  to  be  exa¬ 
mined,  all  tliofe  which  are  heavier  than  the  fluid  will  fall 
to  the  bottom.  Then  holding  the  veffel  in  the  hand, 
or  near  a  fire  or  candle,  the  duid  expands,  and  one  of 
the  floating  bubbles  begins  to  fink.  Its  fpecific  gravity, 
therefore  was  either  equal  to,  or  a  little  lefs  than,  that 
of  the  fluid  j  and  the  degree  of  the  thermometer,  when 
it  began  to  fink,  will  inform  us  how  much  it  was  defi¬ 
cient,  if  we  know  the  law  of  expanfion  of  the  liquor. 
Sets  of  thefe  bubbles  fitted  for  the  examination  of  {pi- 
rituous  liquors,  with  a  little  treatife  fhowing  the  manner 
of  ufing  them,  and  calculating  by  the  thermometer,  are 
made  by  Mr  Brown,  an  ingenious  artid  of  Glafgow, 
and  are  often  ufed  by  the  dealers  in  fpirits,  being  found 
both  accurate  and  expeditious. 

Alfo,  though  a  bubble  or  two  fhould  be  broken,  the 
drength  of  fpirits  may  eafily  be  had  by  means  of  the 
remainder,  unlefs  two  or  three  in  immediate  fucceflion 
be  wanting:  for  a  liquor  which  anfwcrs  to  N°  4  will 
fink  N°  2.  by  heating  it  a  few  degrees,  and  therefore 


N°  3.  may  be  fpared.  This  is  a  great  advantage  in  or-  Specific 
dinary  bufinefs.  A  nice  hydrometer  is  not  only  an  ex-  Gravity- 
penfive  indrument,  but  exceedingly  delicate,  being  fo 
very  thin.  If  broken  or  even  bruifed,  it  is  ufelefs,  and 
can  hardly  be  repaired  except  by  the  very  maker. 

As  the  only  quedion  here  is,  to  determine  how  many 
gallons  of  excife  proof  fpirits  is  contained  in  a  quantity 
of  liquor,  the  artid  has  condrufted  this  feries  of  bubbles 
in  the  fimpled  manner  pofiible,  by  previoudy  making 
40  or  50  mixtures  of  fpirits  and  water,  and  then  adjudg¬ 
ing  the  bubbles  to  thefe  mixtures.  In  fome  fets  the 
number  on  each  bubble  is  the  number  of  gallons  of 
proof  fpirits  contained  in  100  gallons  of  the  liquor.  In 
other  fets  the  number  on  each  bubble  expreffes  the  gal¬ 
lons  of  water  which  will  make  a  liquor  of  this  drength, 
if  added  to  14  gallons  of  alcohol.  Thus,  if  a  liquor  an- 
fwers  to  N°  4,  then  4  gallons  of  water  added  to  14 
gallons  of  alcohol  will  make  a  liquor  of  this  drength. 

The  fird  is  the  bed  method  ;  for  we  fhould  be  midaken 
in  fuppofing  that  18  gallons,  which  anfvver  to  N°4,  con¬ 
tains  exaftly  14  gallons  of  alcohol :  it  contains  more 
than  14,  for  a  reafon  to  be  given  by  and  by. 

By  examining  the  fpecific  gravity  of  bodies,  the  phi- 
lofopher  has  made  fome  very  curious  difcoveries.  The 
mod  remaikable  of  thefe  is  the  change  which  the  denfi- 
ty  of  bodies  differs  by  mixture.  It  is  a  mod  reafonable 
expeftation,  that  when  a  cubic  foot  of  one  fubdance  is 
mixed  any  how  with  a  cubic  foot  of  another,  the  bulk 
of  the  mixture  will  be  two  cubic  feet  \  and  that  18  gal¬ 
lons  of  water  joined  to  18  gallons  of  oil  will  fill  a  veffel 
of  36  gallons.  Accordingly  this  was  never  doubted  5 
and  even  Archimedes,  the  mod  fcrupulous  of  mathema¬ 
ticians,  proceeded  on  this  fuppofition  in  the  folution  of 
his  famous  problem,  the  difcovery  of  the  proportion  of 
filver  and  gold  in  a  mixture  of  both.  He  does  not  even 
mention  it  as  a  podulate  that  ?noy  be  granted  him,  fo 
much  did  he  conceive  it  to  be  an  axiom.  Yet  a  little 
refleftion  feems  fufficient  to  make  it  doubtful  and  to 
require  examination.  A  box  filled  with  mufket-balls 
will  receive  a  confiderable  quantity  of  fmall  fhot,  and  af¬ 
ter  this  a  confiderable  quantity  of  fine  fand,  and  after 
this  a  confiderable  quantity  of  water.  Something  like 
this  might  happen  in  the  admixture  of  bodies  of  porous 
texture.  But  fuch  fub dances  as  metals,  glafs,  and  fluids, 
where  no  difcontinuity  of  parts  can  be  perceived,  or  was 
fufpefted,  feem  free  from  every  chance  of  this  kind  of  in- 
trofufeeption.  Lord  Bacon,  however,  without  being  a 
naturalid  or  mathematician  ex  profejfo,  inferred  from  the 
mobility  of  fluids  that  they  confided  of  diferete  parti¬ 
cles,  which  mud  have  pores  interpofed,  whatever  be 
their  figure.  And  if  we  aferibe  the  different  denfities,  or 
other  fenfible  qualities,  to  difference  in  fize  or  figure  of 
thofe  particles,  it  mad  frequently  happen  that  the  fmall- 
er  particles  will  be  lodged  in  the  interdices  between  the 
larger,  and  thus  contribute  to  the  weight  of  the  fenfible 
mafs  without  increafing  its  bull?.  He  therefore  fufpefts 
that  mixtures  will  be  in  general  lefs  bulky  than  the  fum 
of  their  ingredients. 

Accordingly,  the  examination  of  this  quedion  was 
one  of  the  fird  employments  of  the  Royal  Society  of 
London,  and  long  before  its  inditution  had  occupied 
the  attention  of  the  gentlemen  wdio  afterwards  compo- 
fed  it.  The  regider  of  the  Society’s  early  meetings 
contains  many  experiments  on  this  fubjeft,  with  mix¬ 
tures  of  gold  and  filver,  of  other  metals,  and  of  various 
4  B  Z  fluids, 
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Specific  fluids,  examined  by  the  hydroftatical  balance  of  Mr 
Gravity.  JJ0yie#  Dr  Hooke  made  a  prodigious  number,  chief¬ 
ly  on  articles  of  commerce,  which  were  unfortunately 
loft  in  the  fire  of  London. 

It  was  foon  found,  however,  that  Lord  Bacon’s  con¬ 
jecture  had  been  well  founded,  and  that  bodies  changed 
their  denfity  very  fenfibly  in  many  cafes.  In  general, 
it  was  found  that  bodies  which  had  a  ftrong  chemical 
affinity  increafed  in  denfity,  and  that  their  admixture 
was  accompanied  with  heat. 

By  this  difcovery  it  is  manifeft  that  Archimedes  had 
not  folved  the  problem  of  detedling  the  quantity  of  fil¬ 
ver  mixed  with  the  gold  in  King  Hiero’s  crown,  and 
that  the  phyfical  folution  of  it  requires  experiments  made 
on  all  the  kinds  of  matter  that  are  mixed  together. 
We  do  not  find  that  this  has  been  done  to  this  day,  al¬ 
though  we  may  affirm  that  there  are  few  queftions  of 
more  importance.  It  is  a  very  curious  fa<ft  in  chemi- 
ftry,  and  it  would  be  moft  defirable  to  be  able  to  re¬ 
duce  it  to  fome  general  laws  :  For  inftance,  to  afcertain 
what  is  the  proportion  of  two  ingredients  which  pro¬ 
duces  the  greateft  change  of  denfity.  This  is  impor¬ 
tant  in  the  fcience  of  phyfics,  becaufe  it  give  us  confi- 
derable  information  as  to  the  mode  of  aClion  of  thofe 
natural  powers  or  forces  by  which  the  particles  of  tan¬ 
gible  matter  are  united.  If  this  introfufception,  con¬ 
centration,  compenetration,  or  by  whatever  name  it 
be  called,  were  a  mere  reception  of  the  particles  of 
one  fubftance  into  the  interftices  of  thofe  of  another, 
it  is  evident  that  the  greateft  concentration  would  be 
obferved  when  a  fmall  quantity  of  the  recipiend  is  mix¬ 
ed  with,  or  diffeminated  through,  a  great  quantity  of 
the  other.  It  is  thus  that  a  fmall  quantity  of  fine  (and 
will  be  received  into  the  interftices  of  a  quantity  of 
fmall  (hot,  and  will  iricreafe  the  weight  of  the  bagful 
without  increafing  its  bulk.  The  cafe  is  nowTife  diffe¬ 
rent  when  a  piece  of  freeftone  has  grown  heavier  by 
imbibing  or  abforbing  a  quantity  of  water.  If  more 
than  a  certain  quantity  of  land  has  been  added  to  the 
imall  (hot,  it  is  no  longer  concealed.  In  like  manner, 
various  quantities  of  water  may  combine  with  a  mafs  of 
clay,  and  increafe  its  fize  and  weight  alike.  All  this  is 
very  conceivable,  occafioning  no  difficulty. 

But  this  is  not  the  cafe  in  any  of  the  mixtures  we 
are  now  confidering.  In  all  thefe,  the  firft  additions  of 
either  of  the  two  fubftances  produce  but  an  inconfider- 
able  change  of  general  denfity  ;  and  it  is  in  general 
moft  remarkable,  whether  it  be  condenfation  or  rare- 
fadlion,  when  the  two  ingredients  are  nearly  of  equal 
bulks.  We  can  illuftrate  even  this  difference,  by  re¬ 
flecting  on  the  imbibition  of  water  by  vegetable  folids, 
fuch  as  timber.  Some  kinds  of  wood  have  their  weight 
much  more  increafed  than  their  bulks  ;  other  kinds  of 
wood  are  more  enlarged  in  bulk  than  in  weight.  The 
like  happens  in  grains.  This  is  curious,  and  (hows  in  the 
moft  unqueftionable  manner  that  the  particles  of  bodies 
are  not  in  contadl,  but  are  kept  together  by  forces 
which  a£t  at  a  diftance.  For  this  diftance  between 
the  centres  of  the  particles  is  moft  evidently  fufceptible 
of  variation  ;  and  this  variation  is  occafioned  by  the  in¬ 
troduction  of  another  fubftance,  *which,  bv  aCting  on 
the  particles  by  attraction  or  repulfion,  diminiffies  or 
increafes  their  mutual  adlions,  and  makes  new  diftances 
neceffary  for  bringing  all  things  again  into  equilibrium. 
We  refer  the  curious  reader  to  the  ingenious  theory  of 


the  abbe  Bofcovich  for  an  excellent  illuftration  of  this  Specific 
fubjeCl  (  The  or.  Phil.  Nat.  §  de  Solutione  Chemica).  Gravity. 

This  queftion  is  no  lefs  important  to  the  man  of  bu- 
finefs.  'I  ill  we  know  the  condenfation  of  thofe  metals 
by  mixture,  we  cannot  tell  the  quantity  of  alloy  in  gold 
and  filver  by  means  of  their  fpecific  gravity  ;  nor  can  -we 
tell  the  quantity  of  pure  alcohol  in  any  fpirituous  liquor, 
or  that  of  the  valuable  fait  in  any  folution  of  it.  For 
want  of  this  knowledge,  the  dealers  in  gold  and  filver 
are  obliged  to  have  recourfe  to  the  tedious  and  difficult 
teft  of  the  allay,  which  cannot  be  made  in  all  places  or 
by  all  men.  It  is  therefore  much  to  be  wiffied,  that 
fome  perfons  would  inftitute  a  feries  of  experiments  in 
the  moft  interefting  cafes  :  for  it  rauft  be  obferved,  that 
this  change  of  denfity  is  not  always  a  fmall  matter  ;  it  is 
fometimes  very  confiderable  and  paradoxical.  A  re¬ 
markable  inftance  may  be  given  of  it  in  the  mixture  of 
brafs  and  tin  for  bells,  great  guns,  optical  fpeculums, 

&c.  The  fpecific  gravity  of  call  brafs  is  nearly  8.0c6, 
and  that  of  tin  is  nearly  7.363.  If  two  parts  of  brafs  be 
mixed  with  one  of  tin,  the  fpecific  gravity  is  8.917; 
whereas,  if  each  had  retained  its  former  bulk,  the  fp.  grav. 

would  have  been  only  7.793  A 

mixture  of  equal  parts  fliould  have  the  fpecific  gravity 
7.684  ;  but  it  is  8.441.  A  mixture  of  two  parts  tin 
with  one  part  brafs,  inftead  of  being  7.577,  is  8.027. 

In  all  thefe  cafes  there  is  a  great  increafe  of  fpecific 
gravity,  and  confequently  a  great  condenfation  of  parts 
or  contraction  of  bulk.  The  firft  mixture  of  eight  cu¬ 
bic  inches  of  brafs,  for  inftance,  with  four  cubic  inches 
of  tin,  does  not  produce  1  2  cubic  inches  of  bell-metal, 
but  only  ic-J-  nearly,  having  fhrunk  ^ .  It  would  ap¬ 
pear  that  the  diftances  of  the  brafs  particles  are  moft  af¬ 
fected,  or  perhaps  it  is  the  brafs  that  receives  the  tin  in¬ 
to  its  pores  ;  for  we  find  that  the  cc<ndenfations  in  thefe 
mixtures  are  nearly  proportional  to  the  quantities  of  the 
brafs  in  the  mixtures.  It  is  remarkable  that  this  mix¬ 
ture  with  the  lighter!  of  all  metals  has  made  a  compofi- 
tion  more  heavy  and  denfe  than  brafs  can  be  made  by 
any  hammering. 

The  moft  remarkable  inftance  occurs  in  mixing  iron 
with  platina.  If  10  cubic  inches  of  iron  are  mixed  with 
J-J-  of  platina,  the  bulk  of  the  compound  is  only 
inches.  The  iron  therefore  has  not  (imply  received  the 
platina  into  its  pores  :  its  own  particles  are  brought 
nearer  together.  There  are  fimilar  refults  in  the  folu¬ 
tion  of  turbith  mineral,  and  of  fome  other  falls,  in  wa¬ 
ter.  The  water,  inftead  of  rifing  in  the  neck  of  the  vef- 
fel,  when  a  fmall  quantity  of  the  fait  has  been  added  to 
it,  finks  confiderably,  and  the  two  ingredients  occupy 
lefs  room  than  the  water  did  alone. 

The  fame  thing  happens  in  the  mixture  of  w  ater  with 
other  fluids  and  different  fluids  with  each  other  :  But  we 
are  not  able  to  trace  any  general  rule  that  is  obferved 
with  abfolute  precifion.  In  moft  cafes  of  fluids  the 
greateft  condenfation  happens  when  the  bulks  of  the  in¬ 
gredients  are  nearly  equal.  Thus,  in  the  mixture  of  al¬ 
cohol  and  water,  we  have  the  greateft  condenfation 
when  1 6\  ounces  of  alcohol  are  mixed  with  20  ounces 
of  water,  and  the  condenfation  is  about  of  the  whole 
bulk  of  the  ingredients.  It  is  extremely  various  in  dif¬ 
ferent  fubftances,  and  no  claffification  of  them  can  be 
made  in  this  refpect. 

A  differtation  has  been  publifhed  on  this  fubject  by 
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Specific  Dr  Hahn  of  Vienna,  intitled  De  Ejfwacici  Mixtionis  in 
Gravity.  tnutandis  Corporum  Voluminibus ,  in  which  all  the  re- 
markable  inftances  of  the  variation  of  denfity  have  been 
collected.  All  that  we  can  do  (as  we  have  no  dire&ing 
principle)  is  to  record  fuch  inftances  as  are  of  chief  im¬ 
portance,  being  articles  of  commerce. 

The  firft  that  occurs  to  us  is  the  mixtures  of  alcohol 
and  water  in  the  compofition  of  fpirituous  liquors.  This 
has  been  conftdered  by  many  with  great  care.  The  moft 
fcrupulous  examination  of  this,  or  perhaps  of  any  mix¬ 
ture,  has  been  lately  made  by  Dr  Blagden  (now  Sir 
Charles  Blagden)  of  the  Royal  Society,  on  the  requi- 
fition  of  the  Board  of  Excife.  He  has  publiftied  an  ac¬ 
count  of  the  examination  in  the  Phiiofophical  Tranfac- 
tions  of  London  in  1791  and  1792.  We  (hall  give  an 
account  of  it  under  the  article  SPIRITUOUS  Liquors  / 
and  at  prefent  only  feleCt  one  column,  in  order  to  (how 
the  condenfation.  The  alcohol  was  almofHhe  ftrongeft 
that  can  be  produced,  and  its  fpecific  gravity,  when  of 
the  temperature  6o°,  was  0.825.  The  whole  mixtures 
were  of  the  fame  temperature. 

Column  1.  contains  the  pounds,  ounces,  or  other 
meafures  by  weight,  of  alcohol  in  the  mixture.  Co¬ 
lumn  2.  contains  the  pounds  or  ounces  of  water.  Co¬ 
lumn  3.  is  the  fum  of  the  bulks  of  the  ingredients,  the 
bulk  of  a  pound  or  ounce  of  water  being  accounted.  1. 
Column  4.  is  the  obferved  fpecific  gravity  of  the  mix¬ 
ture,  taken  from  Dr  Blagden’s  diftertation.  Column  5. 
is  the  fpecific  gravity  which  would  have  been  obferved 
if  the  ingredients  had  each  retained  its  own  fpecilic  gra¬ 
vity.  This  we  calculated  by  dividing  the  fum  of  the 
two  numbers  of  the  firft  and  fecond  columns  by  the  cor- 
refponding  number  of  the  third.  Column  6.  is  the  dif¬ 
ference  of  column  4.  and  column  5.  and  exhibits,  the 
condenfation. 

TABLE. 
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74 

20 

3 

27.2424 

0-8543 

0.8443 

100 
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9 
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20 

10 
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20 
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20 
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20 
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20 
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19 
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16 
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It  is  to  be  remarked,  that  the  condenfation  is  greateft 
when  i6i  ounces  of  alcohol  have  been  added  to  20  of 
water,  and  the  condenfation  is  tjttViV*  or  nearly  y^th 
of  the  computed  denfity.  Since  the  fpecific  gravity  of 
alcohol  is  0.825,  it  is  evident  that  1  ounces  of  alco¬ 
hol  and  20  ounces  of  water  have  equal  bulks.  So  that 
the  condenfation  is  greateft  when  the  fubftances  are  mix¬ 
ed  in  equal  volumes 4  and  iS  gallons  of  alcohol  mixed 
with  18  gallons  of  water  will  produce  not  36  gallons  of 
fpirits,  but  35  only. 

We  may  alfo  obferve,  that  this  is  the  mixture  to 
which  our  revenue  laws  refer,  declaring  it  to  be  one  to 
fix  or  one  in  j even  under  proof,  and  to  weigh  7  pounds 
1  3  ounce  per  gallon.  This  proportion  was  probably  fe- 
le&ed  as  the  moft  eafily  compofed,  viz.  by  mixing  equal 
meafures  of  water  and  of  the  ftrongeft  fpirit  which  the 
known  procefies  of  diftillation  could  produce.  Its  fpeci¬ 
fic  gravity  is  0.939  very  nearly. 

We  muft  confider  this  elaborate  examination  of  the 
mixture  of  water  and  alcohol  as  a  ftandnrd  feries  of  ex¬ 
periments,  to  which  appeal  may  always  be  made,  whe¬ 
ther  for  the  purpofes  of  fcience  or  of  trade.  The  regu¬ 
larity  of  the  progreftion  is  fo  great,  that  in  the  column 
which  we  have  examined,  viz.  that  for  temperature  6o°, 
the  erreateft  anomaly  does  not  amount  to  one  part  in. fix 
thousand.  The  form  of  the  feries  is  alfo  very  judici- 
oufiy  chofen  for  the  purpofes  of  fcience. .  It  would  per¬ 
haps  have  been  more  direCtly  ftereometrical  had  the  pro¬ 
portions  of  the  ingredients  been  dated  in  bulks,  which 
are  more  immediately  connected  with  denfity.  .  But  the 
author  has  aftigned  a  very  cogent  reafon  for  his  choice, 
viz.  that  the  "proportion  of  bulks  varies,  by  a  change  of 
temperature,  becaule  the  water  and  fpirits  follow  differ¬ 
ent  laws  in  their  expanfion  by  heat. 

This  is  a  proper  opportunity  for  taking  notice  of  a, 
miftake  which  is  very  generally  made  in  the  conclufions 
drawn  from  experiments  of  this  kind.  Equal  additions 
of  the  fpirit  or  water  produce  a  feries  of  fpecific  gravi¬ 
ties,  which  decreafe  or  increafe  by  differences  continual¬ 
ly  diminifhing.  Hence  it  is  inferred  that  there  is  a  con¬ 
traction  of  bulk.  Even  Dr  Lewis*  one  of  our  moft  ac- 

compliftied 
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complitoed  naluralifts,  advances  this  pofition,  in  a  dif- 
fertation  on  the  potato  of  America  ;  and  it  confiderably 
affeds  his  method  for  eftimating  the  ftrength  of  the  pot¬ 
ato  leys.  But  that  it  is  a  mid ake,  appears  plainly  from 
this,  that  although  we  add  for  ever  equal  quantities  of 
the  fpirits,  we  toall  never  produce  a  mixture  which  has 
as  fmall  a  fpecific  gravity  as  alcohol.  Therefore  the  fe- 
ries  of  fucceflive  gravities  mud  approximate  to  this  with¬ 
out  end,  like  the  ordinates  of  a  hyperbolic  curve  refer¬ 
red  to  its  affymptote. 

That  this  may  appear  in  the  mod  general  terms,  let 
w  reprefent  the  weight  of  the  condant  quantity  of  wa¬ 
ter  in  the  mixture,  and  let  a  be  the  weight  of  the  fmall 
addition  of  fpirits.  A.lfo  let  w  reprefent  the  bulk  of 
this  quantity  of  water,  and  b  the  bulk  of  the  fmall  ad¬ 
dition  of  alcohol.  The  weight  of  the  mixture  is  w 


the  fpecific  gravity  obferved  5  and  thus  we  learn  whe¬ 
ther  b ,  the  bulk  of  the  added  ingredient,  differs  any 
change.  We  toall  have  occafion  by  and  by  to  refume 
the  confide  ration  of  this  quedion,  which  is  of  the  fir  ft 
moment  in  the  theory  of  fpecific  gravities,  and  has  great 
influence  in  many  tranfa£lions  of  commerce. 

This  feries  of  fpecific  gravities  is  not  fo  well  fitted 
for  commercial  tranfaftions.  In  thefe  the  uiual  quef- 
tion  is,  how  many  gallons  of  alcohol  is  there  in  a  calk, 
or  fome  number  of  gallons  of  fpirit  ?  and  it  is  more 
diredfly  anfwered  by  means  of  a  table,  formed  by  mix¬ 
ing  the,  ingredients  in  aliquant  parts  of  one  condant 
bulk  X  he  following  table,  condrudled  from  the  ex¬ 
periments  of  Mr  Biiffon  of  the  academy  of  Paris,  and 
publ idled  in  the  Memoirs  for  1769,  is  therefore  in- 
ferted. 


and  its  bulk  is  to-| -b9  and  its  fpecific  gravity  is 


w-f  b' 


If  we  now  add  a  fecond  equal  quantity  of  fpirits,  the 
weight  will  be  w-\-2a,  and  if  the  fpirit  retains  its  den- 
fity  unchanged,  the  bulk  will  be  w-{-2  by  and  the  fpeci- 
~  .  .  W-U2  a 

tic  gravity  is - - - -  :  and  after  any  number  m  of  fuch 

w  -f~  2  b  * 

equal  additions  of  fpirits,  the  fpecific  gravity  will  be 
Xv-\-ma 

- ; - 7.  Divide  the  numerator  of  this  fra&ion  bv  its 

*w  -j-  m  b  J 

denominator,  and  the  quotient  or  fpecific  gravity  will 

«  mX  a — b  . 

be  1  T*  ~~  Tms  confi^s  °f  the  condant  part  1, 


and  the  variable  part— We  need  attend  only 
w-\-mb  J 

to  this  part.  If  its  denominator  were  condant*  it  is 
plain  that  the  fucceffive  fpecific  gravities  wrould  have 

equal  differences,  each  being  =  — — becaufe  ?7i  in- 

w-\-mb 

creafes  by  the  continual  addition  of  an  unit,  and  a _ b 

is  a  condant  quantity.  But  the  denominator  w  +  ///  b 
continually  increafes,  and  therefore  the  value  of  the  frac* 
.  a — b  ....... 

tion  — ; — —7  continually  dimimtoes. 
w  -J-  m  b 


Therefore  the  gradual  diminution  of  the  increments 
or  decrements  of  fpecific  gravity,  by  equal  additions  of 
one  ingredient  to  a  condant  meafure  of  the  other,  is  not 
of  itfelf  an  indication  of  a  change  of  denfity  of  either 
of  the  ingredients  ;  nor  proves  that  in  very  diluted  mix¬ 
tures  a  greater  proportion  of  one  ingredient  is  abforbed 
or  lodged  in  the  interdices  of  the  other,  as  is  generally 
imagined.  I  his  mud  be  afeertained  by  comparing 
each  fpecific  gravity  with  the  gravity  expreffed  by  1 
w-f-m(a — b) 

w-\-m  b 

This  feries  of  fpecific  gravities  refembles  fuch  a  nu¬ 
merical  feries  as  the  following,  1  ;  .  . . ;  1 .56  5 

1.163  5  I .  +  69  5  &c.  the  terms  of  which  alfo  confid  of 
the  condant  integer  1,  and  the  decimal  fractions  0.156  j 

0.163  j  0.169  5  &c.  The  fraflion  — - - expreffes 

this  decimal  part.  Call  this  d,  or  make  cl  zz. 

w~\~m  b 

This  will  give  us  bzz  Now  a  is  the  weight 

cf  the  added  ingredient,  and  d  is  the  variable  part  of 
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w. 

A. 

Denfity 

obferved. 

Dt  fity 
oomputed. 

Con den- 
|  fatior. 
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IO.OCO 
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0 
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0.8371 

1. 0000 

I 

*5 
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63 
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2 

*4 
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3 

*3 
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4 

12 

0.8947 

0.8778 
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0.981 1 

5 

1 1 

0.9075 

O.8880 
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0.9786 

6 

10 

0.9199 

0.8982 
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0  9765 

7 

9 

c-93 1 7 

0.9084 
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0.9749 

8 

8 

0.9427 

0.91 86 

256 

0.9744 

9 

7 

0.9519 

c.9287 

243 

0-9757 

10 

6 

0.9598 

0.9389 

217 

09783 

11 

5 

09674 

0.9491 

189 

O.98J  I 

1 2 

4 

°-9733 

0-9593 

144 

O.9856 

*3 

3 

0.9791 

0.9695 

99 

C.99OI 

14 

2 

0.9852 

0  9796 

57 

°>9943 

1 5 

1 

0.9919 

0.9898 

21 

0.9979 

16 

0 

1.0000 

1. 0000 

1. 0000 

In  this  table  the  whole  quantity  of  fpirituous  liquor  is 
always  the  fame.  The  fird  column  is  the  number  of 
meafures  (gallons,  pints,  inches,  &c.)s  of  water  in  the 
mixture  :  and  column  2d  gives  the  meafures  of  alcohol. 
Column  3d  is  the  fpecific  gravity  which  w>as  obferved 
by  Mr  Briffon.  Column  4th  is  the  fpecific  gravity 
which  wTould  have  been  obferved  if  the  fpirits,  or  w^a- 
ter,  or  both,  had  retained  their  fpecific  denfity  un¬ 
changed.  And  the  5  th  column  marks  the  augmenta¬ 
tion  of  fpecific  gravity  or  denfity  in  parts  of  10.000. 
A  6th  column  is  added,  toowing  the  bulk  of  the  16 
cubic  meafures  of  the  tw^o  ingredients.  Each  meafure 
may  be  conceived  as  the  16th  part  of  10.000,  or  625  •, 
and  we  may  fuppofe  them  cubic  inches,  pints,  gallons, 
or  any  folid  meafure. 

This  table  fcarcely  differs  from  Sir  Charles  Blag- 
den’s  ;  and  the  very  fmall  difference  that  may  be  ob¬ 
ferved,  arifes  from  Mr  Briffon’s  having  ufed  an  alcohol 
not  fo  completely  rectified.  Its  fpecific  gravity  i9 
9,8371,  wtoereas  the  other  was  only  0.8250. 

Here  it  appears  more  diftin&ly  that  the  condenfa- 
tion  is  greateft  when  the  twT0  ingredients  are  of  equal 
bulk. 

Perhaps  this  feries  of  fpecific  gravities  is  as  declara¬ 
tive  as  the  other,  whether  or  not  there  is  a  change  of 
denfity  induced  in  either  of  the  ingredients.  The 

whole. 
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Specific  whole  bulk  being  always  the  fame,  It  is  plain  that  the 
Gravity.  fi»cceflive  equal  additions  to  one  of  the  ingredients  is  a 
" v  ’  fuccefiive  equal  abltra6lion  of  the  other.  The  change 
produced,  therefore,  in  the  weight  of  the  whole,  is  the 
difference  between  the  weight  of  the  ingredient  which 
is  taken  out  and  the  weight  of  the  equal  mealure  of  the 
other  which  fuppiies  its  place.  Therefore,  if  neither 
ingredient  changes  its  denfity  by  mixture,  the  weights 
of  the  mixtures  will  be  in  arithmetical  progreffion.  If 
they  are  not,  there  is  a  variation  of  denfity  in  one  or 
both  the  ingredients. 

We  fee  this  very  Clearly  in  the  mixtures  of  water  and 
alcohol.  The  firft  fpecific  gravity  differs  from  the  fe- 
cond  by  1 56,  and  the  laft  differs  from  the  preceding  by 
no  more  than  81.  Had  neither  of  the  denfities  chan¬ 
ged,  the  common  difference  would  have  been  102. 
We  obferve  alfo,  that  the  augmentation  of  fpecific  gra¬ 
vity,  by  the  fuccefiive  addition  of  a  meafure  of  wa¬ 
ter,  grows  lefs  and  lefs  till  1  2  meafures  of  water  is  mixed 
with  4  of  alcohol,  when  the  augmentation  is  only  58, 
and  then  it  increafes  again  to  81. 

It  alfo  appears,  that  the  addition  of  one  meafure  of 
water  to  a  quantity  of  alcohol  produces  a  greater  .change 
of  denfity  than  the  mixture  of  one  meafure  of  alcohol 
to  a  quantity  of  water.  Hence  fome  conclude,  that  the 
water  difappears  by  being  lodged  in  the  interftices  of 
the  fpirit.  But  it  is  more  agreeable  to  the  jufteft  no¬ 
tions  which  we  can  form  of  the  internal  eonfiitution  of 
tangible  bodies  to  fuppofe  that  the  particles  of  water  di- 
minifti  the  difiances  between  the  particles  of  alcohol 
by  their  ftrong  attractions,  and  that  this  diminution 
(exceedingly  minute  in  itfelf)  becomes  fenfible  on  ac¬ 
count  of  the  great  number  of  particles  whofe  difiances 
are  thus  diminifiied.  This  is  merely  a  probability 
founded  on  this,  that  it  would  require  a  much  greater 
diminution  of  difiances  if  it  was  the  particles  of  water 
which  had  their  difiances  thus  diminiihed.  But  the 
greater  probability  is,  that  the  condenfation  takes  place 
in  both. 

We  have  been  fo  particular  in  our  confideration  of 
this  mixture,  becaufe  the  law  of  variation  of  denfity  has, 
in  this  inftance,  been  afcertained  with  fuch  precifion  by 
the  elaborate  examination  of  Sir  Charles  Blagden,  fo 
that  it  may  ferve  as  an  example  of  what  happens  in  al- 
mofi  every  mixture  of  bodies.  It  merits  a  ftill  farther 
difcuflion,  becaufe  it  is  intimately  conne&ed  with  the 
aClion  of  the  corpufcular  forces  j  and  an  exaCl  knowledge 
of  the  variations  of  difiance  between  the  particles  will 
go  far  to  afcertain  the  law  of  aflion  of  thefe  forces. 
But  the  limits  of  a  work  like  this  will  not  permit  us  to 
dwell  longer  on  this  fubjeCh  We  proceed  therefore  to 
give  another  ufeful  table. 

The  vitriolic  or  fulphuric  acid  is  of  extenfive  ufe  in 
manufactures  under  the  name  of  oil  of  vitriol.  Its  va¬ 
lue  depends  entirely  on  the  faline  ingredient,  and  the 
water  is  merely  a  vehicle  for  the  acid.  This,  being 
much  denfer  than  water,  affeCts  its  fpecific  gravity,  and 
thus  gives  us  a  method  of  afcertaining  its  firength. 

The  ftrongeft  oil  of  vitriol  that  can  be  eafily  manu¬ 
factured  contains  6i2Tb-  grains  of  dry  acid,  united 
with  387^-  grains  of  water,  which  cannot  be  feparated 
from  it  by  difiillation,  making  xooo  grains  of  OIL  OF 
Wtriol.  Its  fpecific  gravity  in  this  fiate  is  1.877. 

The  following  table  fhows  its  fpecific  gravity  at  the 
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temperature  of  550  when  diluted  by  the  fuccefiive  addi¬ 
tion  of  parts  of  water  by  weight. 


O’-  Vit. 
10 


X 


Specific 

Gravity. 

Water. 

Obfi.rvcd. 

Calcclated. 

Cond. 

0 

1.877 

2-877 

.OO 

4 

1.644 

1. 5OI 

fI43 

8 

1.474 

1-350 

.124 

12 

1.381 

1.269 

.112 

1 6 

1.320 

1.219 

.101 

20 

1.274 

1.184 

.090 

H 

1-243 

1. 159 

.084 

28 

1.21 1 

1.140 

.07 1 

32 

J-»9J 

1. 125 

.070 

3 6 

1.183 

1.113 

.070 

40 

1.172 

1. 103 

.070 

50 

I.I48 

1.084 

.064 

60 

1.128 

1.069 

-059 

10  x  0 

1-557 

1  *557 

1 

1.474 

M74 

6 

*•35° 

1.273 

0.077 

11 

1.269 

1.191 

0.078 

16 

1.214 

'  I-I47 

0.067 

21 

i-i75 

1. 120 

o-055 

26 

1-151 

I.IOI 

0.050 

31 

1. 127 

1.087. 

0.040 

36 

1. 106 

I-°77 

O.029 

41 

1.086 

1.068 

0.01 8 

There  is  not  the 

fame 

uniformity  in 

the  denfities  of 

Specific 

Gravity. 


Here  is  obferved  a  much  greater  condenfation  than 
in  the  mixture  of  alcohol  and  water.  But  we  cannot 
aflign  the  proportion  of  ingredients  which  produces  the 
greatefi  condenfation ;  becaufe  we  cannot,  in  any  cafe, 
lay  what  is  the  proportion  of  the  faline  and  watery  in¬ 
gredients.  The  ftrongeft  oil  of  vitriol  is  already  a  wa¬ 
tery  folution  ;  and  it  is  by  a  confiderabie  and  uncertain 
detour  that  Mr  Kirwan  has  afligned  the  proportion  of 
61  2  and  388  nearly.  If  this  be  the  true  ratio,  it  is  un¬ 
like' every  other  folution  that  we  are  acquainted  with  j 
for  in  all  folutions  of  falls,  the  fait  occupies  lefs  room  in 
its  liquid  form  than  it  did  when  folid  ;  and  here  it  would 
be  greatly  the  reverfe. 

This  folution  is  remarkable  alfo  for  the  copious  emer¬ 
gence  of  heat  in  its  dilutions  with  more  water.  This 
has  been  afcribed  to  the  great  fuperiority  of  water  in  its 
capacity  for  heat  5  but  there  are  faffs  which  render  this 
very  doubtful.  A  veficl  of  water,  and  another  of  oil  of 
vitriol,  being  brought  from  a  cold  room  into  a  warm 
one,  they  both  imbibe  heat,  and  rife  in  their  tempera¬ 
ture  \  and  the  water  employs  nearly  the  fame  time  to 
attain  the  temperature  of  the  room. 

Aquafortis  or  nitrous  acid  is  another  fluid  very  much 
employed  in  commerce  ;  fo  that  it  is  of  importance  to 
afcertain  the  relation  between  its  faline  firength  and  its 
fpecific  gravity.  We  owe  alfo  to  Mr  Kirwan  a  table  for 
this  purpofe. 

The  moil  concentrated  fiate  into  which  it  can  eafily 
be  brought  is  fuch,  that  1000  grains  of  it  confifts  of 
563  grains  of  water  and  437  of  dry  acid.  In  this  fiate 
its  fpecific  gravity  is  1.557.  Let  this  be  called  nitrous ~ 
acid . 

Nitr.  Ac.  Water. 


this  acid  in  its  different  ftates  of  dilution. 


This  feems 
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owing  to  the  variable  proportion  of  the  deleterious  and 
vital  air  which  compofe  this  acid.  It  is  more  denfe  in 
proportion  as  it  contains  more  of  the  latter  ingre¬ 
dient. 

The  proportions  of  the  aeriform  ingredients  of  the 
muriatic  acid  are  fo  very  variable,  and  fo  little  under 
our  command,  that  we  cannot  frame  tables  of  its  fpe- 
ciftc  gravity  which  would  enable  us  to  judge  of  its 
Itrength. 

It  is  a  general  property  of  thefe  acids,  that  they 
are  more  expanfible  by  heat  as  they  are  more  concen¬ 
trated. 

There  is  another  clafs  of  fluids  which  it  would  be  of 
great  confequence  to  reduce  to  fome  rules  with  refpeft 
to  fpecific  gravity,  namely,  the  folutions  of  falts,  gums, 
and  reflns.  It  is  interefting  to  the  philofopher  to  know 
in  what  manner  falts  are  contained  in  thefe  watery  fo- 
lutions,  and  to  difcover  the  relation  between  their 
ftrength  and  denfity  \  and  to  the  man  of  bufinefs  it 
would  be  a  mod  de Arable  thing  to  have  a  criterion  of 
the  quantity  of  fait  in  any  brine,  or  of  extradlable  mat¬ 
ter  in  a  deco&ion.  It  would  be  equally  deflrable  to 
thofe  who  are  to  purchafe  them  as  to  thofe  who  manu¬ 
facture  or  employ  them.  Perhaps  we  might  afcer- 
tain  in  this  way  the  value  of  fugar,  depending  on  the 
quantity  of  fweetening  matter  which  it  contains  \  a 
thing  which  at  prefent  refts  on  the  vague  determina¬ 
tion  of  the  eye  or  palate.  It  would  therefore  be  doing 
a  great  fervice  to  the  public,  if  fome  intelligent  perfon 
would  undertake  a  train  of  experiments  with  this  view. 
Accuracy  alone  is  required  ;  and  it  may  be  left  to  the 
philofophers  to  compare  the  fa£ls,  and  draw  the  confe- 
quences  refpe£ting  the  internal  arrangement  of  the  par¬ 
ticles. 

One  clrcumftance  in  the  folution  of  falts  is  very  ge¬ 
neral  ;  and  we  are  inclined,  for  ferious  reafons,  to  think 
it  univerfal  :  this  is  a  diminution  of  bulk.  This  indeed 
in  fome  falts  is  inconfiderable.  Sedative  fait,  for  in- 
ltance,  hardly  fhows  any  diminution,  and  might  be  con- 
lidered  as  an  exception,  were  it  not  the  Angle  inflance. 
This  circumflance,  and  fome  confiderations  connected 
with  our  notions  of  this  kind  of  folution,  difpofe  us  to 
think  that  this  fait  differs  in  contraction  from  others 
only  in  degree,  and  that  there  is  fome,  though  it  was 
not  fenfible,  in  the  experiments  hitherto  made. 

Thefe  experiments,  indeed,  have  not  been  numerous. 
Thofe  of  Mr  Achard  of  Berlin,  and  of  Dr  Richard 
Watfon  of  Cambridge,  are  perhaps  the  only  ones  of 
which  we  have  a  defcriptive  narration,  by  which  we  can 
judge  of  the  validity  of  the  inferences  drawn  from  them. 
The  fubjeCt  is  not  fufceptible  of  much  accuracy  \  for 
falls  in  their  folid  form  are  feldom  free  from  cavities 
and  fhivery  interffices,  which  do  not  admit  the  water 
on  their  firfl  immerAon,  and  thereby  appear  of  greater 
bulk  when  we  attempt  to  meafure  their  fpecific  gravity 
by  weighing  them  in  fluids  which  do  not  diffolve  them, 
fuch  as  fpirits  of  turpentine.  They  alfo  attach  to  them- 
lelves,  with  conflderable  tenacity,  a  quantity  of  atmo- 
Ipheric  air,  which  merely  adheres,  but  makes  no  part  of 
their  compofltion.  This  efcapes  in  the  a£l  of  folution, 
being  fet  at  liberty  by  the  flronger  affinity  of  the  water. 
Sal  gem,  however,  and  a  few  others,  may  be  very  accu¬ 
rately  meafured  ;  and  in  thefe  inflances  the  degree  of 
contra&ion  is  very  conffant. 

The  following  experiments  of  Dr  Watfon  appear  to 
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us  the  mofl  inftruclive  as  to  this  circumflance.  A  glafs  Specific 
veffel  was  ufed,  having  a  (lender  cylindrical  neck,  and  t  Gravity* 
holding  67  ounces  of  pure  water  when  filled  to  a  cer¬ 
tain  mark.  The  neck  above  this  mark  Lad  a  fcale  of 
equal  parts  palled  on  it.  It  was  filled  to  the  mark  with 
water.  Twenty  four  pennyweights  of  fait  were  thrown 
into  it  as  fpeedily  as  poflible,  and  the  bulk  of  the  fait 
was  meafured  by  the  elevation  of  the  water.  Every 
thing  was  attended  to  which  could  retard  the  immediate 
folution,  that  the  error  arifing  from  the  folution  of  the 
Aril  particles,  before  the  rell  could  be  put  in,  might  be 
as  fmall  as  poflible  \  and  in  order  that  both  the  abfolute 
bulk  and  its  variations  might  be  obtained  by  fome  known 
fcale,  24  pennyweights  of  water  were  put  in.  This  rai- 
fed  the  furface  58  parts  of  the  fcale.  Now  we  know  ex¬ 
actly  the  bulk  of  24  pennyweights  of  pure  water.  It  is 
2.275  CL1hic  inches  \  and  thus  we  obtain  every  thing  in 
abfolute  meafures  :  And  by  comparing  the  bulk  of  each 
fait,  both  at  its  firlt  immerfion  and  after  its  complete  fo¬ 
lution,  we  obtain  its  fpecific  gravity,  and  the  change 
made  on  it  in  palling  from  a  folid  to  a  fluid  form.  The 
following  table  is  an  abftrafl  of  thefe  experiments.  The 
firfl  column  of  numbers  is  the  elevation  of  the  furface  im¬ 
mediately  after  immerAon  ;  the  fecond  gives  the  eleva¬ 
tion  when  the  fait  is  completely  diffolved  ;  and  the  third 
and  fourth  columns  are  the  fpecific  gravities  of  the  falls 
in  thefe  two  ftates. 


Twenty- four  Pennyweights. 

I. 

n 

in.  | 

.V.  ' 

Water 

Glauber’s  fait 

58 

42 

36 

1.380 

1. 61 1 

Mild  volatile  alkali 

40 

33 

1.450 

1.787 

Sal  ammoniac 

40 

39 

1.450 

1.487 

Refined  white  fugar 

39 

36 

M87 

1.61 1 

Coarfe  brown  fugar 

39 

3^ 

i-487 

1. 61 1 

White  fugar  candy 

37 

3b 

M6  7 

1. 61 1 

Lymington  Glauber’s  fait 

35 

29 

i-6j7 

2.000 

Terra  foliata  tartari 

37 

30 

1.567 

1  933 

Rochelle  fait 

33 

28 

1  *757 

2.071 

Alum  not  quite  diffolved 

33 

28 

i-757 

2.061 

Borax  not  one-half  difl'ol- 
ved  in  two  days 

33 

31 

*•757 

Green  vitriol 

32 

26 

1. 8l  2 

2.230 

White  vitriol 

3° 

24 

1  *933 

2.416 

Nitre 

3° 

21 

x*933 

2.766 

Sal  gem  from  Northwich 

27 

*7 

2.143 

3-41 1 

Blue  vitriol 

26 

20 

2.230 

2.900 

Pearl  allies 

25 

10 

2.320 

5.800 

Tart,  vitriolatus 

22 

1 1 

2.636 

5.272 

Green  vitriol  calcined  to 
white 

22 

1 1 

2.636 

5.272 

Dry  fait  of  tartar 

21 

13 

2.761 

4.461 

Bafket  fea  falt 

*9 

*5 

3*°52 

3 866 

Corrofive  fublimate 

14 

10 

4.142 

3.800 

'Furbith  mineral 

9 

0 

6.444 

1 

The  infpedlion  of  this  lift  naturally  fuggefts  two  ftates 
of  the  cafe  as  particularly  interefting  to  the  philofopher 
ftudying  the  theory  of  folution.  The  firft  flate  is  when 
the  lixivium  approaches  to  faturation.  In  the  very  point 
of  faturation  any  addition  of  fait  retains  its  bulk  un¬ 
changed.  In  diluted  brines,  we  lhall  fee  that  the  den- 
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jccific  fity  of  the  fluid  fait  is  greater,  and  gradually  diminifhes 
Hvify-  as  ,we  add  more  fait.  It  is  an  important  queition, 
Whether  this  diminution  goes  on  continually,  till  the 
fluid  denfity  of  the  fait  is  the  fame  with  its  foiid  den¬ 
fity  P  or,  Whether  there  is  an  abrupt  paflage  from  fome 
degree  of  the  one  to  the  fixed  degree  of  the  other,  as  we 
obierve  in  the  freezing  of  iron,  the  fetting  of  flucco,  and 
fome  other  infiances  P 

The  other  interefling  date  is  that  of  extreme  dilution, 
when  the  differences  between  the  fuccefiive  denfities  bear 
a  great  proportion  to  the  denfities  themfelves,  and  thus 
enable  the  mathematician  to  ascertain  with  fome  preci- 
fion  the  variations  of  corpufcular  force,  in  confequence  of 
a  variation  of  diilance  between  the  particles.  The  fketch 
of  an  invefligation  of  this  important  queftion  given  by 
Bofcovich,  in  his  Theory  of  Natural  Philosophy,  is  very 
promifing,  and  fliould  incite  the  philofophical  chemifl 
to  the  fiudy.  The  firfl:  thing  to  be  done  is  to  compare 
the  law  of  fpecific  gravity  3  that  is,  the  relation  between 
the  fpecific  gravity  and  quantity  of  fait  held  in  folution, 
Wilhing  to  make  this  work  as  ufeful  as  poffible,  we 
have  fearched  for  experiments,  and  trains  of  experi¬ 
ments,  on  the  denfity  of  the  many  brines  which  make 
important  articles  of  commerce  3  but  we  were  morti¬ 
fied  by  the  fcan-inefs  of  the  information,  and  difappoint- 
ed  in  our  hopes  of  being  able  to  combine  the  detached 
obfervations,  fuited  to  the  immediate  views  of  their  au¬ 
thors,  in  fuch  a  manner  as  to  deduce  from  them  ficales 
(as  they  may  be  called)  of  their  drength.  We  rarely 
found  thefe  detached  obfervations  attended  with  circum- 
dances  which  would  conne£l  them  with  others 3  and 
there  was  frequently  fuch  a  difcrepancy,  nay  oppoiition, 
in  feriefes  of  experiments  made  for  afeertaining  the  rela¬ 
tion  between  the  denfity  and  the  drength,  that  we  could 
not  obtain  general  principles  which  enable  us  to  con¬ 
duit  tables  of  drength  a  priori . 

Mr  Lambert,  one  of  the  fird  mathematicians  and  phi- 
lofophcrs  of  Europe,  in  a  diffiertation  in  the  Berlin  Me¬ 
moirs  (1762),  gives  a  narration  of  experiments  on  the 
brines  of  common  fait,  from  which  he  deduces  a  very 
great  condenfation,  which  he  attributes  to  an  abforption 
in  the  weak  brines  of  the  fait,  or  a  lodgement  of  its  par¬ 
ticles  in  the  interdices  of  the  particles  of  water.  Mr 
Achard  of  the  fame  academy,  in  1785,  gives  a  very 
great  lid  of  experiments  on  the  bulks  of  various  brines, 
made  in  a  different  way,  which  fhow  no  fuch  introfuf- 
ception  3  and  Dr  Watfon  thinks  this  confirmed  by  ex¬ 
periments  which  he  narrates  in  his  Chemical  Effays.  We 
lee  great  reafon  for  hefi  taring  our  aflent  to  either  fide, 
and  do  not  think  the  experiments  decifive.  We  incline 
to  Mr  Lambert’s  opinion  3  for  this  reafon,  that  in  the 
iuccefiive  dilutions  of  oil  of  vitriol  and  aquafortis  there 
is  a  mod  evident  and  remarkable  condenfation.  Now 
what  are  thefe  hut  brines,  of  which  we  have  not  been 
able  to  get  the  faline  ingredient  in  a  feparate  form  ? 
The  experiments  of  Mr  Achard  and  Dr  Watfon  were 
made  in  fuch  a  way  that  a  fingle  grain  in  the  meafure- 
ment  bore  too  great  a  proportion  to  the  whole  change 
of  fpecific  gravity.  At  the  fame  time,  fome  of  Dr  Wat- 
fon’s  are  fo  fimple  in  their  nature  that  it  is  very  difficult 
to  wi th-hold  the  aflent. 

In  this  date  of  uncertainty,  in  a  fubje£t  which 
feems  to  us  to  be  of  public  importance,  we  thought 
it  our  duty  to  undertake  a  train  of  experiments  to 
which  recourfe  may  always  be  had.  Works  like  this 
Voi,  XIX.  Part  II.  '  *  ; 


are  feldom  confidered  as  fources  of  original  informa¬ 
tion  3  and  it  is  thought  diffident  when  the  know¬ 
ledge  already  diffafed  is  judiciouily  compiled.  But  a 
due  refped  for  the  public,  and  gratitude  for  the  very 
honourable  reception  hitherto  given  to  our  labours,  in¬ 
duce  us  to  exert  ourfelves  with  honed  zeal  to  merit  the 
continuance  of  public  favour.  We  afl’ure  our  readers 
that  the  experiments  were  made  with  care,  and  on  quan¬ 
tities  diffidently  large  to  make  the  unavoidable  irregu¬ 
lar!  lies  in  fuch  cafes  quite  infignincant.  The  law  of  den¬ 
fity  rvas  afeertained  in  each  fabdancein  two  ways.  We 
didblved  different  portions  of  fait  in  the  fame  quantity 
of  water,  and  examined  the  fpecific  gravity  of  the  brine 
by  weighing  it  in  a  veflel  with  a  narrow  neck.  The 
portions  of  fait  were  each  of  them  one-eighth  of  what 
would  make  a  nearly  faturated  folution  of  the  tempera¬ 
ture  55.  We  did  not  make  the  brine  dronger,  that 
there  might  be  no  rilk  of  a  precipitation  in  form  of 
crydals.  We  confidered  the  fpecific  gravities  as  the 
ordinates  of  a  curve,  of  which  the  abfcifTse  -were  the 
numbers  of  ounces  of  dry  fait  contained  in  a  cubic  foot 
of  the  brine.  Having  thus  obtained  eight  ordinates  cor- 
refponding  to  1,  2,  3,  4,  5,  6,  7,  and  8  portions  of  fait, 
the  ordinates  or  fpecific  gravities  for  every  other  pro¬ 
portion  of  fait  were  had  by  the  ufual  methods  of  inter- 
pofition. 

The  other  method  was,  by  fird  making  a  brine  near¬ 
ly  faturated,  in  which  the  proportion  of  fait  and  water 
was  exactly  determined.  We  then  took  out  one- eighth 
of  the  brine,  and  filled  up  the  veffel  with  water,  taking 
care  that  the  mixture  fliould  be  complete  3  for  which 
purpofe,  befides  agitation,  the  diluted  brine  was  allow¬ 
ed  to  remain  24  hours  before  weighing.  Taking  out 
one-eighth  of  the  brine  alfo  takes  out  one  eighth  of  the 
fait  3  lo  that  the  proportion  of  fait  and  water  in  the  dilu¬ 
ted  brine  was  known.  It  was  now  weighed,  and  thus 
wre  determined  the  fpecific  gravity  for  a  new  proportion 
of  fait  and  water. 

We  then  took  out  one-feventh  of  the  brine.  It  is 
evident  that  this  takes  out  one-eighth  of  the  original 
quantity  of  fait  3  an  abfira&ion  equal  to  the  former. 
We  filled  the  veflel  with  water  with  the  fame  precau¬ 
tions  3  and  in  the  fame  manner  we  proceeded  till  there 
remained  only  one-eighth  of  the  original  quantity  of  fait. 

The  fpecific  gravities  by  thefe  two  methods  agreed 
extremely  well.  In  the  very  deliquefeent  falts  the  firil 
method  exhibited  fome  finall  irregularities,  ariting  from 
the  unequal  quantities  of  water  which  they  had  imbibed 
from  the  atmofphere.  We  therefore  confided  mod;  in  the 
experiments  made  with  diluted  brines. 

That  the  reader  may  judge  of  the  authority  of  the 
tables  which  we  (hall  infert,  we  fubmit  to  his  mfpe&ion 
one  feries  of  experiments. 

Two  thoufand  one  hundred  and  eighty-eight  grains 
of  very  pure  and  dry  (but  not  decrepitated)  common, 
fait,  prepared  in  large  cryftals,  were  diflolved  in  6562 
grains  of  difiilled  water  of  the  temperature  550.  A 
fmall  matrafs  with  a  narrow  neck,  which  held  4200 
grains  of  difiilled  water,  was  filled  with  this  brine.  Its 
contents  weighed  50 27  grains.  Now  6562  +  2188 
:  2188  zr  5027  :  1256.75.  Therefore  the  bottle  of 
brine  contained  1256.75  grains  of  fait  diflolved  in 
3770.25  grains  of  water.  Its  fpecific  gravity  is  rr 
r  o  2  7 

d— L,  or  1.196905  3  and  a  cubic  foot  of  brine  weighs 
4  c  1196.9 
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1196.9  ounces  avoirdupois.  Alfo  5027  :  1256.75  =r 
1196.9  :  299.28.  Therefore  a  cubic  foot  of  this  brine 
contains  299.28  ounces  of  perfe&ly  dry  fait. 

1  he  fubfequent  fteps  of  the  procefs  are  reprefented  as 

follows. 


Salt. 

Brine. 

Water. 

Wt.  of 
Cub.  Ft. 

Salt  in 
Cub.  Ft. 

8)1256.75 

157-1 

8)5027 

628.4 

377°*25 

=  g-  of  brine. 

1196.9 

299. 28 

37*4it 

4398.6 

527-4 

Remains. 
Water  to  fill 
it  again. 

2d  Brine. 

4  taken  out. 

7)1099.6 

1J7-* 

7)4926.0 

703-7 

1172. 7 

261.87 

3  7  •  4 1 

4222.3 

604.7 

Water  added. 

942.5 

I57-1 

C\ 

4-* 

00  CO 

0  K> 

-£>  'T* 

0-1  O 

3d  Brine. 
Taken  out. 

”49-3 

224.46 

4022. 5 
706.5 

Remains. 
Water  added. 

785-4 

1J7-1 

5)4729-° 

946 

4th  Brine. 
Taken  out. 

1125.9 

187.05 

3783 

847 

Remains. 
Water  added. 

628.3 

1 57-1 

4)4630 

H57-5 

5  th  Brine. 
Taken  out. 

1 102.3 

149.64 

3472-5' 

i°54-5 

Remains. 

Wateradded. 

471-2 

J  57- 1 

3)4527 

'5°9 

6th  Brine. 
Taken  out. 

i°77-9 

112.23 

3018 

1405 

Remains. 

Wateradded. 

3H-1 

157-1 

2)4423 

2212 

7th  Brine. 
Taken  out. 

i  °53-3 

74.82 

2211 

2102 

Remains. 

Wateradded. 

q 

A 

*-1 

t 

43*3 

8th  Brine. 

'1027.9 

37-41 
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cubic  foot  are  made  the  abfciffse,  and  the  weights  of  the 
cubic  foot  of  brine  are  the  correfponding  ordinates,  the 
curve  will  be  found  to  be  extremely  regular,  refembling 
a  hyperbolic  arch  whofe  afiymptote  makes  an  angle  of 
30°  with  the  axis.  Ordinates  were  then  interpolated 
analytically  for  every  10  ounces  of  contained  fait,  and 
thus  the  table  was  conftruTed.  We  did  not,  however, 
reft  it  on  one  feries  alone  j  but  made  others,  in  which 
one- fourth  of  the  fait  was  repeatedly  abftradted.  They 
agreed,  in  the  cafe  of  common  fait,  with  great  exad'tnefs, 
and  in  fome  others  there  were  fome  very  inconfiderable 
irregularities. 

To  lliow  the  authority  of  the  tables  of  ftrength  was 
by  no  means  our  only  motive  for  giving  an  example  of 
the  procefs.  It  may  be  of  ufe  as  a  pattern  for  fimilar 
experiments.  But,  befides,  it  is  very  inftru&ive.  We 
fee,  in  the  firft  place,  that  there  is  a  very  fenfible  change 
of  denfity  in  one  or  both  of  the  ingredients.  For  the 
feries  is  of  that  nature  (as  we  have  formerly  explained), 
that  if  the  ingredients  retained  their  denfities  in  every 
proportion  of  commixture,  the  fpecific  gravities  would 
have  been  in  arithmetical  progreftion  5  whereas  we  fee 
that  their  differences  continually  diminifli  as  the  brines 
grow  more  denfe.  We  can  form  fome  notion  of  this 
by  comparing  the  different  brines.  Thus  in  the  firft  brine, 
weighing  5027  grains,  there  are  3770  grains  of  water 
in  a  veffel  holding  4200.  If  the  denfity  of  the  water 
remains  the  fame,  there  is  left  for  the  fait  only  as  much 
fpace  as  would  hold  430  grains  of  water.  In  this 
fpace  are  lodged  1257  grains  of  fait,  and  its  fpecific 
1 2  c  7 

gravity,  in  its  liquid  form,  is - -,  rr  2.8907  very  near¬ 

ly.  But  in  the  8th  brine  the  quantity  of  water  is 
4156,  the  fpace  left  for  157  grains  of  fall  is  only  the 
bulk  of  44  grains  of  water,  and  the  denfity  of  the  fait  is 
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~AZ  11:3.568,  confiderably  greater  than  before.  This 

induced  us  to  continue  the  dilution  of  the  brine  as  fol¬ 
low’s,  beginning  with  thd‘  8th  brine. 

157  2)4313  8th  brine 

7S.5  2156.5 


2156.5 

2I°5-5 


78.5  2)4262.0  9th  brine 

39-7  2J31 


2102 


39.7  2)4233  i  oth  brine 

2116.5 


Thus,  by  repeated  abftra&ion  of  brine,  fo  as  always 
to  take  out  ^-th  of  the  fait  contained  in  one  conftant  bulk, 
we  have  obtained  a  brine  confifting  of  157  grains  of  fait 
united  with  4313 — 157,  or  41.56  grains  of  water. 

Its  fpecific  gravity  is  1,0279,  and  a  cubic  foot 

of  it  xveighs  1028  ounces,  and  contains  37—.  ounces  of 
dry  fait.  In  like  manner  may  the  fpecific  gravity,  the 
weight  of  a  cubic  foot,  and  the  fait  it  contains,  be  efti- 
mated  for  the  intermediate  brines.. 

When  thefe  eight  quantities  of  fait  contained  in  a 


2116.5 

2102 


19.8  4218  nth  brine. 

This  laft  brine  contains  4198.2  grains  of  water,  lea¬ 
ving  only  the  bulk  of  1.8  grains  of  water  to  contain 

19.8  of  fait,  fo  that  the  fait  is  ten  times  denfer  than 
water.  This  will  make  the  ftrength  243  inftead  of 
210  indicated  by  the  fpecific  gravity.  But  we  do  not 
pretend  to  meafure  the  denfities  with  accuracy  in  thefe 
diluted  brines.  It  is  evident  frem  the  jpracefs  that  a 

fingle 
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Specific  Tingle  grain  of  cxcefs  or  defed  in  taking  out  the  brine 
Gravity.  anc[  replacing  it  with  water  has  a  fenfible  proportion  to 
■ — * - the  whole  variation.  But  we  fee  with  fufhcient  evi¬ 

dence,  that  from  the  ftrong  to  the  weak  brines  the 
fpace  left  for  the  portion  of  fait  is  continually  diminifh- 
ing.  In  the  fird  dilution  527!  grains  of  water  were 
added  to  fill  up  the  veffel }  but  one-eighth  of  its  contents 
of  pure  water  is  only  525  :  fo  that  here  is  a  diminution 
of  two  grains  and  a  half  in  the  fpace  occupied  by  the  re¬ 
maining  fait.  The  fubfcquent  additions  are  604.7  > 
706.5  }  847 }  1054.5}  1405?  2102}  2105.5}  2102} 
2102}  inilead  of  600  }  700  }  8404  1050}  14QO} 
2100}  2100}  2100}  2300.  Nothing  can  more  plain¬ 
ly  fhow  the  condenfation  in  general,  though  we  do  not 
learn  whether  it  happens  in  one  or  both  of  the  ingredi¬ 
ents  ;  nor  do  the  experiments  fhow  with  fufficient  ac¬ 
curacy  the  progrefiion  of  this  diminution.  The  exceffes 
of  the  added  water  being  only  fix  or  feven  grains,  we 
cannot  expeft  a  nice  repartition.  When  the  brine  is 
taken  out,  the  upper  part  of  the  veffel  remains  lined 
with  a  briny  film  containing  a  portion  of  fait  and  water, 
perhaps  equal  or  fuperior  to  the  differences.  Had  our 
time  permitted,  we  fhould  have  examined  this  matter 
with  fcrupulous  attention,  uun g  a  veffel  with  a  dill  nar¬ 
rower  neck,  and  in  each  dilution  abftratting  one  half  of 
the  brine.  The  curve,  whofe  abfciffae  and  ordinates 
reprefen t  the  weight  of  the  contained  fait  and  the 
weight  of  a  conflant  bulk  of  the  brine,  exhibits  the  bed 
and  mod  fynoptical  view  of  the  law  of  condenfation, 
becaufe  the  pofition  of  the  tangent  in  any  point,  or  the 

value  of  the  fymbol  always  fhows  the  rate  at  which 

y 

the  fpecific  gravity  increafes  or  diminifhes.  We  are 
inclined  to  think  that  the  curve  in  all  cafes  is  of  the  hy¬ 
perbolic  kind,  and  complete  }  that  is,  having  the  tan¬ 
gent  perpendicular  to  the  axis  at  the  beginning  of  the 
curve.  The  mathematical  reader  will  eafily  guefs  the 
phyfical  notions  which  incline  us  to  this  opinion  ;  and 
will  alfo  fee  that  it  is  hardly  poflible  to  difeover  this  ex¬ 
perimentally,  becaufe  the  midake  of  a  fingle  grain  in 
the  very  fmall  ordinates  will  change  the  pofition  of  the 
tangent  many  degrees.  It  was  for  this  reafon  that  we 
thought  it  ufelefs  to  profecute  the  dilution  any  farther. 
But  we  think  that  it  may  be  profecuted  much  farther 
in  Dr  Watfon’s  or  Mr  Achard’s  method,  viz.  by  dif- 
folving  equal  weights  of  fait  in  two  veffels,  of  very  dif¬ 
ferent  capacities,  having  tubular  necks,  in  which  the 
change  of  bulk  may  be  very  accurately  obferved.  We 
can  only  conclude,  that  the  condenfation  is  greated  in 
the  dronged  brines,  and  probably  attains  its  maximum 
when  the  quantities  of  true  faline  matter  and  water  are 
nearly  equal,  as  in  the  cafe  of  vitriolic  acid,  &c. 

We  confider  thefe  experiments  as  abundantly  fuflici- 
ent  for  deciding  the  quedion  “  Whether  the  fait  can  be 
received  into  the  pores  of  the  water,  or  the  water  into 
the  pores  of  the  fait,  fo  as  to  increafe  its  weight  without 
increafing  its  bulk  ?  and  we  mud  grant  that  it  may. 
We  do  not  mean  that  it  is  fimply  lodged  in  the  pores  as 
fand  is  lodged  in  the  interdices  of  fmall  (hot }  but  the 
two  together  occupy  lefs  room  than  when  feparate.  The 
experiments  of  Mr  Achard  were  infufficient  for  a  deci- 
fion,  becaufe  made  on  fo  fmall  a  quantity  as  6 00  grains 
of  water.  Dr  Wat  fan’s  experiments  have,  for  the  mod 
part,  the  fame  defeat.  Some  of  them,  however,  are  of 
great  value  in  th;s  queftion;  ancj  verv  fit  fat*  afcerr 


taining  the  fpecific  gravity  of  diffolved  falts.  In  one  of  Specific 
them  (not  particularly  narrated)  he  found  that  a  quan-  Gravity. 
tity  of  diflolved  fait  occupied  the  fame  bulk  in  two  very 
different  dates  of  dilution.  We  cannot  pretend  to  re¬ 
concile  this  with  our  experiments.  We  have  given  thefe 
as  they  dood  }  and  we  think  them  conclufive,  becaufe 
they  were  fo  numerous  and  fo  perfeflly  confident  with 
each  other }  and  their  refult  is  fo  general,  that  we  have 
not  found  an  exception.  Common  fait  is  by  no  means 
the  mod  remarkable  indance  of  condenfation.  Vege¬ 
table  alkali,  fal  ammoniac,  and  fome  others,  exhibit  much 
condenfation. 

We  thought  this  a  proper  opportunity  of  confidering 
this  quedion,  which  is  intimately  connefted  with  the 
principles  of  chemical  folution,  and  was  not  perhaps  con- 
lidered  in  fufficient  detail  under  the  article  CHEMISTRY. 

We  learn  from  it  in  general,  that  the  quantities  of  fait 
in  brines  increafe  at  fomewhat  a  greater  rate  than 
their  fpecific  gravities.  This  difference  is  in  many  cafes 
of  fenfible  importance  in  a  commercial  view.  Thus  an 
alkaline  lixivium  for  the  purpofes  of  bleaching  or  foap- 
making,  whofe  fpecific  gravity  is  1.234,  or  exceeds  that 
of  water  by  234,  contains  361  ounces  of  fait  in  a  cubic 
foot }  a  ley,  which  exceeds  the  weight  of  water  twice  as 
much,  or  468  ounces  per  cubic  foot,  contains  777  ounces 
of  fait,  which  exceeds  the  double  of  361  by  55  ounces 
more  that  feven  per  cent.  Hence  we  learn,  that  hy¬ 
drometers  for  difeovering  the  drength  of  brines,  having, 
equal  divifions  on  a  cylindrical  dem,  are  very  errone¬ 
ous}  for  even  if  the  increments  of  fpecific  gravity  were 
proportional  to  the  quantities  of  fait  in  a  gallon  of  brine, 
the  divifions  at  the  bottom  of  the  dem  ought  to  be  fmall  - 
er  than  thofe  above. 

The  condru6lion  of  the  following  table  of  drength^ 
from  the  above  narrated  ftries  of  brines  is  fufllciently 
obvious.  Column  id  is  the  fpecific  gravity  as  difeover- 
e:l  by  the  balance  or  hydrometer,  and  alfo  is  the  number 
of  ounces  in  a  cubic  foot  of  the  brine.  Col.  2d  is  tbs' 
ounces  of  the  dry  fait  contained  in  it. 


TABLE  of  Brines  cf  Common  Salt .. 


\Vei<ht 

Salt 

Weight 

Salt 

Cub  Ft. 

in 

J  Cnb.  Ft. 

in 

Brine. 

Cub.  Ft. 

Brine. 

I  . '  . 

Cub. Ft. 

I. OOO 

O 

I 

I.II5 

170 

I.C08 

10 

1. 122 

180 

1,0 15 

20 

1.128 

190 

I.C22 

3° 

r*I34 

200 

I.O29 

40 

,  1. 140 

210 

I.C36 

50 

1. 147 

220 

r-c43 

60 

1'153 

23O 

1.050 

7° 

1*159 

24O 

1-057 

80 

!  1-165 

250 

1.064 

90 

1.172 

2§0 

1.070 

100 

1.178 

270 

1.077 

no 

>-184 

280 

1.083 

120 

.  I. I9O 

29O 

1.090 

I30 

1 

3°o 

1.096 

I40 

;  1.203 

310 

1. 103 

I5° 

1.206 

1 

316 

1. 109 

160 

1.208 

320 

. . 
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The  table  differs  coiffiderably  from  Mr  Lamberts. 
u  Ihe  quantities  of  fait  correfponding  to  any  fpecific  gra¬ 
vity  are  about  -x-g-th  lefs  than  in  his  table.  But  "the 
reader  will  lee  that  they  correfpond  with  the  feries  of 
experiments  above  narrated  )  and  thefe  were  but  a  few 
«f  many  which  all  correfponded  within  an  hundredth 
part.  The  caufe  of  the  difference  feems  to  be,  that 
moft  kinds  of  common  fait  contain  magnefian  falts,  which 
contain  a  very  great  proportion  of  water  neceffary  for 
their  cryftallization.  The  fait  which  we  ufed  was  of 
the  pureft  kind,  but  fuch  as  may  be  had  from  every  fait 
work,  by  Lord  Dundonald’s  very  eafy  procefs,  viz.  by 
paffmg  through  it  a  faturated  folution  boiling  hot,  which 
carries  off  with  it  about  four  fifths  of  all  the  bitter  falts. 
Our  aim  being  to  afcertain  the  quantities  of  pure  fea- 
falt,  and  to  learn  by  the  bye  its  relation  to  water  in 
refpe<T  of  denfity,  we  thought  it  neceffary  to  ufe  the 
pureft  fait.  We  alfo  dried  it  for  feveral  days  in  a  dove, 
fo  that  it  contained  no  water  not  abfolutely  neceffary 
for  its  cryftallization.  An  ounce  of  fuch  fait  will  com¬ 
municate  a  greater  fpecific  gravity  to  water  than  an 
ounce  of  a  fait  that  is  lefs  pure,  or  that  contains  extra¬ 
neous  water. 

The  fpecific  gravity  i  .090  is  that  of  ordinary  pickles, 
which  are  eftimated  as  to  ilrength  by  floating  an  egg. 

We  cannot  raife  the  fpecific  gravity  higher  than 
1.206  by  fimply  diffolving  fait  in  cold  water.  But  it 
will  become  much  denfer,  and  will  even  attain  the  fpe¬ 
cific  gravity  1.240  by  boiling,  then  holding  about  366 
ounces  in  the  cubic  foot  of  hot  brine.  But  it  will  de- 
pofit  by  cooling,  and  when  of  the  temperature  550  or 
6o°,  hardly  exceeds  1,206.  We  obtained  a  brine  by 
boiling  till  the  fait  grained  very  rapidly.  When  it  cool¬ 
ed  to  6o°,  its  fpecific  gravity  was  1.2063  5  f°r  a  veffel 
which  held  3506  grains  of  diilillcd  water  held  4229  of 
this  brine.  This  was  evaporated  to  drynefs,  and  there 
were  obtained  1344  grains  of  fait.  By  this  was  com¬ 
puted  the  number  interpofed  between  310  and  320  in 
the  table.  We  have,  however,  raifed  the  fpecific  gra¬ 
vity  to  1.217,  by  putting  in  no  more  fait  than  was  ne- 
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between  60  and  212)  be  1.140,  we  muft  increafe  it  by 
20  (half  of  40)  ;  and  having  found  the  lfrength  240 
correfponding  to  this  corre&ed  fpecific  gravity,  we  muft  ' 
corre<ft  it  again  by  adding  1  to  the  fpecific  gravity  for 
every  45  ounces  of  fait. 

But  a  much  greater  and  more  uncertain  correction  is 
neceffary  on  account  of  the  variation  of  the  diffolving 
power  of  water  by  heat.  This  indeed  is  very  fmall  in 
the  cafe  of  fea-falt  in  comparifon  with  other  falts.  We 
prefume  that  our  readers  are  apprifed  of  this  peculiarity 
of  fea-falt,  that  it  diffolves  nearly  in  equal  quantities  in 
hot  or  in  cold  water.  But  although  water  of  the  tem¬ 
perature  60  will  not  diffolve  more  than  320  or  325 
ounces  of  the  pureft  and  dryeft  fea-falt,  it  will  take  up 
above  20  ounces  more  by  boiling  on  it.  When  thus 
faturated  to  the  utmoft,  and  allowed  to  cool,  it  does  not 
quit  any  of  it  till  it  is  far  cooled,  viz.  near  to  6o°.  It 
then  depofits  this  redundant  fait,  and  holds  the  reft  till 
it  is  juft  going  to  freeze,  when  it  lets  it  go  in  the  inftant 
of  freezing.  If  evaporated  in  the  ftate  in  which  it  con¬ 
tinues  to  hold  the  fait,  it  will  yield  above  400  ounces 
per  cubic  foot  of  brine,  in  good  cryftals,  but  rather  over¬ 
charged  with  water.  And  fince  in  this  ftate  the  cubic 
foot  of  brine  weighs  about  1220  ounces,  it  follows,  that 
820  ounces  of  water  will,  by  boiling,  diffolve  400  of 
cryilallized  fait. 

The  table  ftiows  how  much  any  brine  muft  be  boiled 
down  in  order  to  grain.  Having  obferved  its  fpecific  gra¬ 
vity,  find  in  the  table  the  quantity  of  fait  correfponding. 
Call  this  x.  Then,  fince  a  boiling  hot  graining  or  fatu- 
rated  folution  contains  340  ounces  in  the  cubic  foot  of 


brine,  fay  340  :  1000  =  x 


1006 

34°".' 


This  is  the  bulk 


to  which  every  cubic  foot  (valued  at  1000)  muft  be 
boiled  down.  Thus  fuppofe  the  brine  has  the  fpecific 
gravity  1109.  It  holds  160  ounces  per  foot,  and  we 

n  i  1  1000  X  160  , 

muft  boil  it  down  to  — -  or  471  $  that  is,  we 


340 


ceffary  for  this  denfity,  and  ufing  heat.  It  then  cooled  muft  boil  off  ^  of  every  cubit  foot  or  gallon 


down  to  6o°  without  quitting  any  fait  }  but  if  a  few 
grains  of  fait  be  thrown  into  this  brine,  it  will  quickly 
depofit  a  great  deal  more,  and  its  denfity  will  decreafe 
to  1.206.  We  find  this  to  hold  in  all  falts  *,  and  it  is  a 
very  inftruCHve  fa£t  in  the  theory  of  cryftallization  5  it 
refembles  the  effeCt  which  a  magnet  produces  upon  iron 
filings  in  its  neighbourhood.  It  makes  them  temporary 
magnets,  and  caufes  them  to  arrange  themfelves  as  if 
they  had  been  really  made  permanent  magnets.  Juft  fo 
a  cryftal  already  formed  difpofes  the  reft  to  cryftallize. 
We  imagine  that  this  analogy  is  complete,  and  that  the 
forces  are  fimilar  in  both  cafes. 

The  above  table  is  computed  for  the  temperature  5 50  j 
but  in  other  temperatures  the  ftrength  will  be  different 
on  two  accounts,  viz.  the  expanfion  of  the  brine  and  the 
diffolving  power  of  the  v>Tater.  Water  expands  about 
40  parts  in  icoo  when  heated  from  6o°  to  2 1  2°.  Sa¬ 
turated  brine  expands  about  48  parts,  or  one-fifth  more 
than  water  ;  and  this  excefs  of  expanfion  is  nearly  pro¬ 
portional  to  the  quantity  of  fait  in  the  brine.  If  there¬ 
fore  any  circumftance  ftiould  oblige  us  to  examine  a 
brine  in  a  temperature  much  above  6o°,  allowance  fhould 
be  made  for  this.  Thus,  ftiould  the  fpecific  gravity  of 
fcr-re  of  the  temperature  130  (which  is  nearly  half  way 


1000 

Thefe  remarks  are  of  importance  in  the  manufacture 
of  common  fait  *,  they  enable  us  to  appretiate  the  va¬ 
lue  of  fait  fprings,  and  to  know  how  far  it  may  be  pru¬ 
dent  to  engage  in  the  manufacture.  For  the  doCtrine 
of  latent  heat  affures  us,  that  in  order  to  boil  off  a  cer¬ 
tain  quantity  of  water,  a  certain  quantity  of  heat  is  in- 
difpenfably  neceffary.  After  the  moft  judicious  appli¬ 
cation  of  this  heat,  the  confumption  of  fuel  may  be  too 
expen  five. 

The  fpecific  gravity  of  tea  water  in  thefe  climates  does 
not  exceed  1.03,  or  the  cubic  foot  weighs  1030  ounces^ 
and  it  contains  about  41  ounces  of  fait.  The  brine- pits 
in  England  are  vaftly  richer ;  but  in  many  parts  of 
the  world  brines  are  boiled  for  fait  which  do  not  contain 
above  10  <sr  20  ounces  in  the  cubic  foot. 

In  buying  fait  by  weight,  it  is  of  importance  to  know 
the  degree  of  humidity.  A  fait  will  appear  pretty  dry 
(if  free  from  magnefian  falts)  though  moiftened  with  one 
per  cent,  of  water  \  and  it  is  found  that  incipient  humi¬ 
dity  expofes  it  much  to  farther  deliquefcence.  A  much 
fmaller  degree  of  humidity  may  be  difcovered  by  the 
fpecific  gravity  of  a  brine  made  with  a  few  ounces  of 
the  fait.  And  the  infpeClion  of  the  table  informs  us, 

that 
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that  the  brine  fhould  be  weak  ;  for  the  differences  of 
fpecific  gravity  go  on  dimini  thing  in  the  ftronger  brines  : 
300  ounces  of  dry  fait  diffolved  in  897  ounces  of  water 
fhould  give  the  fpecific  gravity  1197.  Suppofe  it  be 
but  1190,  the  quantity  of  fait  correfponding  is  only 
290  j  but  when  mixed  with  897  ounces  of  water,  the 
weight  is  1197,  although  the  weight  of  the  cubic  foot 
is  only  1190.  There  is  therefore  more  than  a  cubic 
foot  of  the  brine,  and  there  is  as  much  fait  as  will  make 
more  than  a  cubic  foot  of  the  weight  1 190.  There  is 

2GO  v  1 1<^2  or  2914  ounces,  and  there  is  8j  ounces  of 
y  1190 

water  attached  to  the  fait. 

The  various  informations  which  we  have  pointed  out 
as  deducible  from  a  knowledge  of  the  fpecific  gravity  of 
the  brines  of  common  fait,  will  ferve  to  fugged:  feveial 
advantages  of  the  knowledge  of  this  circumftance  in 
other  lixivia.  We  (hall  not  therefore  refume  them,  but 
limply  give  another  table  or  two  of  fuch  as  are  moft  in¬ 
tending.  Of  thofe,  alkaline  leys  are  the  chief,  being  of 
extenfive  ufe  in  bleaching,  foap- making,  giafs-making, 
&c. 

We  therefore  made  a  very  ftrong  ley  of  the  pureff 
vegetable  alkali  that  is  ever  ufed  in  the  manufa&ories, 
not  thinking  it  neceffary,  or  even  proper,  to  take  it  in 
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its  date  of  utmoft  purity,  as  obtained  from  cubic  nitre  Specific 
and  the  like.  We  took  fait  of  tartar  from  the  apothe-  ^ra.vny. 
cary,  perfeClly  dry,  of  which  3983  grains  were  diffolved 
in  3540  grains  of  diftilled  water  ;  and  after  agitation  for 
feveral  days,  and  then  Handing  to  depofit  fediment,  the 
clear  ley  was  decanted.  It  was  again  agitated  ;  be- 
caufe,  when  of  this  ftrength,  it  becomes,  in  a  very  fhort 
time,  rarer  above  and  denfer  at  the  bottom.  A  flafk 
containing  4200  grains  of  water  held  6165  of  this  ley- 
when  of  the  temperature  550.  Its  fpecific  gravity  was 
therefore  1.4678,  and  the  6165  grains  of  ley  contained 
3264  grains  of  fait.  We  examined  its  fpecific  gravity 
in  different  dates  of  dilution,  till  we  came  to  a  brine 
containing  51  grains  of  fait,  and  4189  grains  of  water, 
and  the  contents  of  the  flafk  weighed  4240  grains  :  its 
fpecific  gravity  was  therefore  1.0095.  In  this  train  of 
experiments  the  progreffion  was  moil  regular  and  fatif- 
faCtory  5  fo  that  when  we  conftruCted  the  curve  of  fpe¬ 
cific  gravities  geometrically,  none  of  the  points  deviated 
from  a  moll:  regular  curve.  It  was  confiderably  more 
incurvated  near  its  commencement  than  the  curve  for 
fea-falt,  indicating  a  much  greater  condenfation  in  the 
diluted  brines.  Wc  think  that  the  following  table,  con- 
ftru&ed  in  the  fame  manner  as  that  for  common  lalt, 
may  be  depended  on  as  very  exaCh 


Weight  of 
Cub.  Foot. 

'  z. 

Sait 

cont. 

oz. 

Weight  of 
Cub.  Foot 
oz. 

Salt 

root 

OZ. 

1000 

0 

II74 

260 

1016 

20 

I  187 

280 

1031 

40 

I  200 

3°o 

I045 

60 

12  12 

320 

1085 

80 

1224 

340 

1071 

IOO 

1236 

360 

1084 

120 

I  248 

380 

1098 

I40 

1259 

400 

1 11 2 

l6o 

I  27O 

420 

1 1 25 

l8o 

I  28l 

440 

1138 

200 

1  293 

460 

1150 

220 

1305 

480 

1 162 

240 

i3J7 

500 

Weight  of 
.  ub.  Foot 
cz. 

Salt 

COPt. 

oz. 

Weight  of 
Cub.  Foot 

cz. 

Sait 

cont. 

oz. 

1329 

520 

1471 

780 

1340 

540 

1482 

800 

135 1 

560 

1493 

820 

i  l362 

580 

!5°4 

840 

1  1372 

600 

ij>5 

860 

i384 

620 

1526 

880 

1395 

640 

1 537 

900 

1406 

660 

1547 

920 

!  i4J7 

680 

1557 

940 

1428 

700 

^67 

960 

M38 

720 

1577 

980 

i  1449 
!  1460 

740 

760 

1586 

1000 

We  fee  the  fame  augmentation  of  the  den/ity  of  the 
fait  in  the  diluted  brines  here  as  in  the  cafe  of  common 
hilt.  Thus  a  brine,  of  which  the  cubit  foot  weighs 
1482  ounces,  or  which  has  the  fpecific  gravity  1.482, 
contains  800  ounces  of  dry  alkali  and  682  of  water. 
Therefore,  if  we  fuppofe  the  denfity  of  the  water  un¬ 
changed,  there  remains  the  bulk  of  3 1  8  ounces  of  water 

to  receive  840  ounces  of  fait :  its  denfity  is  therefore 

rr  2.5 1 2  nearly.  But  in  the  brine  whofe  weight  per 
foot  is  only  1016  there  are  20  ounces  of  fait,  and  there¬ 
fore  996  of  water  ;  and  there  is  only  four  ounce-mea- 
fures  of  water,  that  is,  the  bulk  of  four  ounces  of  water, 
to  receive  20  ounces  of  fait.  Its  fpecific  gravity  there¬ 


fore  is  — , 
4 


5,  almofl  twice  as  great  as  in  the  ffrong 
brine.  Accordingly-Mr  Achard  is  difpofed  to  admit  the 


abforption  (as  it  is  carelefsly  termed)  in  the  cafe  of  fal 
tart.  But  it  is  a  general  (we  think  an  univerfal)  faCt 
in  the  folution  of  falts.  It  muff  be  carefully  diftin- 
guifhed  from  the  firfl  contraction  of  bulk  which  falts 
undergo  in  palling  from  a  folid  to  a  fluid  form.  The 
contraction  now  under  confideration  is  analogous  to  the 
contraction  of  oil  of  vitriol  when  diluted  with  water 4 
for  oil  of  vitriol  muff  be  confidered  as  a  very  ftrong 
brine  which  we  cannot  dephlegmate  by  diftillation,  and 
therefore  cannot  obtain  the  dry  faline  ingredient  in  a 
feparate  form,  fo  as  to  obferve  its  folid  denfity,  and  fay 
how  much  it  contraCts  in  firft  becoming  fluid.  The  way 
of  conceiving  the  firfl  contraction  in  the  aCt  of  folution 
as  a  lodging  of  the  particles  of  the  one  ingredient  on  the 
interftices  of  theo  ther,  Ci  qid  ils  fe  niche nt,  en  aug??ientant 
le  puids  fans  affe&er  le  volume  de  la  faumuref  as  Euler 
and  Lambert  exprefs  themfelves,  is  impofflble  here,  when 
both  are  fluids.  Indeed  it  is  but  a  flovenly  way  of 

thinking 
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Specific  ill  inking  in  either  cafe,  and  fliould  be  avoided,  becaufe 
L  Gravity‘  inadvertent  perfons  are  apt  to  ufe  as  a  phyfical  principle 
v  what  is  merely  a  mode  of  fpeech. 

We  learn  from  the  table,  that  a  hydrometer  with 
equi-diftant  divifions  on  a  cylindrical  or  prifmatical  Hem 
is  ftill  more  erroneous  than  in  the  brines  of  common 
fait. 

We  learn  from  the  experiments  of  Kirwan,  Lavoifier, 
and  others,  that  dry  fait  of  tartar  contains  about  one- 
fourth  of  its  weight  of  fixed  air.  In  many  applications 
of  this  fait  to  the  purpofes  of  manufadure,  this  ingredi¬ 
ent  is  of  no  ufe.  In  fome  it  is  hurtful,  and  mud  be  ab- 
ftraded  by  lime.  Soap-maker’s  ley  confifts  of  the  pure 
alkaline  fait  difiolved  in  water.  It  is  therefore  of  im¬ 
portance  to  afcertain  its  quantity  by  means  of  the  fpeci- 
fic  gravity  of  the  brine.  For  this  purpofe  we  took  a  ley 
of  fal  tart,  whole  fpecific  gravity  was  1.204 17,  con¬ 
taining  314  ounces  of  mild  alkali  in  a  cubic  foot  of  ley, 
and  we  rendered  it  nearly  cauftic  by  lime.  The  fpecific 
gravity  was  then  1.1897.  This  is  a  very  unexpeded 
refult.  Nothing  is  employed  with  more  fuccefs  than 
quicklime  for  dephlegmating  any  watery  fluid.  We 
fhould  rather  have  expeded  an  increafe  of  fpecific  gra¬ 
vity  by  the  abftradion  of  fome  of  the  water  of  the  men- 
ftruum,  and  perhaps  the  water  of  the  cryflallization,  and 
the  aerial  part  of  the  fait.  But  we  mufl  afcribe  this  to 
the  great  denfity  in  which  the  fixed  air  exifls  in  the  mild 
alkali. 

It  is  unnecefiary  to  give  fimilar  tables  for  all  the  falts, 
unlefs  we  were  waiting  a  difiertation  on  the  theory  of 
their  folution.  We  (hall  only  bbferve,  that  w;e  examin¬ 
ed  with  particular  attention  fal  ammoniac,  becaufe  Mr 
Achard,  who  denies  what  is  called  the  abforption  of 
falts,  finds  himfelf  obliged  to  allow  fomething  like  it  in 
this  fait.  It  does  not,  however,  differ  from  thofe  of 
which  we  have  given  an  account  in  detail  in  any  other 
refped  than  this,  that  the  changes  of  fluid  denfity  are 
much  lefs  than  in  others  (inftead  of  being  greater,  as 
Achard’s  experiments  feem  to  indicate)  in  all  brines  of 
moderate  ftrength.  But  in  the  very  weak  brines  there 
is  indeed  a  remarkable  difference  *,  and  if  we  have  not 
committed  an  error  in  our  examination,  the  addition  of 
one  part  of  fal  ammoniac  to  64  of  water  occupies  lefs 
room  than  the  water  alone.  We  think  that  we  have  met 
with  this  as  an  accidental  remark  by  fome  author,  whofe 
work  we  do  not  recoiled.  But  we  do  not  choofe  to 
reft  fo  much  on  our  form  of  the  experiment  in  fuch  weak 
brines.  The  following  mixtures  will  abundantly  ferve 
for  conftruding  the  table  of  its  ftrength  :  Sal  ammoniac 
rr  960  grains  was  difiolved  in  3506  grains  of  water, 
making  a  brine  of  4466  grains.  A  phial  which  held 
1600  grains  water  held  1698  of  this  brine.  It  contained 
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1698  X  960 
4466  ’ 

vity  was 


1698 

1600’ 


1061  ounces.  It  alfo  contained 


1061  X  365 


Scries. 
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228 

r 

Zi 

2</,  1676 

1.048 

T  > 

3^  16  S3 

J*°33 

Ji4 

1 

Tj 

4  th,  1630 

1.019 

57 

r 

T, 

5^/2, 1616 

1. 010 

284 

I 

Tf 

6t/i,  1610 

1.0063 

Hi 

l 

Tf 

VK  *605 

1.0038 

7* 

Weight  of  brine, 


After  taking  out 
After  taking  out 


This  feries  is  extremely  regular,  and  the  progrefs  of 
denfity  may  be  confidently  deduced  from  it. 

From  the  whole  of  this  difquifition  on  the  relation  be¬ 
tween  the  fpecific  gravities  of  brines  and  the  quantities  of 
fait  contained,  we  fee  in  general  that  it  may  be  guefied 
at,  with  a  ufeful  degree  of  precifion,  from  the  denfity  or 
fpecific  gravity  of  faturated  folutions.  We  therefore 
conclude  with  a  lift  of  the  fpecific  gravities  of  feverai 
faturated  folutions,  made  with  great  care  by  the  bifhop 
of  LandafF. — The  temperature  was  420.  The  firft  nu¬ 
merical  column  is  the  denfity  of  faturated  brine,  and  the 
next  is  the  denfity  of  a  brine  confiding  of  1  2  parts  (by 
weight)  of  w  ater  and  one  of  fait.  From  this  may  be 
inferred  the  quantity  in  the  faturated  folution,  and  from 
this  again  may  be  inferred  the  quantity  correfponding 
to  inferior  denfities. 
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Gravity, 

Spedaclec. 


Borax, 

J.910 

Cor.  Sublim. 

1-037 

Alum, 

1.033 

Glaub.  fait, 

J-°54 

1.0  29 

Common  fait, 

1.198 

1.039 

Sal.  cath.  amar. 

1.232 

1.039 

Sal  ammon. 

1.072 

1.026 

Vol.  alk.  mite, 

1.087 

Nitre, 

1.095 

1.030 

Rochelle  fait, 

1.1 14 

Blue  vitriol, 

1.130 

1.052 

Green  vitriol, 

I*I57 

1.043 

White  vitriol, 

1.386 

1.045 

Pe<\:l  afh, 

I-534 

SPECTACLES, 

in  Dioptrics ,  a  machine  confining 

two  lenfes  fet  in  lilver,  horn,  &cc. 

to  aflift  the  de- 

or  365  grains  of  fait.  The  fpecific  gra- 
=ri.o6i,  and  the  cubic  foot  weighed 


or  288 


1698 

ounces  of  fait.  By  repeated  abftradion  of  brine,  and 
replacing  with  water,  wre  had  the  following  feries  : 


feds  of  the  organ  of  fight.  Old  people,  and  others  who 
have  flat  eyes,  ufe  convex  fpedacles,  which  caufe  the 
rays  of  light  to  converge  fo  as  to  meet  upon  the  retina  : 
whereas  myopes,  or  lhort-fighted  people,  ufe  concave 
lenfes  for  fpedacles,  which  caufe  the  rays  to  diverge, 
and  prevent  their  meeting  ere  they  reach  the  retina. 
See  Optics. 

Some  cafes  of  a  peculiar  nature  have  been  met  with 
w7here  the  fight  receives  110  affiftance  from  the  ufe  of 
either  convex  or  concave  glades.  To  remedy  this,  the 
following  method  was  contrived  and  fuccefsfully  adopt¬ 
ed.  A  man  about  fixty  years  of  age  having  almoft  en¬ 
tirely  loft  his  fight,  could  fee  nothing  but  a  kind  of 
thick  mi  ft  with  little  black  fpecks  in  it  which  feemed  to 
float  in  the  air.  He  could  neither  read,  walk  the  ftreets, 
nor  diftinguifh  his  friends  who  w^ere  moft  familiar  to 
him.  In  this  deplorable  fituation  he  procured  fome 
fpedacles  with  large  rings  j  and  having  taken  out  the 

glafifrsj 
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piaffes,  he  fubftitftted  for  them  a  conic  tube  of  black 


Spanifh  copper.  Looking  through  the  large  end  of  the 
cone  he  eould  read  the  fmalleft  print  placed  at  its  other 
extremity.  Thefe  tubes  were  of  different  lengths,  and 
the  openings  at  the  end  were  alfo  of  different  (izes  j  the 
fmaller  the  aperture  the  better  eould  he  diftinguifli  the 
fmalleft  letters  \  the  larger  the  aperture  the  more  words 
or  lines  it  commanded  j  and  confequently  the  lefs  ocea- 
fion  was  there  for  moving  the  head  and  the  hand  in 
reading.  Sometimes  lie  ufed  one  eye,  fometimes  the 
other,  alternately  relieving  each,  for  the  rays  of  the  two 
eyes  eould  not  unite  upon  the  fame  object  when  thus  fe- 
parated  by  two  opaque  tubes.  The  thinner  thefe  tubes, 
the  lefs  trouble  feme  are  they.  They  muft  be  totally 
blackened  within  fo  as  to  prevent  all  (Lining,  and  they 
ftiould  be  made  to  lengthen  or  contrail,  and  enlarge  or 
reduce  the  aperture  at  pleafure. 

When  he  placed  convex  glafles  in  thefe  tubes,  the 
letters  indeed  appeared  larger,  but  not  fo  clear  and  di- 
ftinft  as  through  the  empty  tube  :  he  alfo  found  the 
tubes  more  convenient  wken  not  fixed  in  the  fpedacle 
rings  5  for  when  they  hung  loofely  they  could  be  raifed 
or  lowered  with  the  hand,  and  one  or  both  might  be 
ufed  as  oceafion  required.  It  is  almoft  needlefs  to  add, 
that  the  material  of  the  tubes  is  of  no  importance,  and 
that  they  may  be  made  of  iron  or  tin  as  well  as  of  cop¬ 
per,  provided  the  infides  of  them  be  fuflkienlly  blaek- 
*  Monthly  cned  *. 

Mag*  1795?*  Ocular  SPEC  FRA,  images  prefented  to  the  eye 
after  removing  them  from  a  bright  objed,  or  clofing 
Plil.  Tran/,  them.  When  any  one  has  long  and  attentively  looked 
I7S^*  at  a  bright  object,  as  at  the  fetting  fun,  on  clofing  his 
eyes,  or  removing  them,  an  image,  which  relembles  in 
form  the  objed  he  was  attending  to,  continues  feme 
time  to  be  viiible.  This  appearance  in  the  eye  we  (hall 
call  the  ocular  fpedrum  of  that  objed. 

Thefe  ocular  fpedra  are  of  four  kinds  :  ift,  Such  as 
are  owing  to  a  lefs  fen  Ability  of  a  defined  part  of  the 
retina,  or  fpedra  from  defell:  of  fenfibility.  2d,  Such 
as  are  owing  to  a  greater  fenfibility  of  a  defined  part  of 
the  retina,  or  fpedra  from  excefs  of  fenfibility.  3d,  Such 
as  refemble  their  ubjeft  in  its  eolour  as  well  as  foim  ; 
which  may  be  termed  dired  ocular  fpedra.  4th,  Such 
as  are  of  a  colour  contrary  to  that  of  their  cbjed,  which 
may  be  termed  reverfe  ocular  fpedra. 

SPECTRE,  an  apparition,  or  fomething  fuppofed  to 
be  preternaturally  vifible  to  human  fight,  whether  the 
ghofts  of  dead  men  or  beings  fuperior  to  man. 

A  belief  that  fupernatural  beings  fometimes  make 
themfelves  vifible,  and  that  the  dead  fometimes  revifit 
the  living,  has  prevailed  among  moft  nations,  especially 
in  the  rudeft  ftages  of  fociety.  It  w\a$  common  among 
the  Jews,  among  the  Greeks,  and  among  jhe  Romans, 
as  we  find  from  the  Sciiptures,  and  from  the  pcems  of 
3  Tomer  and  Virgil.  CeJeftial  appearances  wTere  indeed 
fo  often  exhibited  to  the  Jews,  that  the  origin  of  their 
belief  is  not  difficult  to  be  explained. — The  Divine  Be¬ 
ing  manifefted  himfelf  to  each  of  the  patriarchs  by  fome 
fen  Able  fign,  generally  by  a  flame  of  fire,  as  he  did  to 
Mofis.  Under  this  femblance  alfo  did  he  appear  to  the 
Ifraelltes  during  the!r  abode  in  the  defert,  and  after 
they  obtained  a  fe*  dement  in  the  land  of  Canaan.  Nor 
dui  they  believe  that  heavenly  beings  alone  afifumed  a 
fenfible  appearance  :  They  believed  that  deceafed  men 
£lfq  fometimes  revifited  this  world.  When  Saul  went 
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Lo  confult  the  witch  at  Endor,  he  afked  her  to  bring  Spe&re. 
up  the  perfon  whom  he  (hould  name  unto  her  5  a  proof  V— 
that  he  confidered  his  demand  as  eafy  to  be  performed, 
and  therefore  that  he  probably  ailed  under  the  influence 
of  popular  opinion.  The  fame  opinions  had  been  gene¬ 
rally  entertained  at  a  much  earlier  period  \  for  necro¬ 
mancy  and  witchcraft,  the  arts  by  which  the  dead  were 
fuppofed  to  be  raifed,  had  been  prohibited  while  the  If- 
raelites  were  in  the  wildernefs,  and  yet  untainted  with 
the  vices  of  the  Canaanites.  They  muft  therefore  have 
derived  them  from  Egypt,  the  cradle  of  fuperftition,  as 
rvell  as  of  the  arts  and  icienees. 

Among  the  Greeks  and  Romans  the  apparition  of 
fpedres  was  generally  believed.  On  innumerable  ocea- 
fions  the  gods  are  faid  to  have  difeovered  themfelves  to 
the  eyes  of  mortals,  to  have  held  conferences,  and  to 
have  interpofed  their  aid.  The  ghofts  of  the  dead,  too, 
are  faid  to  have  appeared.  When  /Eneas,  amidft  the 
diftrallion  and  eoniufion  of  his  mind  in  flying  from  the 
deftrudion  of  Troy,  had  loft  his  wife  by  the  way,  he 
returned  in  fearcli  of  her.  Her  (hade  appeared  to  him 
(for  (he  herfelf  had  been  (lain)  with  the  fame  afped  as 
before,  but  her  figure  w-as  larger.  She  endeavoured  to 
afluage  the  grief  of  her  unhappy  liufhand,  by  aferibing 
her  death  to  the  appointment  of  the  gods,  and  by  fore¬ 
telling  the  illuftrious  honours  which  yet  awaited  him, 

ITut  when  /Eneas  attempted  to  clafp  her  in  his  arms,  the 
phantom  immediately  vanifhed  into  air.  From  this  ftory 
we  may  obferve,  that  the  ancients  believed  that  the  um¬ 
bras  or  (hades,  retained  nearly  the  fame  appearance  after 
death  as  before  ;  that  they  had  fo  far  the  refemblance  of 
a  body  as  to  be  vifible  \  that  they  eould  think  and  fpeak 
as  formerly,  but  could  not  be  touched.  This  defciip- 
tion  applies  equally  well  to  thofe  (hades  which  had 
patted  the  river  Styx,  and  taken  up  their  refidence  in 
the  infernal  regions.  Such  were  the  (hades  of  Dido,  cf 
Deiphobus,  and  all  thofe  which  /Eneas  met  with  in  his 
journey  through  the  fubterraneous  world. 

It  appears  from  the  writings  of  modern  travellers  who 
have  vifited  rude  and  favage  nations,  that  the.  belief  of 
fpedres  is  no  lefs  common  among  them.  Mr  Bruce 
tells  us,  that  the  prieft  of  the  Nile  affirmed,  that  he  had 
more  than  once  feen  the  fpirit  of  the  river  in  the  form 
of  an  old  man  with  a  white  beard.  Among  the  Maho¬ 
metans  the  dodrine  of  fpedres  feems  to  be  reduced  to 
a  regular  fyftem,  by  the  accounts  which  they  give  of 
genii.  Whoever  has  read  the  Arabian  Nights  Enter¬ 
tainments  muft  have  furnifhed  his  memory  with  a  thou- 
fand  in  dances  of  this  kind.  Their  opinions  concerning 
genii  feem  to  be  a  corrupted  mixture  of  thedodrines  of 
the  Jews  and  ancient  Perfians.  In  Ghriftian  countries* 
too,  notwithftanaing  the  additional  light  which  their  re¬ 
ligion  has  fpread,  and  the  great  improvement  in  the 
feienees  to  which  it  has  been  fubfervient,  tthe  belief  of 
ghofts  and  apparitions  is  very  general,  cfpecially.  among 
the  lower  ranks.  They  believe  that  evil  fpirits  feme- 
times  make  their  appearance  in  order  to  terrify  wicked 
men,  efpeeially  thofe  who  have  committed  murder. — - 
They  fuppofe  that  the  fpirits  of  dead  men  aiTume  a  cor¬ 
poreal  appearance,  hover  about  church-yards  and  the 
houfes  of  the  deceafed,  or  haunt  the  places  where  mur¬ 
ders  have  been  committed.  (See  Ghost.)  In  fome 
places  it  is  believed  that  beings  have  been  feen  bearing 
a  perfed  refemblance  to  men  alive.  In  the  Highlands  . 
of  Scotland,  what  is  called  the  fecond  fight  is.  ftill  be-  _ 
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lleved  by  many  (fee  SECOND  Sight);  viz.  that  future 
events  are  foretold  by  certain  individuals  by  means  of 
fpe&ral  reprefen tation. 

So  general  lias  the  belief  of  fpedres  been,  that  this 
circumilance  alone  may  be  thought  by  fume  fufticient  to 
prove  that  it  mult  have  its  foundation  in  human  nature, 
or  mult  reft  upon  rational  evidence.  When  any  doc¬ 
trine  has  been  univerfally  received  by  all  nations,  by 


generations  living  feveral  thoufand  years  from  one 


other,  and  by  people  in  all  the  different  ftages  of  focie- 
ty,  there  is  certainly  the  ftrongelt  prefuniption  to  con¬ 
clude  that  fuch  a  doctrine  has  its  foundation  in  reafon 
and  in  truth.  In  this  way  we  argue  in  favour  of  the 
exiftence  of  a  God,  concerning  moral  diitindtion,  and 
the  doctrine  of  a  future  ftate  :  and  certainly  fo  far  we 
argue  well.  But  if  the  fame  argument  be  applied  to 
idolatry,  to  facrifices,  or  to  apparitions,  we  (hall  find 
that  it  is  applied  improperly.  Idolatry  was  very  general 
among  ancient,  nations  5  fo  was  the  offering  of  facrifices, 
fo  was  polytheifm  :  but  they  were  by  no  means  univer- 
fal.  Should  we  allow,  for  the  fake  of  Ihortening  the 
argument,  that  all  ancient  nations  were  polytheifts  and 
idolaters,  and  prefented  oblations  to  their  imaginary 
deities,  all  that  could  be  concluded  from  this  conceftion 
is,  that  they  fell  into  thefe  miftakes  from  their  igno¬ 
rance  and  from  the  rude  ftate  of  foeiety,  from  "which 
their  imperfe£l  knowledge  of  theology  and  moral  philo- 
fophy  was  never  able  to  refeue  them.  T  hefe  erroneous 
notions  lied  before  the  brightnefs  of  the  Chriftian  fvftem; 
while  the  do&rines  of  the  exiftence  of  God,  of  ^  moral 
diftin£lion,  and  of  a  future  ftate,  have  been  more 
thoroughly  confirmed  and  afeertained.  The  fame  thing 
may  be  faid  of  the  belief  of  fpedtres.  However  gene¬ 
rally  it  has  been  adopted  in  the  firft  ftages  of  foeiety,  or 
by  civilized  nations  who  had  made  but  little  progrefs  in 
the  ftudy  of  divine  things,  it  has  been  reje&ed,  we  may 
fay  invariably,  wherever  theology  and  philofophy  have 
gone  hand  in  hand. 

As  all  popular  and  long  eftabliftied  opinions  are  ob¬ 
jects  of  curiofity  and  refearch  for  the  philofopher,  we 
think  the  belief  of  fpe&res  worthy  of  fome  attention 
even  in  this  light.  It  will  therefore,  we  hope,  give 
fome  fatisfa&ion  to  the  philofophical  reader  to  fee  a 
fhort  account  of  the  fources  or  principles  from  which 
this  belief  is  derived.  But  as  the  belief  of  fpeclres  is 
connected  with  other  opinions  which  appear  to  us  high¬ 
ly  injurious  to  religion  5  opinions  which  have  been  fup- 
ported  by  many  learned  men,  and  which  are  ftill  be¬ 
lieved  by  fome  men  of  literary  education — it  will  alfo 
be  proper,  in  the  firft  place,  to  confider  the  evidence  on 
which  this  belief  refts,  in  which  we  muft  confider  both 
their  probability  and  credibility. 

In  the  prefent  inveftigation  we  mean  to  fet  afide  al¬ 
together  the  celeftial  appearances  recorded  in  Scripture, 
as  being  founded  on  unqueftionable  evidence,  and  per¬ 
fectly  agreeable  to  thofe  rules  by  which  the  Deity  aCts 
in  the  ufual  courfe  of  his  Providence.  The  Ifraelites, 
during  the  exiftence  of  their  ftate,  were  immediately 
under  the  authority  of  God,  not  only  as  the  moral  go¬ 
vernor  of  the  world,  but  as  the  king  of  Ifrael.  In  the 
infancy  of  the  world,  while  men  were  rude  and  unen¬ 
lightened,  and  entirely  under  the  influence  of  idolatry, 
many  revelations  were  neceffary  to  preferve  in  their 
minds  pure  ideas  of  the  nature  of  God,  and  of  the  wor- 
ftiip  due  to  Him.  Ihey  were  neceffary  alfo  to  pave  the 

4 


576  ]  S  P  E 

way  for  that  illuftrious  difpenfation  \v»  Icli  the  Lord  Je-  Specftre. 
fus  came  from  Heaven  to  diffufe  over  the  world.  Every 
celeftial  appearance  recorded  in  Scripture  was  exhibited 
for  fome  wife  and  important  purpofe,  which  muft  be  ap¬ 
parent  to  every  perfon  who  confiders  thefe  appearances 
with  attention.  But  when  the  Scriptures  were  written 
and  publiihed,  and  the  Chriftian  religion  fully  eftablilh- 
ed,  revelation  ceafed,  and  miracles  and  heavenly  mef- 
fages  were  no  longer  requifite.  What  credit  then  ought 
we  to  give  to  thofe  marvellous  (lories  related  in  ancient 
authors  concerning  prodigies  in  the  heavens,  and  the  ap¬ 
parition  of  angels  both  good  and  bad  ? 

It  is  not  pretended  that  any  of  thofe  prodigies  and 
appearances  were  exhibited  for  purpofes  equally  great 
and  important  with  thofe  which  are  deferibed  in  Scrip¬ 
ture  :  And  can  we  fuppofe  that  the  all-wife  Governor  of 
the  world  would  permit  his  angels  to  render  themfelves 
vifible  to  the  eye  of  man  for  no  purpofe  at  all,  or  for  a 
purpofe  which  might  have  been  equally  well  accomplifh- 
ed  without  their  interpofition  ?  Would  this  be  confident 
with  perfect  wifdom,  or  would  it  be  confident  even  with 
the  excellence  and  fuperiority  of  underftanding  which 
we  arc  taught  to  aferibe  to  thefe  elevated  beings  ?  The 
whole  will  of  God  is  revealed  to  us  in  the  Sciiptures  5 
what  further  ufe  for  the  vifible  interpofition  of  angels  > 

It  may  be  objeCted,  Are  they  not  all  miniftering  fpirits, 
fent  foith  to  minifter  for  them  who  fliall  be  heirs  of 
falvation  *  ?  We  anfwer,  That  angels  may  animate  and  *Heb  i 
Support  good  men  by  an  invifible  interpofition.  But  14. 
the  A  pottle  is  not  fpeaking  of  celeftial  fpirits.  The 
wmrd  ccyyzXos  fignifies  “  a  meffenger  f  and  in  Scripture 
often  refers  to  men.  In  the  paffage  which  we  are  now 
reviewing  it  certainly  is  applied  with  much  more  pro¬ 
priety  to  .men  than  to  angels  :  for  the  Apoftle  is  dating 
a  companion  between  the  Prophets ,  by  whom  God,  at 
fundry  times  and  in  divers  manners,  fpake  in  time  paft 
to  the  fathers,  and  the  Son,  by  whom  he  bath  fpoken 
in  thefe  laft  days. 

And  if  God  has  given  no  commiftion  to  his  angels  to 
deliver  to  men  fmee  the  publication  of  the  Chriftian  re¬ 
ligion,  is  there  any  probability  that  he  would  give  any 
commiftion  or  any  licence  to  evil  fpirits  ?  It  will  be 
faid,  that  this  doCtrine  is  clearly  taught  in  the  New  Tef- 
tament,  in  thefe  words,  44  The  devil  goeth  about  as  a 
roaring  lion  feeking  whom  lie  may  devour.”  We  will 
not  avail  ourfelves  of  the  interpretation  of  fome,  who 
fay  that  the  word  devil,  which  in  the  Greek  language 
fignifies  an  a  dv  erf  ary,  or  fanderer ,  refers  here  to  fome 
human  being,  who  w?as  a  violent  enemy  of  the  Chri- 
ftians.  All  that  can  be  deduced  from  thefe  w'ords,  upon 
the  fuppofition  that  they  refer  to  a  malignant  fpirit,  is 
merely  that  he  goeth  about  feducing  men  to  vice.  But 
it  is  not  by  affuming  a  hideous  form,  and  prefenting 
himfelf  to  the  midnight  traveller,  that  fuch  a  purpofe  is 
to  be  accompliihed.  A  fpirit  may  probably  have  direCl 
accefs  to  our  minds  wdthout  the  intervention  of  any 
thing  corporeal  ;  and  by  exciting  our  paftions  may 
plunge  us  into  vice,  which  is  the  only  objeft  fuch  a  be¬ 
ing  is  fuppofed  to  have  in  view7.  None  of  the  marvel¬ 
lous  ftories  which  we  have  heard  concerning  the  appari¬ 
tion  of  evil  fpirits  lead  us  to  conclude  that"  they  appear 
to  entice  men  to  commit  crimes.  We  never  heard  of 
any  evil  fpirits  that  required  men  to  deal,  to  perpetrate 
robbery  or  murder.  They  only  appeared  to  terrify  fome 
crazy  timorous  individuals,  who  have  whims  and  fancies 
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enow  of  their  own  to  agitate  their  minds,  though  no  pre¬ 
ternatural  vifion  fliould  ever  appear  to  them.  It  is  not 
confident,  therefore,  with  the  character  of  God,  and 
what  he  has  revealed  to  us  of  his  will,  to  believe  that 
he  would  commiflion  good  angels,  or  permit  evil  angels, 
to  appear  to  men  fince  the  propagation  of  the  gofpel, 
or  indeed  at  any  former  period  of  the  world,  unlefs 
fome  great  and  mighty  purpofe  was  to  be  fulfilled.  It 
is  not  confident  with  what  we  know  of  the  nature  of 
good  or  bad  angels  to  fuppofe,  that  though  permiffion 
were  granted  them  occasionally  to  fliow  themfelves  to 
men,  that  they  would  appear  in  that  way  which  dory- 
tellers  defcribe. 

It  is  equally  improbable  that  the  fpirits  of  the  dead 
who  have  removed  from  this  world  fliould  again  be  per¬ 
mitted  to  vifit  it.  At  death  men  undergo  as  great, 
perhaps  a  greater  change,  than  when  they  came  firft  in¬ 
to  the  light  of  the  fun.  Is  it  not  therefore  as  impro¬ 
bable  that  a  man  fliould  return  in  a  vifible  corporeal 
form  after  death,  as  that,  after  having  arrived  at  man¬ 
hood,  he  fhould  return  to  the  date  in  which  he  -was  be¬ 
fore  his  birth  ?  Such  changes  as  thefe  are  evidently 
made  permanent  by  the  invariable  laws  of  nature.  But 
fuppofe  it  were  podible,  for  what  purpofe  fhould  they 
return  ?  To  defcribe  to  us  what  is  palling  in  the  other 
world,  to  animate  us  to  virtue,  by  informing  us  of  the 
rewards  which  there  await  the  good  }  or  to  alarm  us, 
by  defcribing  the  punifliment  of  the  wicked.  Thefe 
feem  important  reafons.  But  Divine  Providence  has 
wifely  thrown  a  veil  over  futurity.  We  know  every 
thing  of  the  other  world  from  the  fcripture  which  it 
is  proper  for  us  at  prefent  to  know.  And  as  to  incen¬ 
tives  to  virtue,  we  are  already  bleffed  with  a  number 
fufficiently  great  and  powerful  for  moral  beings,  who 
are  to  ad  from  rational  motives,  and  not  from  com- 
pulfion.  “  He  that  will  not  hear  Mofes  and  the  pro¬ 
phets,  will  not  be  perfuaded  though  one  rofe  from  the 
dead.” 

There  is  one  drong  obje&ion  againft  the  probability 
of  fpe&res,  which  is  fufficient  to  prove  that  they  are 
not  intelligent  creatures  *  or  at  lead  that  they  poffefs 
fo  fmall  a  degree  of  intelligence,  that  they  are  unquali¬ 
fied  to  ad  with  prudence,  to  propofe  any  end  to  them¬ 
felves,  or  ufe  the  proper  means  to  accomplifli  that  end. 
Ghods  often  appear  in  order  to  difcover  fome  crime 
that  has  been  committed  :  but  they  never  appear  to  a 
magidrate,  or  perfon  in  authority,  but  to  fome  illiterate 
clown,  who  happens  to  live  near  the  place  where  the 
crime  was  perpetrated  \  to  fome  perfon  wTho  has  no  con- 
nedion  with  the  affair  at  all,  and  who  in  general  is  the 
mod  improper  in  the  world  for  making  the  difccvery. 
For  inftance,  in  Glanville’s  Saducifmus  triumphatus  (a 
book  written  in  the  lad  century  by  a  chaplain  of  Charles 
II.  in  fupport  of  the  common  opinions  refpeding  witch¬ 
craft  and  apparitions),  we  have  the  following  dory  : 
James  Haddock,  a  farmer,  was  married  to  Elenor 
Welfli,  by  whom  he  had  a  fon.  After  the  death  of 
Haddock,  his  wife  married  one  Davis ;  and  both  agreed 
to  defraud  the  fon  by  the  former  marriage  of  a  leafe  be¬ 
queathed  to  him  by  his  father.  Upon  this  the  ghod  of 
Haddock  appeared  to  one  Francis  Taverner  the  fervant 
of  Lord  Chicheder,  and  defired  him  to  go  to  Elenor 
Welffi,  and  to  inform  her  that  it  was  the  will  of  her 
former  hufband  that  their  fon  fliould  enjoy  the  leafe. 
Taverner  did  not  at  fird  execute  this  commiffion  \  but 
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he  was  continually  haunted  by  the  apparition  in  the 
mod  hideous  diapes,  which  even  threatened  to  tear  him 
in  pieces,  till  at  lad  he  delivered  the  meffage.  Now, 
had  this  fpe&re  had  the  lead  common  fenfe,  it  would 
have  appeared  fird  to  Elenor  Welffi  and  her  hufband 
Davis,  and  frightened  them  into  compliance  at  once, 
and  not  have  kept  poor  Taverner  in  fuch  condant  dif- 
quietude,  who  had  no  concern  in  the  matter. 

Another  very  odd  circumdance  refpe&ing  apparitions 
in  general  mud  not  be  omitted,  which  is,  that  they  have 
no  power  to  fpeak  till  they  are  addreffed.  In  the  27th 
of  Glanville’s  Relations  we  read  of  an  old  woman  that 
appeared  often  to  David  Hunter,  a  neat-herd,  at  the 
houfe  of  the  bifhop  of  Down  and  Conners.  \\  hen- 
ever  (he  appeared,  he  found  himfelf  obliged  to  follow 
her  5  and  for  three  quarters  of  a  year  poor  David  fpent 
the  whole  of  almod  every  night  in  fcampering  up  and 
down  through  the  woods  after  this  old  woman.  How 
long  this  extraordinary  employment  might  have  conti¬ 
nued,  it  is  impoffible  to  guefs,  had  not  David’s  violent 
fatigue  made  him  one  night  exclaim,  “  Lord  blefs  me  ! 
would  I  were  dead  ! — ffiall  I  never  be  delivered  from 
this  mifery  !”  On  which  the  phantom  replied,  “  Lord 
blefs  me  too  !  It  was  happy  you  fpoke  firft,  for  till  then 
I  had  no  power  to  fpeak,  though  I  have  followed  you 
fo  long.”  Then  ffie  gave  him  a  meffage  to  her  two 
fons,  though  David  told  her  he  remembered  nothing 
about  her.  David,  it  feems,  neglefted  to  deliver  the 
meffage  5  at  which  the  old  beldam  was  fo  much  provoked, 
that  ffie  returned  and  hit  him  a  hearty  blow  on  the 
{boulder,  which  made  him  cry  out,  and  then  fpeak  to 
her.  Now  if  ffie  could  not  fpeak  till  David  addreffed 
her,  why  might  {he  not  have  applied  this  oratorial  me¬ 
dicine  the  firft:  time  (he  appeared  to  him  ?  It  would 
have  faved  both  herfelf  and  him  many  a  weary  journey  j 
and  certainly  David  would  much  rather  have  had  even 
half  a  dozen  of  blows  from  her  choppy  fifls  than  have 
wanted  fo  many  nights  fleep.  To  complete  the  dory, 
we  muft  add,  that  when  David’s  wife  found  it  impoffi¬ 
ble  to  keep  him  from  following  the  troublefome  vifi- 
tor,  ffie  trudged  after  him,  but  never  was  gratified  with 
a  fight  of  the  enchantrefs.  David’s  little  dog  too  was 
a  dutiful  attendant  on  his  mafler  during  his  pilgri¬ 
mage. 

It  is  remarked  by  Glanville,  that  ghofts  are  generally 
very  eager  to  be  gone.  Indeed  they  are  often  fo  much 
fo,  that  they  do  not  ffay  to  tell  their  errand.  One 
would  be  induced  from  this,  as  well  as  the  circumftan- 
ces  already  mentioned,  to  think  that  they  are  the  ftu- 
pideft  and  dulleft  of  the  dead  that  affume  the  appear¬ 
ance  of  ghofts  \  unlefs  we  adopt  the  ingenious  folution 
of  Glanville,  “  that  it  is  a  very  hard  and  painful  thing 
for  them  to  force  their  thin  and  tenuious  bodies  into  a 
vifible  confidence  ;  that  their  bodies  muft  needs  be  ex¬ 
ceedingly  compreffed  5  and  that  therefore  they  muft  be 
in  hafte  to  be  delivered  from  the  unnatural  preffure.” 

With  refpe6t  to  the  evidence  in  favour  of  fpe&res,  if 
examined  ever  fo  {lightly,  it  will  be  found  very  de« 
fe&ive.  They  only  appear  to  one  perfon  at  a  time  ; 
they  are  feen  only  in  the  night  \  they  are  vifible  only 
to  ignorant,  illiterate,  and  credulous  perfons,  and  never 
prefent  themfelves  before  men  of  education  and  learning. 

That  fpe£lres  only  appear  to  one  perfon  at  a  time, 
even  though  there  are  more  in  company,  is  an  obje&ion. 
againft  the  credibility  of  their  appearance  quite  infur- 
4  D  -  mountable. 


Specftre. 
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Sneelre.  mountable.  How  is  it  poffible  that  two"  men  of  eye- 
light  equally  good,  directing  their  eyes  to  the  fame  fpet, 
fhould  not  fee  fo  large  an  objedl  as  that  of  a  man  or 
woman  at  a  frnall  diitance  equally  well  ?  Some  will  tell 
us  that  a  mill  is  caft  over  the  eyes  of  the  one,  while  the 
view  of  the  other  is  free  from  obftruflion.  But  how  is 
this  to  be  proved  ?  and  befides,  what  purpofe  would  it 
ferve  ?  Ghofts  have  feldom  any  fecrets  to  difclofe  $  they 
might  be  proclaimed  to  a  multitude  with  as  much  pro¬ 
priety  as  confined  to  one  perfon.  Shall  we  be  told,  that 
the  fpe£ire  has  the  power  of  becoming  vifible  to  fome, 
and  of  remaining  invifibie  to  others  ?  This  cannot  be 
allowed  without  adopting  opinions  deftru&ive  to  reveal¬ 
ed  religion  \  for  it  would  be  a  miracle  :  and  we  cannot 
be  perfuaded,  without  evidence,  that  God  would  em¬ 
power  any  inferior  being  to  controul  at  pleafure  the  wife 
laws  which  he  has  ordained  for  governing  the  world. 
To  him  who  is  of  a  different  opinion,  we  would  recom¬ 
mend  Farmer  on  Miracles j  a  book  in  which  this  quef- 
tion  is  fully  examined. 

SpeUres  appear  only  in  the  night.  But  why  fhould 
they  fhun  the  light  of  the  fun  ?  Thofe  mifehievous 
ghofts  that  Glanville  mentions  might  indeed  have  fome 
reafon  to  choofe  midnight  for  the  execution  of  their 
pranks,  as  they  would  be  more  eafrly  detected  in  open 
day.  Such  was  the  roguifh  drummer  that  haunted  Mr 
Mompefton’s  houfe,  who  beat  his  drum  all  night,- threw 
the  old  gentlewoman’s  clothes  about'the  room,  hid  her 
Bible  in  the  afhes,  plucked  the  clothes  off  the  bed,  and 
amufed  himfelf  with  tolling  about  Mr  Mompelfon’s 
fhoes.  But  why  fhould  a  grave  ferious  ghoft  appear  at 
midnight  ?  Might  it  not  deliver  its  meifage  with  as 
much  eafe  and  more  fuccefs  in  the  day-time  ?  In  the 
day-time  it  would  not  excite  much  fear  ,  it  would  be 
liftened  to  therefore  with  more  attention  *,  and  did  it 
choofe  to  exhibit  itfelf  before  a  number  of  witnelfes,  its 
grievances  would  be  more  fpeedily  redreffed,  becaufe 
more  perfons  would  intereft  tbemfelves  in  feeing  juftice 
done  to  the  injured  ghoft. 

Spectres  not  only  choofe  the  moft  improper  time,  but 
the  moft  improper  perfons.  To  render  the  teftimony  of 
any  perfon  credible,  he  muft  not  only  be  a  man  of  vera¬ 
city,  but  he  muft  have  fufficient  ability  to  judge  of  the 
lubjeft  to  which  he  is  to  bear  witnefs.  It  is  not  on  the 
evidence  of  an  ignorant  illiterate  perfon,  who  has  more 


fancy  and  fear  than  judgement,  that  we  are  to  reft  our  Speftr?. 
belief  of  what  is  fupernatural.  It  is  alfo  worthy  of  re-  v""~ "Y—— 
mark,  that  we  have  never  heard  of  a  ghoft  appearing  to 
any  perfon  who  did  not  previoufly  believe  their  exig¬ 
ence.  A  man  muft  be  prejudiced  in  favour  of  this  opi¬ 
nion,  or  he  will  never  fee  a  ghoft.  But  fenfible  men 
know,  that  he  who  has  been  accuftomed  to  hear  fright¬ 
ful  ftories  of  ghofts  and  apparitions  gliding  through  a 
churchyard,  or  haunting  fome  particular  place,  can 
fcarcely  pafs  through  a  churchyard,  or  haunted  fpot 
without  conjuring  up  in  his  imagination  the  hideous 
phantoms  which  he  has  been  accuftomed  to  aflfociate 
with  fuch  places.  Is  it  ftrange,  then,  that  an  ignorant 
man,  with  a  mirid  uncultivated  and  •  uninformed,  with 
all  the  prejudices  of  the  nurfery  about  him,  fhould  ima¬ 
gine  he  fees  ghofts  in  thofe  places  where  lie  believes 
they  hover,  efpecially  in  the  dead  hour  of  midnight, 
when,  with  the  flighted  aid  of  the  imagination,  a  cow 
may  be  turned  into  a  monftrous  phantom,  and  the  re¬ 
flection  of  the  beams  of  the  moon  from  a  little  water  be 
converted  into  a  ghoft  with  a  winding-ftieet  ?  But  why 
fhould  apparitions  fhun  men  of  underilanding  and  learn¬ 
ing  ?  Why  fliould  learning  be  formidable  to  them  (a)  ? 

It  was  not  fo  with  the  celeftiai  meffengers  mentioned  in 
the  Scriptures  :  they  appeared  to  the  patriarchs  and  pro¬ 
phets  y  and  the  miracles  there  recorded  were  performed 
in  the  moft  public  places,  before 'the  eyes  of  Rabbies, 
of  Scribes,  and  Pharifees.  Indeed  this  circumftance  is 
fufficient  to  deftroy  the  evidence  of  fpetftres.  They 
have  never  been  feen  by  any  but  men  of  weak  or  diftem- 
pered  minds,  or  by  men  who  have  previoufly  believed 
in  them. 

Having  now  confidered  the  evidence  on  which  the 
belief  of  fpeUres  refts,  we  will  endeavour  to  give  fome 
accounts  of  the  foundation  of  it.  To  trace  an  opinion 
that  has  prevailed  fo  generally  in  the  world  to  its 
fource,  is  a  labour  not  unworthy  of  the  philofopher, 
even  though  the  opinion  be  falfe.  It  is  always  gratify¬ 
ing  to  detesft  the  caufes  of  error  :  it  is  no  lefs  ufeful ;  for 
in  order  to  refute  error,  it  is  often  fufficient  to  point  out 
the  fources  from  which  it  has  fprung.  To  reach  the 
origin  of  the  belief  of  fpeftres  is  not  more  difficult  than 
to  account  for  idolatry  or  polytheifm.  In  the  infant 
ftate  of  the  intellectual  powers  every  thing  is  confidered 
as  pofTefling  life  and  intelligence.  The  child  beats  the 

ftool 


(a)  The  celebrated  hiftorian  De  Thou  had  a  very  lingular  adventure  at  Saumur,  in  the  year  1598.  One 
night,  having  retired  to  reft  very  much  fatigued,  while  he  was  enjoying  a  found  fleep,  he  felt  a  very  extraordi¬ 
nary  weight  upon  his  feet,  which,  having  made  him  turn  fuddenly,  fell  down  and  awakened  him.  At  firft  he 
imagined  that  it  had  been  only  a  dream,  but  hearing  loon  after  fome  noife  in  his  chamber,  he  drew  afide  the  cur¬ 
tains  and  faW,  by  help  of  the  moon,  which  at  that  time  ffione  very  bright,  a  large  white  figure  walking  up  and 
down,  and  at  the  fame  time  obferved  upon  a  chair  fome  rags,  which  he  thought  belonged  to  thieves  who  had 
Come  to  rob  him.  The  figure  then  approaching  his  bed,  he  had  the  courage  to  afk  it  what  it  was.  u  I  am 
(faid  it)  the  Queen  of  Heaven.”  Had  fuch  a  figure  appeared  to  any  credulous  ignorant  man  in  the  dead  of 
night,  and  made  fuch  a  fpecch,  would  he  not  have  trembled  with  fear,  and  have  frightened  the  whole  neighbour¬ 
hood  with  a  marvellous  defeription  of  it?  But  De  Thou  had  too  much  underftanding  to  be  fo  impofed  upon. 
Upon  hearing  the  words  which  dropped  from  the  figure,  he  immediately  concluded  that  it  was  fome  mad  wo¬ 
man,  got  up,  called  his  fervants,  and  ordered  them  to  turn  her  out  of  doors  ;  after  which  he  returned  to  bed  and 
fell  afleep.  Next  morning  he  found  that  he  had  not  been  deceived  in  his  conjeClure,  and  that  having  forgot  to 
ffiut  his  door,  this  female  figure  had  efcaped  from  her  keepers,  and  entered  his  apartment.  The  biave  Schom- 
berg,  to  whom  De  Thou  related  his  adventure  fome  days  after,  confefled  that  in  fuch  a  cafe  he  would  not  have 
ffiown  fo  much  courage.  The  king  alfo,  who  was  informed  of  it  by  Schomberg,  made  the  fame  acknowledge¬ 
ment. 
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ftool  over  which  he  has  fallen  with  the  fame  padion  tnat 
he  would  treat  his  companion  :  The  young  girl  talks  to 
her  doll  as  if  it  underftood  her  :  The  favages  afenbe 
every  change  which  they  obferve  on  the  face  of  nature 
to  the  action  of  fome  animated  being.  As  knowledge 
advances,  they  fingle  out  thofe  beings  which  feem  to 
produce  the  moil  ftriking  effeas,  arrange  them  into 
fome  kind  of  order,  and  divide  the  government  of  the 
world  among  them.  Unable,  at  the  fame  time,  to  con¬ 
ceive  any  notion  of  a  pure  fpitit,  they  imagine  thofe  di¬ 
vinities  are  corporeal  beings.  This  is  the  foundation  of 
idolatry.  The  belief  of  fpeftres  is  but  another  ftep. 
That  thefe  animated  corporeal  beings,  to  whom  they 
addrefs  their  prayers,  and  who  prefide  over  the  world, 
{hould  on  particular  occafions  difplay  thcmfelves  to  the 
human  eye,  is  what  they  muft  be  previoufly  difpofed  to 
e«pe£t.  Hence  the  number lefs  appearances  of  the  hea¬ 
then  gods,  of  the  Perfian  and  Mahometan  genu.  The 
belief  of  ghofts  may  be  eafily  deduced  from  the  opi- 
nions  entertained  refpe£ling  a  future  ftate.  Thefe  opi¬ 
nions  are  founded  on  that  effential  doarine  of  natural 
religion,  that  there  is  another  world  in  which  men  {hall 
exift  when  death  has  removed  them  hence.  This  doc¬ 
trine  has  been  univerfally  received  both  by  favage  and 
civilized  nations  ;  but,  as  might  be  expeaed,  men  have 
formed  very  different  fentiments  concerning  the  nature 
of  a  future  {fate,  of  the  (ituation  and  employments  of 
departed  fpirits,  according  to  the  degree  of  knowledge 
which  they  poffeffed.  But  the  general  opinion  m  an¬ 
cient  and  rude  nations  was,  that  departed  fpirits  retain¬ 
ed  the  fame  external  appearance,  the  fame  pafiions  and 
principles  as  before.  Nothing  therefore  was  more  na¬ 
tural  than  the  opinion,  that  they  might  occafionally  re- 
vifit  this  world,  from  an  anxious  defire  to  alleviate  the 
fufferings  of  thofe  beloved  friends  and  relations  whom 
they  had  left  behind  them,  or  to  communicate  from  the 
nnfeen  world  what  might  be  important  to  their  welfare. 
Upon  fuch  an  errand  did  Creufa  appear  to  /Eneas. 
The  apparition  of  the  ghofts  of  murderers  is  eafily  ex¬ 
plained  upon  the  fame  general  principles.  The  remorfe 
and  horror  of  mind  which  the  murderer  feels  are  fuppe- 
fed  to  haunt  him  in  the  other  world,  and  to  render  his 
Tituation  there  intolerable  (efpecially  if  the  murder  was 
never  deteaed  and  punifhed),  till  he  return  and  give  in- 
formation  againft  himfelf.  In  this  way,  then,  we 
think  it  highly  probable  the  belief  of  fpeftres  has  origi¬ 
nated.  But  many  other  caufes  concur  to  confirm  and 
propagate  this  belief.  Thefe  are,  imperfea  vifion  uni¬ 
ted  with  fear,  dreams,  opium,  difeafes,  drunkennefs,  and 
opium. 

i.  Indiftin£l  vifion  is  one  fource  of  apparitions,  efpe¬ 
cially  when  the  mind  is  under  the  influence  of  fear.  .  It 
is  well  known,  that  the  fenfe  of  feeing  conveys  no  idea 
of  diftance  till  improved  by  experience  and  obfervation  5 
and  how  we  come  at  length  to  diftinguilh  objects  at  a 
diftance  from  thofe  that  are  near,  has  been  explained  in 
another  place  (fee  METAPHYSICS,  N°  5°*)* 

In  the  daytime  we  feldom  commit  miftakes,  becaufe 
we  know  the  objea  at  which  we  look  j  but  at  night, 
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when  we  fee  objeas  obfcurely,  and  know  not  what  they 
are,  we  have  110  diftin&  idea  either  of  their  diftances  or 
of  their  magnitude.  We  may  miftake  a  bufii  that  is 
near  us  for  a  tree  at  a  diftance  *,  or  if  the  imagination  be 
under  the  influence  of  fear,  it  will  eafily  convert  it  into 
a  gigantic  figure.  “  It  is  generally  aflerted  (fays  Buf- 
fon)  that  thefe  figures  exift  only  in  the  imagination  •,  yet 
they  may  have  a  real  exiftencein  the  eye  }  for  whenever 
we  have  no  other  mode  of  judging  of  an  unknown  ob¬ 
jea  but  by  the  angle  it  forms  in  the  eye,  its  magnitude 
will  uniformly  increafe  in  proportion  to  its  propinquity. 
If  it  appears,  when  at  the  diftance  of  20  or  30  paces, 
to  be  only  a  few  feet  high,  its  height,  when  within  two 
or  three  feet  of  the  eye,  will  be  many  fathoms.  An  ob¬ 
jea  of  this  kind  muft  naturally  excite  terror  and  afto- 
nifhment  in  the  fpeftator,  till  he  approaches  and  recog- 
nifes  it  by  aaual  feeling ;  for  the  moment  a  man  knows 
an  objea,  the  gigantic  appearance  it  affumed  in  the  eye 
inftantly  diminifhes,  and  its  apparent  magnitude  is  redu¬ 
ced  to  its  real  dimenfions.  But  if,  inflead  of  approach¬ 
ing  fuch  an  objea,  the  fpeaator  flies  from  it,  he  can 
have  no  other  idea  of  it  but  from  the  image  which  it 
formed  in  his  eye  j  and,  in  this  cafe,  he  may  affirm  "with 
truth  that  lie  faw  an  objea  terrible  in  its  afpett,  and 
enormous  in  its  fize.  Thus  the  notions  concerning  fpec- 
tres  is  founded  in  nature,  and  depend  not,  as  fome  phi- 
lofophers  affirm,  upon  the  imagination  alone.” 

In  addition  to  thefe  obfervations  of  Buffon,  we  may- 
take  notice,  that  objeas  are  always  magnified  in  a  fog  *, 
fo  that  when  a  fog  happens  in  the  night-time,  objeds 
may  be  magnified  to  an  enormous  fize.  But,  at  any 
rate,  whether  there  be  fog  in  the  night  or  not,  there  is 
fuch  a  great  analogy  between  darknefs  and  a  fog,  that 
if  the  latter  deceive  us  with  refpea  to  the  fize  of  objeas, 
the  former  will  alfo  deceive  us.  The  writer  of  this  ar¬ 
ticle  was  palling  the  frith  of  Forth  at  Queensferry,  near 
Edinburgh,  one  morning  which  was  extremely  foggy. 
Though  the  water  be  only  two  miles  broad,  the  boat 
did  not  get  within  fight  of  the  fouthern  {Imre  till  it  ap¬ 
proached  very  near  it.  He  then  faw  to  his  great  fur- 
prife  a  large  perpendicular  rock,  where  he  knew  the 
fhore  was  low  and  almoft  flat.  As  the  boat  advanced  a 
little  nearer,  the  rock  feemed  to  fplit  perpendicularly 
into  portions,  which  feparated  at  a  little  diftance  from 
one  another.  He  next  faw  thefe  perpendicular  divifions- 
move }  and  upon  approaching  a  little  nearer,  found  it 
was  a  number  of  people  Handing  on  the  beach,  waiting 
the  arrival  of  the  ferry-boat. 

2.  Dreams  are  another  fertile  fource  of  apparitions. 
It  is  well  known  to  every  perfon,  that  while  the  mind 
is  under  the  influence  of  a  dream  it  confiders  it  as 
much  a  reality  as  it  does  any  particular  a&ion  while 
awake.  Now  if  a  perfon  of  a  weak  fuperftitious  mind 
{hould  have  a  very  lively  dream,  which  interefls  his  pal- 
fions,  particularly  the  paftion  of  fear,  it  may  make  fo 
deep  an  impreflion,  that  he  may  be  firmly  convinced  that 
he  has  a&ually  feen  With  his  eyes  what  has  only  pafied 
before  bis  imagination  (fee  Apparition)  (b)\  We 
{hall  here  tell  a  ftory,  by  way  of  illuftration,  which  we 
a  D  2  have 
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(b)  When  the  thoughts  are  much  troubled,  and  when  a  perfon  fleeps  without  the  circumftances  of  going  to  bed, 
or  putting  off  Ins  clothes,  as  when  he  nods  in  his  chair,  it  is  very  difficult,  as  Hobbes  remarks,  to  1  inj>^  1  a 
dream  from  a  reality.  On  the  contrary,  he  that  compofes  liimfelf  to  fleep,  m  cafe  of  any  uncouth  or  abiurd  iancy, 
eafily  fufpe&s  it  to  have  been  a  dream. — Leviathan ,  par.  i.  c,  1.  * 
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Spedlre.  have  received  on  unqueftionable  authority. 

India  captain  had  an  honeft  faithful  fervant  named 
John ,  for  whom  he  had  a  great  regard.  John  died,  if 
we  recoiled!  right,  on  a  voyage  from  England  to  the 
Eaft  Indies  during  a  French  war.  As  the  (hip  ap¬ 
proached  the  place  of  its  deftination  the  captain  had  a 
dream,  in  which  John  appeared  to  him,  and  earnellly 
befought  him  not  to  fail  to  the  port  for  which  he  was 
bound,  as  it  was  in  the  hands  of  the  French.  The  cap- 
lain,  though  not  addidted  to  fuperftition,  thought  it 
prudent  to  follow  this  admonition  ;  and  after  landing  at 
a  different  port,  he  was  informed  that  the  place  to  which 
he  had  intended  to  deer  was,  according  to  the  informa¬ 
tion  of  the  dream,  captured  by  the  French.  On  the 
voyage  home,  the  captain  had  a  fecond  dream,  in  which 
John  again  appeared  to  him,  and  gave  him  notice  that 
he  (hould  foon  die,  and  that  the  ihip  (hould  be  taken  in 
ihe  mouth  of  the  Channel  by  the  French.  Next  morn¬ 
ing  the  captain  called  his  firft  mate,  told  him  his  dream, 
which  he  believed  was  prophetic,  and  delivered  his  pa¬ 
pers,  that  he  might  take  proper  care  of  them  after  his 
deceafe.  Every  thing  happened  exa&ly  as  the  dream 
had  foretold  $  the  captain  died,  and  the  veffel  was  taken 
by  a  French  man  of  war  in  the  mouth  of  the  Channel. 
This  dream,  wonderful  as  it  appears,  is  eafily  explained. 
In  the  voyage  out  to  India,  nothing  was  more  natural 
than  that  the  captain  (hould  fomelimes  be  thinking,  that 
amidft  the  various  chances  of  war,  the  port  to  which  he 
was  bound  might  be  taken  \  perhaps  it  was  a  place  of 
confequence,  which  the  French  might  be  eager  to  pof- 
fefs.  The  captain  being  accuftomed  to  revolve  thefe 
thoughts  in  the  day-time,  they  would  naturally  return 
at  night  ;  the  regret  which  he  felt  for  the  lofs  of  a  faith¬ 
ful  fervant  might  mingle  with  his  apprelienlions,  and 
thus  produce  the  dream.  Perhaps  the  advice  was  fuch 
as  John  would  have  given  had  he  been  alive.  It  is 
equally  eafy  to  explain  the  caufe  of  the  dream  in  the 
paffage  home.  The  captain,  we  are  told,  was  very  ill, 
and  thought  himfelf  dying,  at  the  very  time  he  had  the 
fecond  dream,  and  therefore  did  not  expert  to  reach 
England.  This  part  of  the  dream,  then,  was  only  his 
own  thoughts,  delivered  by  his  fervant.  As  to  the 
other  part,  that  his  (hip  (hould  be  taken  in  the  mouth  of 
the  Channel,  it  may  be  thought  unaccountable  how  the 
very  place  (hould  be  forefcen.  But  we  muff  recoiled!, 
that  the  mouth  of  the  Channel,  being  over  again!!  the 
coal!  of  France,  was  by  far  the  mo(!  dangerous  place  in 
the  whole  paffage  $  and  that,  therefore,  the  captain  had 
more  reafon  to  be  afraid  of  lofing  his  (hip  there  than  in 
any  other  place.  The  ufe  which  we  mean  to  make  of 
this  (lory  is  this  :  Had  the  captain  been  a  man  of  a  weak 
mind,  he  would  certainly  have  confidered  the  dream  as 
a  reality,  and  believed  that,  inftead  of  having  dreamed 
of  the  things  on  which  his  imagination  had  dwelt,  he 
had  adtually  feen  his  fervant  return  from  the  dead,  and 
heard  him  deliver  the  meffage.  But,  on  the  other  hand, 

*  the  captain,  though  he  believed  the  dream  was  prophe¬ 
tic,  mentioned  it  without  any  (igns  of  fear  \  and  no  man 
of  courage  and  refle£!ion  ever  fees  an  apparition.  This 
fight  is  referved  for  the  weak,  the  timid,  and  the  fuper- 
llitious.  Of  this  many  inftances  might  be  mentioned. 

3.  Spe&res  are  alfo  fometimes  occafioned  by  opium. 
Gaffendi  the  philofopher  found  a  number  of  people  go¬ 
ing  to  put  a  man  to  death  for  having  intercourse  with 
the  devil  j  a  crime  which  the  poor  wretch  readily  ac- 
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An  Eaft  knowledged.  Gaffendi  begged  of  the  people  that  they  Spectr®. 
would  permit  him  firft  to  examine  the  wizard  before  put- 
ting  hiin  to  death.  They  did  fo  j  and  Gaffendi,  upon 
examination,  found  that  the  man  firmly  believed  himfelf 
guilty  of  this  impoffible  crime.  He  even  offered  to  Gaf- 
lendi  to  introduce  him  to  the  devil.  The  philofopher 
agreed ; .  and  when  midnight  came,  the  man  gave  him  a 
pill,  which  he  faid  it  was  neceffary  to  (wallow  before 
fetting  off.  Galiendi  took  the  pill,  but  gave  it  to  his 
dog.  The  man  having  fwallowed  his,  fell  into  a  pro¬ 
found  deep  }  during  which  he  ieemed  much  agitated  by 
dreams.  The  dog  was  affedted  in  a  fimilar  manner. 

When  the  man  awoke,  he  congratulated  Gaffendi  on 
the  favourable  reception  he  had  met  with  from  his  fable 
highnefs.  It  was  with  difficulty  Gaffendi  convinced 
him  that  the  whole  was  a  dream,  the  effedl  of  foporific 
medicines,  and  that  he  had  never  (lined  from  one  fpot 
during  the  whole  night. 

4.  That  difeafes,  efpecially  the  night-mare,  the  hy¬ 
pochondria,  hyfteric  paffion,  and  madnefs,  are  another 
lource  of  fpedtres,  we  have  the  ftrongeft  reafon  to  affirm. 

Perfons  fubjedt  to  the  night-mare  often  imagine  that 
they  fee  fpedlres.  This  is  Hill  more  the  cafe  with  hy¬ 
pochondriac  and  hyfteric  perfons,  and  thofe  who  are  in 
any  degree  deranged  in  their  intelledls.  A  fad!  which 
fell  within  the  obfervation  of  the  writer  of  this  article 
will  both  prove  and  illuftrate  this  aflertion.  In  a  vil¬ 
lage  in  one  of  the  midland  counties  of  Scotland,  lived  a 
widow  diftinguifhed  among  her  neighbours  for  decency 
of  manners,  integrity,  and  refpect  for  religion.  She  af¬ 
firmed,  that  for  feveral  nights  together  (he  had  heard  a 
fupernatural  voice  exclaiming  aloud,  Murder  !  murder  l 
This  was  immediately  reported  through  the  neighbour¬ 
hood  \  all  were  alarmed,  and  looked  around  them  with 
folicitude  for  the  detedlion  of  the  murder  which  they 
fuppofed  to  have  been  committed  $  and  it  was  not  long 
till  a  difeovery  Teemed  adtually  to  be  made.  It  was  re¬ 
ported,  that  a  gentleman,  who  had  relations  at  ne  great 
diftance,  and  had  been  refiding  in  the  Weft  Indies,  had 
lately  arrived  with  a  confiderable  fortune  \  that  he  had 
lodged  in  an  inn  about  three  miles  off  j  and  that  he  had 
afterwards  been  feen  entering  a  houfe  in  the  village 
where  the  widow  lived,  from  which  he  had  never  re¬ 
turned.  It  was  next  affirmed,  that  a  tradefman  paffing 
the  churchyard  about  twelve  at  midnight  had  feen  four 
men  carry  a  dead  corpfe  into  that  cemetery.  Thefe  three 
fa6!s  being  joined  together  Teemed  perfectly  to  agree  and 
to  confirm  one  another,  and  all  believed  Tome  horrible 
murder  had  been  committed.  The  relations  of  the  gen¬ 
tleman  thought  they  were  called  upon  to  make  inquiry 
into  the  truth  of  thefe  allegations  :  they  accordingly 
came  firft  to  the  churchyard,  where,  in  company  with 
the  fexton,  they  examined  all  the  graves  with  great 
care,  in  order  to  difeover  whether  any  of  them  had 
been  lately  dug,  or  had  the  appearance  of  containing 
more  than  one  coffin.  But  this  fearch  was  to  no  pur- 
pofe,  for  no  alteration  had  been  made  upon  the  graves. 

It  was  next  reported  that  the  murdered  man  had  been 
buried  in  a  plantation  about  a  mile  diftant  from  the  vil¬ 
lage.  As  the  alarm  was  now  very  general,  a  number  of 
the  inhabitants  propofed  of  their  own  accord  to  explore 
it.  They  accordingly  fpread  themfelves  over  the  wood, 
and  fearched  it  with  care,  but  no  grave  nor  new  dug 
earth  was  found.  The  writer  of  this  article,  who  was 
then  a  boy  at  fchool,  was  along  with  them.  The  mat¬ 
ter 
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Spe&re.  ter  did  not  red  here :  The  perfon  who  was  faid  to  have 

— \ - feen  four  men  carry  a  dead  corpfe  into  the  churchyard  at 

midnight  was  fummoned  to  appear  before  a  meeting. of 
the  juftices  of  the  peace.  Upon  examination  he  denied 
any  knowledge  of  the  affair,  but  referred  the  court  to 
another  perfon  from  whom  he  had  received  his  informa¬ 
tion.  This  perfon  was  examined,  and  the  refult  was 
the  fame  as  the  former.  In  fhort,  one  perfon  had  heard 
it  from  another,  who  had  received  it  from  a  third,  who 
had  heard  it  from  a  fourth  ;  but  it  had  received  a  little 
embellifhment  from  every  perfon  who  repeated  it.  It 
turned  out  to  be  the  fame  with  Smollet’s  dory  of  the 
three  black  crows,  which  fome  body  was  faid  to  have 
vomited. 

Upon  inquiry  at  the  inn  where  the  Weft  Indian  gen¬ 
tleman  had  lodged,  no  fuch  gentleman  had  been  feen 
there.  It  was  found  afterwards  he  had  never  left  the 
Weft  Indies.  Still,  however,  the  veracity  of  the  wi¬ 
dow  was  not  difputed  ;  and  fome  dark  and  fecret  tranf- 
aaion  was  fufpe&ed.  But  the  whole  affair  was  at 
length  explained  by  difcovering  that  (he  was  fomewhat 
deranged  by  melancholy.  And  the  cries  which  (lie 
had  at  firft  imagined  (he  had  heard  were  afterwards 
imitated  by  fome  roguifh  perfon,  who  was  highly  amufed 
with  fpreading  terror  among  the  credulous. 

5.  Drunkennefs  alfo  has  the  power  of  creating  fpe&res. 
Its  natural  effeft  in  moft  cafes  is  to  derange  the  under- 
flanding,  to  throw  it  off  its  guard,  and  to  give  full  fcope 
to  that  paflion  which  has  a  natural  difpofition  to  gain 
an  afcendancy  ;  and  fometimes  it  excites  paftions  which 
fcarcely  feem  to  exift  at  any  other  time.  It  makes 
fome  men  licentious,  fome  furious,  fome  all  benevolence 
and  kindnefs,  fome  from  being  cowards.it  renders  un¬ 
daunted  heroes.  It  feldom,  if  ever,  excites  fear ;  and 
therefore  it  may  be  thought  ftrange  that  men  ftiould 
imagine  they  fee  ghofts  when  intoxicated.  But  it  muft 
be  remarked,  that  the  ghofts  which  the  drunkard  fees, 
he  fees  not  with  the  fame  alarm  and  terror  as  men  who 
are  fober.  He  is  not  afraid  of  them.  He  has  the  cou¬ 
rage  to  converfe  with  them,  and  even  to  fight  with 
them,  if  they  give  him  provocation.  A  man  returning 
home  intoxicated,  affirmed  that  he  had  met  with  the  devil; 
and  that  after  a  fevere  encounter  he  had  vanquifhed  him 
and  brought  him  to  the  ground,  to  which  he  had  nailed 
him  faff  by  driving  his  ftaff  through  his  body. .  Next 
morning  the  ftaff  was  found  ftuck  with  great  violence 
into  a  heap  of  turfs  ! 

6.  Many  apparitions  of  fpe&res  have  no  other  origin 
than  the  artifices  of  the  waggilh  or  felf-interefted*  Dr 
Plot,  in  his  Natural  Hiftory  of  Oxfordftiire,  relates  a 
marvellous  ftory,  which  will  illuftrate  this  affertion. 
Soon  after  the  murder  of  King  Charles  I.  a  commiflion 
was  appointed  to  furvey  the  king’s  houfe  at  Wood- 
ftock,  with  the  manor,  park,  woods,  and  other  de- 
mefnes  to  that  manor  belonging  ;  and  one  Collins,  under 
a  feigned  name,  hired  himfelf  as  fecretary  to  the  com- 
miflioners,  who,  upon  the  13th  of  O&ober  1649,  met, 
and  took  up  their  refidence  in  the  king’s  own  rooms. 
TXis  majefty’s  bed-chamber  they  made  their  kitchen,  the 
council  hall  their  pantry,  and  the  pre fence-chamber  was 
the  place  where  they  fat  for  the  difpatcli  of  bufinefs. 
His  majefty’s  dining-room  they  made  their  wood  yard, 
and  ftored  it  with  the  wood  of  the  famous  royal-oak 
from  the  High  Park,  which,  that  nothing  might  be 
left  with  the  name  of  king  about  it,  they  had  dug  up 


by  the  roots,  and  fplit  and  bundled  up  into  faggots  for  Spectre, 
their  firing.  Things  being  thus  prepared,  they  fat  on  — — 
the  1 6th  of  the  lame  month  for  the  difpatcli  of  buiinefs; 
and  in  the  midil  of  their  firit  debate  there  entered  a 
large  black  dog  (as  they  thought,  which  made  a  dread¬ 
ful  howling,  overturned  two  or  three  of  their  chairs, 
and  then  crept  under  a  bed  and  vaniftied.  This  gave 
them  the  greater  furprife,  as  the  doors  were  kept  cou- 
ftantly  locked,  fo  that  no  real  dog  could  get  in  or  out. 

The  next  day  their  lurprife  was  increafed,  when  fitting 
at  dinner  in  a  lower  room,  they  heard  plainly  the  noiie 
of  pcrfons  walking  over  their  beads,  though  they  well 
knew  the  doors  were  all  locked,  and  there  could  be  no 
body  there.  Prefently  after  they  heard  alfo  all  the  wood 
of  the  king’s  oak  brought  by  parcels  from  the  dining¬ 
room,  and  thrown  with  great  violence  into  the  prelence 
chamber  ;  as  alfo  all  the  chairs,  ftools,  tables,  and  other 
furniture,  forcibly  hurried  about  the  room ;  their  papers, 
containing  the  minutes  of  their  tranfa&ions  were 
torn,  and  the  ink-glafs  broken.  When  all  this  noife 
had  ceafed,  Giles  Sharp,  their  fecretary,  propofed  to 
enter  firft  into  tliefe  rooms ;  and  in  prefence  of  the  com* 
miflioners,  from  whom  he  received  the  key,  he  opened 
the  doors,  and  found  the  wood  fpread  about  the  room, 
the  chairs  toffed  about  and  broken,  the  papers  torn,  the 
ink-glafs  broken  (as  has  been  faid),  but  not  the  lead 
track  of  any  human  creature,  nor  the  leaft  reafon  to 
fufpedl  one,  as  the  doors  were  all  faft,  and  the  keys  in 
the  cuftody  of  the  commiftioners.  It  was  therefore  una- 
nimoufly  agreed,  that  the  power  who  did  this  mifchief 
muft  have  entered  the  room  at  the  key- hole.  The 
night  following,  Sharp  the  fecretary,  with  two  of  the 
commiftioners  fervants,  as  they  were  in  bed  in  the  lame 
room,  which  room  was  contiguous  to  that  where  the 
commiftioners  lay,  had  their  bed’s  feet  lifted  up  fo  much 
higher  than  their  heads,  that  they  expe&ed  to  have 
their  necks  broken,  and  then  they  were  let  fall  at  once 
with  fo  much  violence  as  {hook  the  whole  houfe,  and 
more  than  ever  terrified  the  commiftioners.  On  the 
night  of  the  1 9th,  as  all  were  in  bed  in  the  fame  room 
for  greater  fafety,  and  lights  burning  by  them,  the  can¬ 
dles  in  an  inftant  went  out  with  a  fulphureous  fme)l, 
and  that  moment  many  trenchers  of  wood  were  hurled 
about  the  room,  which  next  morning  were  found  to  be  the 
fame  their  honours  had  eaten  on  the  day  before,  which 
were  all  removed  from  the  pantry,  though  not  a  lock 
was  found  opened  in  the  whole  houfe.  The  next  night 
they  fared  ftill  worfe  ;  the  candles  went  out  as  before; 
the  curtains  of  their  honours  beds  were  rattled  to  and 
fro  with  great  violence ;  their  honours  received  many 
cruel  blows  and  bruifes,  by  eight  great  pewter-difties 
and  a  number  of  wooden  trenchers  being  thrown  011 
their  beds,  which  being  heaved  off,  were  heard  rolling 
about  the  room,  though  in  the  morning  none  of  thefe 
were  to  be  feen.  This  night  likewife  they  were  alarm¬ 
ed  with  the  tumbling  down  of  oaken  billets  about  their 
beds,  and  other  frightful  noife  ;  but  all  was  clear  in  the 
morning,  as  if  no  fuch  thing  happened.  The  next 
night  the  keeper  of  the  king’s  houfe  and  his  dog  lay  in 
the  commiftioners  room,  and  then  they  had  no  diftur- 
bance.  But  on  the  night  of  the  2 2d,  though  the  dog 
lay  in  the  room  as  before,  yet  the  candles  went  out,  a 
number  of  brick-bats  fell  from  the  chimney  into  the 
room,  the  dog  howled  -piteoufty,  their  bed  clothes  were, 
all  ftripped  off,  and  their  terror  increafed.  On  the 
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.'Spcflre,  24th  they  thought  all  the  wood  of  the  king’s  oak  was 
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violently  thrown  down  by  their  bed  Tides  3,  they  counted 
64  billets  that  fell,  and  Tome  hit  and  fliook  the  beds  in 
which  they  lay  3  but  in  the  morning  none  were  found 
there,  nor  had  the  door  been  opened  where  the  billet 
wood  was  kept.  The  next  night  the  candles  were  put 
out,  the  curtains  rattled,  and  a  dreadful  crack  like  thun¬ 
der  was  heard  3  and  one  of  the  fervants  running  in  liafte, 
thinking  his  mailer  rvas  killed,  found  three  dozen  of 
trenchers  laid  fmoothly  under  the  quilt  by  him.  But  all 
this  was  nothing  to  what  fucceeded  afterwards  :  The 
29th,  about  midnight,  the  candles  went  out,  fomething 
walked  majefhcally  through  the  room,  and  opened  and 
Ihut  the  windows  *,  great  Hones  were  thrown  violently 
into  the  room,  fome  of  which  fell  on  the  beds,  otheis 
on  the  floor ;  and  at  about  a  quarter  after  one  a  noife 
Was  heard  as  of  forty  cannon  difeharged  together, 
and  again  repeated  at  about  eight  minutes  diftance. 
This  alarmed  and  raifed  all  the  neighbourhood,  who 
coming  into  their  honours  room,  gathered  up  the  great 
Hones,  fourfeore  in  number,  and  laid  them  by  in  the 
corner  of  a  field,  where,  in  Dr  Plot’s  time,  who  reports 
this  ftory,  they  were  to  be  feen.  This  noife,  like  the 
difeharge  of  cannon,  was  heard  through  all  the  country 
for  16  miles  round*  During  thefe  noifes,  which  were 
heard  in  both  rooms  together,  the  commiffioners  and 
their  fervants  gave  one  another  over  for  loft,  and  cried 
out  for  help  3  and  Giles  Sharp,  fnatching  up  a  fword, 
had  well  nigh  killed  one  of  their  honours,  miftaking 
him  for  the  fpirit,  as  he  came  in  his  fhirt  from  his  own 
room  to  theirs.  While  they  were  together,  the  noife 
was  continued,  and  part  of  the  tiling  of  the  houfe  was 
ftript  off,  and  all  the  windows  of  an  upper  room  were 
taken  away  with  it.  On  the  30th  at  midnight  fome¬ 
thing  walked  into  the  chamber  treading  like  a  bear  3  it 
walked  many  times  about,  then  threw  the  warming-pan 
violently  on  the  floor  3  at  the  fame  time  a  large  quantity 
of  broken  glafs,  accompanied  with  great  ftones  and 
horfes  bones,  came  pouring  into  the  room  with  uncom¬ 
mon  force.  Thefe  were  all  found  in  the  morning  to  the 
aftonifhment  and  terror  of  the  commiffioners,  who  were 
yet  determined  to  go  on  with  their  bufinefs.  But  on 
the  fir  ft  of  November  the  moft  dreadful  feene  of  all  en- 
lued  :  Candles  in  every  part  of  the  room  were  lighted 
up,  and  a  great  fire  made  ;  at  midnight,  the  candles 
all  yet  burning,  a  noife  like  the  burfting  of  a  cannon 
was  heard  in  the  room,  and  the  burning  billets  were 
toffed  about  by  it  even  into  their  honours  beds  3  who 
called  Giles  and  his  companions  to  their  relief,  other- 
wife  the  houfe  had  been  burnt  to  the  ground  3  about 
an  hour  after  the  candles  went  out  as  ufual,  the  crack 
as  if  many  cannon  was  heard,  and  many  pailfuls  of 
green  ftinking  water  were  thrown  upon  their  honours 
beds  3  great  ftones  were  alfo  thrown  in  as  before,  the 
bed  curtains  and  bedfteads  torn  and  broken,  the  win¬ 
dows  fhattered,  and  the  whole  neighbourhood  alarmed 
with  the  moft  dreadful  noifes  3  nay,  the  very  rabbit- 
ftealers  that  were  abroad  that  night  in  the  warren  were 
fo  terrified,  that  they  fled  for  fear  and  left  their  ferrets 
behind  them.  One  of  their  honours  this  night  fpoke, 
and,  in  the  name  of  God \  afhed  what  it  was,  and  why  it 
diflurhed  them  fo  P  No  anfwer  was  given  to  this  5  but 
the  noife  ceafed  for  a  while,  when  the  fpirit  came  again; 
and,  as  they  all  agreed,  brought  with  it /even  devils\worfe 
fthati  itfeff  One  of  the  fervants  now  lighted  a  large 
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candle,  and  fet  it  in  the  door-way  between  the  two 
chambers,  to  fee  w’hat  paffed  3  and  as  he  tvalched  it, 
he  plainly  law  a  hoof  linking  the  candle  and  candle- 
flick  into  the  middle  of  the  room,  and  afterwards  ma¬ 
king  three  ferapes  over  the  fnuff,  feraped  it  out.  Up¬ 
on  this  the  fame  perfon  was  fo  bold  as  to  draw’  a  fworcL^ 
but  he  had  fcarcc  got  it  out  when  he  felt  another  in- 
vifible  hand  holding  it  too,  and  pulling  it  from  him  3 
and  at  length  prevailing,  ftruck  him  lb  violently  on 
the  head  with  the  pummel,  that  he  fell'  down  for  dead  with 
the  blow’.  At  this  inftant  wTas  heard  another  burft  like 
the  difeharge  of  the  hroadlide  of  a  fhip  of  war,  and  at 
about  a  minute  or  two’s  diftance  each  no  Ids  than  19 
more  fuch  :  thefe  lliook  the  houfe  fo  violently,  that  they 
expedled  every  moment  it  would  fall  upon  their  heads. 
The  neighbours,  on  this,  as  has  been  faid,  being  all 
alarmed,  Hocked  to  the  houfe  in  great  numbers,  and  all 
joined  in  prayer  and  pfalm  Tinging  3  during  which  the 
noife  Hill  continued  in  the  other  rooms,  and  the  dif- 
charge  of  cannons  was  heard  as  from  without,  though 
no  vifible  agent  w7as  feen  to  difeharge  them.  But 
what  was  the  moft  alarming  of  all,  and  put  an  end  to 
their  proceedings  effe&ually,  happened  the  next  day  as 
they  were  all  at  dinner,  when  a  paper,  in  which  they 
had  ligned  a  mutual  agreement  to  referve  a  part  of  the 
premifes  out  of  the  general  furvey,  and  afterwards  to  fhare 
it  equally  amongft  themfelves,  (which  paper  they  had  hid 
for  the  prefent  under  the  earth  in  a  pot  in  one  corner 
of  the  room,  and  in  which  an  orange-tree  grew),  wras 
confumed  in  a  wonderful  manner,  by  the  earth’s  taking 
fire  with  which  the  pot  was  filled,  and  burning  violent¬ 
ly  with  a  blue  fume,  and  an  intolerable  ftench  3  fo  that 
they  wTere  all  driven  out  of  the  houfe,  to  which  they 
could  never  again  be  prevailed  upon  to  return. 

This  wonderful  contrivance  w>as  all  the  invention  of 
the  memorable  Jofeph  Collins  of  Oxford,  otherwife 
called  Funny  Joe ,  wdio  having  hired  himfelf  as  fecreta- 
ry,  under  the  name  of  Giles  Sharp ,  by  knowing  the  pri¬ 
vate  traps  belonging  to  the  houfe,  and  the  help  of 
pulvis  fulminans  and  other  chemical  preparations,  and 
letting  his  fellow-fervants  into  the  fcheme,  carried  011 
the  deceit  without  difeovery  to  the  very  laft  3  infomuch 
that  the  Dr  Plot,  in  his  Natural  Hillory,  relates  the 
whole  for  fa6l,  and  concludes  in  this  grave  manner, 
“  That  though  tricks  have  been  often  played  in  affairs  of 
this  kind,  many  of  the  things  above  related  are  not  re- 
concileable  with  juggling  3  fuch  as  the  loud  noifes,  be¬ 
yond  the  powder  of  man  to  make  without  fuch  inftru- 
ments  as  were  not  there  3  the  tearing  and  breaking  the 
beds  3  the  throwing  about  the  fire  3  the  hoof  treading 
out  the  candle  3  and  the  ftriving  for  the  fword,  and  the 
blow  the  man  received  from  the  pummel  of  it.” 

SPECTRE'  of  the  Broken ,  a  lingular  phenomenon  ob- 
ferved  on  the  top  of  the  Broken ,  one  of  the  Hartz 
mountains  in  Hanover,  of  w’hich  M.  Haue  has  given 
the  following  account.  “  After  having  been  here  (fays 
he)  for  the  thirtieth  time,  and  having  procured  informa¬ 
tion  refpe&ing  the  above-mentioned  atmofpheric  pheno¬ 
menon,  I  w’as  at  length,  on  the  23d  of  May  1797,  fo 
fortunate  as  to  have  the  pleafure  of  feeing  it  3  and  per¬ 
haps  ray  defeription  may  afford  fatisfa&ion  to  others  who 
vifit  the  Broken  through  curiofitv.  The  fun  rofe  about 
four  o’clock,  and,  the  atmofphere  being  quite  ferene  to¬ 
wards  the  eaft,  his  rays  could  pafs  without  any  obftruc- 
tion  over  the  Heinrichfhohe.  In  the  fouth-weff,  how- 
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ever,  towards  Achtermannfnohe, 
ried  before  it  thin  tranfparent  vapours,  which  were  not 
yet  condenfed  into  thick  heavy  clouds. 

“  About  a  quarter  paft  four  I  went  towards  the  inn, 
and  looked  round  to  fee  whether  the  atmofphere  would 
permit  me  to  have  a  free  profpeft  to  the  fouth-weft  ; 
when  I  obferved,  at  a  very  great  diftance  towards  Ach- 
termannlhohe,  a  human  figure  of  a  monftrous  fize.  A 
violent  guff  of  wind  having  almod  carried  away  my 
hat,  I  clapped  my  hand  to  it  by  moving  my  arm  to¬ 
wards  my  head,  and  the  colofTal  figure  did  the  fame. 

u  The  pleafure  which  I  felt  on  this  difeovery  can 
hardly  be  defended;  for  i  had  already  walked  many  a 
weary  flep  in  the  hopes  of  feeing  this  fhadowy  image, 
without  being  able  to  gratify  my  curiofity.  I  imme¬ 
diately  made  another  movement  by  bending  my  body, 
and  the  coloffal  figure  before  me  repeated  it.  I  was 
defirous  of  doing  the  fame  thing  once  more — but  my 
coloffus  had  vanifhed.  I  remained  in  the  fame  pofition, 
waiting  to  fee  whether  it  would  return  ;  and  in  a  few 
minutes  it  again  made  its  appearance  on  the  Achter- 
mannfiiohe.  I  paid  my  refpe&s  to  it  a  fecond  time, 
and  it  did  the  fame  to  me.  I  then  called  the  landlord 
of  the  Broken  ;  and  having  both  taken  the  fame  pofi¬ 
tion  which  I  had  taken  alone,  we  looked  toivards  the 
Achtermannfhohe,  but  faw  nothing.  We  had  not, 
however,  flood  long,  when  two  fuch  colofTal  figures 
were  formed  over  the  above  eminence,  which  repeated 
our  compliments  by  bending  their  bodies  as  we  did  ; 
after  which  they  vanifhed.  We  retained  our  pofition  ; 
kept  our  eyes  fixed  on  the  fame  fpot,  and  in  a  little  the 
two  figures  again  flood  before  us,  and  were  joined  by  a 
third.  Every  movement  that  we  made  by  bending  our 
bodies  thefe  figures  imitated — but  withj  this  difference, 
that  the  phenomenon  was  fometimes  weak  and  faint, 
fometimes  flrong  and  well  defined.  Having  thus  had 
an  opportunity  of  difeoveripg  the  whole  fecret  of  this 
phenomenon,  I  can  give  the  following  information  to 
fuch  of  my  readers  as  may  be  defirous  of  feeing  it  them- 
felves.  When  the  riling  fun,  and  according  to  analogy 
the  cafe  will  be  the  fame  at  the  fetting  fun,  throws  his 
rays  over  the  Broken  upon  the  body  of  a  man  flanding 
oppofite  to  fine  light  clouds  floating  around  or  hover¬ 
ing  pafl  him,  he  needs  only  fix  his  eyes  fledfaflly  upon 
them,  and,  in  all  probability,  he  will  fee  the  lingular 
fpedlacle  of  his  own  fliadow  extending  to  the  length  of 
five  or  fix  hundred  feet,  at  the  diflance  of  about  two 
miles  before  him.” 

S PEC U LABIS  Lapis,  compofed  of  large  plates  of 
extreme  thinnefs.  (See  Talc,  Mineralogy  Index ). 
The  white  variety  with  large  and  broad  leaves,  com¬ 
monly  called  ifinglafs  and  Mufcovy  is  imported 

in  great  quantities  ;  the  miniature-painters  cover  their 
pi&wres  with  it ;  the  lantern-makers  fometimes  ufe  it 
inflead  of  horn  ;  and  minute  obje&s  are  ufually  pre- 
ferved  between  two  plates  of  it,  for  examination  by  the 
microfeope. 

SPECULATIVE,  fomething  relating  to  the  the¬ 
ory  of  fome  art  or  fcience,  in  contradiffindlion  to  prac¬ 
tical. 

SPECULUM  for  reflecting  telefcopes,  is  made  of 
a  kind  of  white  copper  confiding  of  32  parts  fine  red 
copper,  one  of  brafs,  15  of  grain-tin,  and  three  of 
white  arfenic.  The  procefs  given  by  the  late  J.  Ed¬ 
wards,  who  tvas  rewarded  by  the  Board  of  Longitude 
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a  briik  weft  wind  car-  for  difclofing  it  to  the  public,  was  publifhed  in  the  Speculum. 

Nautical  Almanack  for  1787,  and  is  as  follows :  Melt’ 
the  copper  in  a  large  crucible,  employing  feme  black 
flux,  compofed  of  two  parts  of  tartar  and  one  of  nitre  : 
when  melted,  add  to  it  the  brafs  and  the  filver.  Let 
the  pure  tin  be  melted  in  another  crucible,  alfo  with 
fome  blatk  flux.  Take  them  both  from  the  fire,  and 
pour  the  melted  tin  into  the  fufed  mafs  in  the  large  s 

crucible.  Stir  the  whole  well  with  a  dry  fpatula^y^^ 
of  birch,  and  pour  off  the  fufed  metal  immediately  in- p*.  7 12. 
to  a  large  quantity  of  cold  water.  The  fudden  chill  of 
the  water  will  caufe  the  fluid  metal  to  divide  into  an 
infinite  number  of  fmall  particles,  which  will  cool  in- 
flantly. 

If  the  copper  be  completely  faturated,  the  fra&ure 
of  one  piece  of  this  mixed  metal  will  appear  bright, 
and  of  a  glcffy  look,  refembling  the  face  of  pure  quick- 
filver.  But  if  it  is  of  a  brown  reddifh  colour,  it  wants 
a  little  more  tin.  To  afeertain  the  required  proportion,, 
melt  a  fmall  quantity,  known  by  weighs  of  the  mixed 
metal,  with  a  known  very  fmall  part  of  tin  ;  and,  if 
neceiTary,  repeat  the  trial  with  different  dofes,  till  the 
fracture  of  the  new  mixture  looks  as  already  deferibed. 

Having  now  afeertained  the  neceffary  addition  of  tin 
that  is  required,  proceed  to  the  laft  melting  of  the 
whole  metal,  together  with  the  additional  proportional 
dole  of  tin  ;  fufe  the  whole,  obferving  the  fame  cau¬ 
tions  as  before ;  and  you  will  find  that  the  mixture  will 
melt  with  a  much  lefs  heat  than  that  for  the  fix  it  fufion. 

Have  ready  as  many  ounces  of  white  arfenic  in  coarfe 
powder  as  there  are  pounds  in  the  weight  of  the  metal ; 
wrap  up  the  arfenic  in  a  fmall  paper,  and  put  it, 
with  a  pair  of  tongs,  into  the  crucible ;  fiir  it  well 
with  the  fpatula,  retaining  the  breath  to  avoid  the  ar- 
fenical  fumes  or  vapours  (which  however  are  not  found 
to  be  hurtful  to  the  lungs)  till  they  difappear  ;  take  the. 
crucible  off  the  fire,  clear  away  the  drofs  from  the  top 
of  the  metal,  pour  in  about  one  ounce  of  powdered  ro- 
fin,  with  as  much  nitre,  in  order  to  give  the  metal  a 
clean  furface,  and  pour  out  the  metal  into  the  moulded 
flafks. 

The  fpeculum  fhould  be  moulded  with  the  con¬ 
cave  furface  downwards,  and  many  fmall  holes  lhould 
be  made  through  the  fand  upwards,  to  difeharge  the 
air.  The  moulding  fand  from  Higbgate  near  London, 
ufed  by  the  founders,  is  as  good  as  any  for  calling 
thefe  metallic  mirrors.  The  call  metal  fhould  be  taken 
out  from  the  fand  of  the  flafks  wbilft  it  is  hot,  or  elfe  it 
may  happen  to  crack  if  left  to  cool  within.  See  Te¬ 
lescope. 

But  in  addition  to  what  has  now  been  faid,  we  muff 
notice  fome  other  information  relative  to  the  grinding, 
polifliing,  and  other  important  circumflances  conne&ed 
with  the  method  of  preparing  the  moll  perfect  fpeculum 
for  telefcopes.  The  metal  being  taken  out  of  the  flafk, 
as  already  noticed,  and  this  fhould  be  done  as  foon  as  it 
has  become  folid,  and  while  it  is  yet  red  hot,  care  muff 
be  taken  to  keep  the  face  downwards  to  prevent  it  from 
finking.  Holding  it  in  that  pofition  by  the  git,  force 
out  the  fand  from  the  hole  in  the  middle  of  the  mirror 
with  a  piece  of  wTood  or  iron,  and  place  the  fpeculum  in 
an  iron  pot,  with  a  large  quantity  of  hot  allies  or  fmall, 
coals,  fo  as  to  bury  the  fpeculum  in  them  a  fufficient 
depth.  If  the  fand  is  not  forced  out  of  the  hole  in  the 
manner  above  directed,  the  metal,  by  finking  as  it  cools* 

will: 
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Speculum,  will  embrace  the  fand  in  the  middle  of  the  fpeculum  fo 
¥  tight,  as  to  caufe  it  to  crack  before  it  becomes  entirely 
cold.  And  if  the  metal  be  not  taken  out  of  the  fand, 
and  put  in  a  pot  with  hot  afties  or  coals  to  anneal  it,  the 
moifture  from  the  fand  will  always  break  the  metal.  Let 
the  fpeculum  remain  in  the  allies  till  the  whole  is  be¬ 
come  quite  cold.  The  git  may  be  eafily  taken  off  by 
marking  it  round  with  a  common  fine  half  round  file, 
and  giving  it  then  a  gentle  blow.  The  metal  is  then  to 
be  rough  ground  and  figured. 

But  before  we  proceed  to  defcribe  that  procefs, 
it  may  be  proper  to  give  an  account  of  another  com- 
.pofition  for  the  fpeculum  of  a  reflecting  telefcope, 
which  has  been  employed  writh  great  l’uccefs,  by  Rochon 
director  of  the  marine  obfervatory  at  Brett.  Of  this 
compofition  the  principal  ingredient  is  platina  *,  which, 
in  grains,  mutt  be  purified  in  a  ttrong  fire  by  means  of 
nitre  and  the  fait  of  glafs,  or  that  flux  which  in  the 
Englilh  glafs-houfes  is  called  by  the  workmen  fandifer . 
To  the  platina,  when  purified,  add  the  eighth  part 
of  the  metal  employed  in  the  compofition  of  common 
fpecula  y  for  tin  without  red  copper  would  not  produce 
a  good  effeCt.  This  mixture  is  then  to  be  expofed  to 
,the  mott  violent  heat,  which  mutt  be  ttill  excited  by 
the  oxygen  gas  that  difengages  itfelf  from  nitre  when 
.throwrn  into  the  fire.  One  melting  would  be  infuffi* 
cient  :  five  or  fix  are  requifite  to  bring  the  mixture  to 
perfection.  It  is  neceffary  that  the  metal  fhould  be  in 
a  ftate  of  complete  fufion  at  the  moment  when  it  is 
poured  into  the  mould.  By  this  procefs  I  have  been 
enabled  (fays  the  author)  to  conflruCt  a  telefcope  with 
platina,  which  magnifies  the  diameters  of  objects  five 
hundred  times,  with  a  degree  of  clearnefs  and  diftinCt- 
nefs  requifite  for  the  niceft  obfervations.  The  large  fpe¬ 
culum  of  platina  weighs  fourteen  pounds  :  it  is  eight 
inches  in  diameter,  and  its  focus  is  fix  feet.  Though 
the  high  price  of  platina  will,  in  all  probability,  for 
ever  prevent  it  from  coming  into  general  ufe  for  the 
fpeculums  of  telefcopes,  we  thought  it  proper  to  notice 
this  difcovery,  and  lhall  now  proceed  to  the  grinding  of 
the  fpeculum. 

For  accomplifiiing  this  objeCt,  a  very  complicated 
procefs  is  recommended  in  Smith’s  Optics,  and  one  not 
much  more-  Ample,  by  Mr  Mudge  in  the  67th  volume 
of  the  Philofophical  TranfaBions ;  but  according  to 
Mr  Edwards,  whofe  fpeculums  are  confefledly  the  befl, 
neither  of  thefe  is  neceffary.  Befides  a  common  grind- 
ttone,  all  the  tools  that  he  made  ufe  of  are  a  rough 
grinder,  which  ferves  alfo  as  a  poliiher,  and  a  bed  of 
hones.  When  the  fpeculum  was  cold,  he  ground  its 
furface  bright  on  a  common  grindftone,  previoufly 
brought  to  the  form  of  the  gage  }  and  then  took  it  to 
the  rough  grinder. 

The  tool  is  compofed  of  a  mixture  of  lead  and  tin, 
or  of  pewter,  and  is  made  of  an  elliptical  form,  of  fuch 
dimenfions,  that  the  fliorteft  diameter  of  the  ellipfe  is 
,equal  to  the  diameter  of  the  mirror  or  fpeculum,  and 
the  longeft  diameter  is  to  the  fliorteft  in  the  proportion 
of  ten  to  nine.  This  rough  grinder  may  be  fixed  upon 
a  block  of  w7ood,  in  order  to  raife  it  higher  from  the 
bench  ;  and  as  the  metal  is  ground  upon  it  with  fine 
emery,  Mr  Mudge,  with  whom,  in  this  particular,  Mr 
Edwrards  agrees,  direCts  a  hole  or  pit  to  be  made  in 
the  middle  of  it  as  a  lodgement  for  the  emery,  and  deep 
grooves  to  be  cut  out  acrofs  its  furface  with  a  graver 
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for  the  fame  purpofe.  By  means  of  a  handle,  fixed  on  Spe 
the  back  of  the  metal  with  foft  cement,  the  fpeculum 
can  be  whirled  round  upon  this  grinder  fo  rapidly,  that 
a  common  labourer  has  been  known  to  give  a  piece  of 
metal,  four  inches  in  diameter,  fo  good  a  face  and  figure 
as  to  fit  it  for  the  hones  in  the  fpace  of  tw  o  hours.  The 
emery,  however  fine,  will  break  up  the  metal  very  much} 
but  that  is  remedied  by  the  fubfequent  proceffes  of  hon^ 
ing  and  poliftiing. 

When  the  metal  is  brought  to  a  true  figure,  it  mutt: 
be  taken  to  a  convex  tool,  formed  of  fome  ftones  from 
a  place  called  Edgedon  in  Shropfhire,  fituated  between 
Ludlow  and  Biftiop’s  Cattle.  The  common  blue  hones, 
ufed  by  many  opticians  for  this  purpofe,  will  fcarcely 
touch  the  metal  of  Mr  Edwards’s  fpeculums  •,  but  where 
they  mutt  be  employed  for  want  of  the  others,  as  little 
water  ftiould  be  ufed  as  poflible  wrhen  the  metal  is  put 
upon  them  \  becaufe  it  is  found  by  experience  that  they 
cut  better  when  but  barely  wet,  than  when  drenched 
with  water.  The  ftones,  however,  from  Edgedon  are 
greatly  preferable ;  for  they  cut  the  metal  more  eafily, 
and  having  a  very  fine  grain,  they  bring  it  to  a  fmooth 
face.  Thefe  ftones  are  direCted  by  Mr  Mudge  to  be 
cemented  in  fmall  pieces  upon  a  thick  round  piece  of 
marble,  or  of  metal  made  of  tin  and  lead  like  the  former 
compofition,  in  fuch  a  manner,  that  the  lines  between 
the  ftones  may  run  ftraight  from  one  fide  to  the  other  } 
fo  that  placing  the  teeth  of  a  very  fine  faw  in  each  of 
thefe  divifions,  they  may  be  cleared  from  one  end  to 
the  other  of  the  cement  which  rifes  between  the  ftones. 

As  foon  as  the  hones  are  cemented  down,  this  tool 
muft  be  fixed  in  the  lathe,  and  turned  a£  exa&ly  true 
to  the  gage  as  poflible.  It  fhould  be  of  a  circular  fi¬ 
gure,  and  but  very  little  larger  than  the  metal  intended 
to  be  figure^  upon  it.  If  it  be  made  confiderably  lar¬ 
ger,  it  will  grind  the  metal  into  a  larger  fphere  and  a 
bad  figure  ;  and  if  it  be  made  exaCtly  of  the  fame  fize, 
it  will  wTork  the  metal  indeed  into  a  figure  truly  fphe- 
rical,  but  will  be  apt  to  flrorten  its  focus,  unlefs  the  me¬ 
tal  and  tool  be  worked  alternately  upwards.  On  thefe 
accounts,  Mr  Edwards  recommends  it  to  be  made  about 
one  twentieth  part  longer  in  diameter  than  the  fpeculum, 
becaufe  he  has  found  that  it  does  not  then  alter  its  fo¬ 
cus  *,  and  he  earneftly  diffuades  the  ufe  of  much  water  on 
the  hone  pavement  at  the  time  of  ufing  it,  otherwife,  he 
fays,  that  the  metal  in  different  parts  of  it  will  be  of  dif¬ 
ferent  degrees  of  brightnefs. 

The  metal  being  brought  to  a  very  fine  face  and 
figure  by  the  bed  of  ftones,  is  ready  to  receive  a  polifh, 
which  is  given  to  it  by  the  elliptical  rough  grinder  co¬ 
vered  with  pitch.  With  refpeCt  to  the  confiftency  of 
this  pitch,  Mr  Mudge  and  Mr  Edwards  give  very  dif¬ 
ferent  directions.  Whilft  the  former  fays  that  it  fhould 
be  neither  too  hard  nor  too  foft,  the  latter  affirms  that 
the  harder  the  pitch  is,  the  better  figure  it  will  give 
to  the  metal.  Pitch  may  be  eafily  made  of  a  fufficient 
hardnefs  by  adding  a  proper  quantity  of  rofin  \  and 
when  it  is  hardened  in  this  way,  it  is  not  fo  brittle  as 
pitch  alone,  which  is  hardened  by  boiling.  Mr  Ed¬ 
wards  advifes  to  make  the  mixture  juft  fo  hard  as  to 
receive,  when  cold,  an  impreflion  from  a  moderate  pref- 
fure  of  the  nail  of  one’s  finger.  When  the  elliptical 
tool  is  to  be  covered  with  this  mixture,  it  muft  be  made 
pretty  warm,  and  in  that  ftate  have  the  mixture  poured 
upon  it  when  beginning  to  cool  in  the  crucible.  Our 
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Speculum,  author  recommends  this  coating  to  be  made  everywhere 
'  v  '  of  about  the  thicknefs  of  half  a  crown  5  and  to  give  it 
the  proper  form,  it  mud,  when  fomewhat  cool,  be 
preffed  upon  the  face  of  the  mirror,  which  has  fir  ft  been 
dipped  in  cold  water,  or  covered  over  with  very  fine 
writing  paper.  If  it  be  not  found  to  have  taken  the 
exa<ft  figure  from  the  firft  preffure,  the  furface  of  the 
pitch  muft  be  gently  warmed,  and  the  operation  repeat¬ 
ed  as  before.  All  the  fuperfluous  pitch  is  now  to  be 
taken  away  from  the  edge  of  the  poliftier  with  a  pen 
knife,  and  a  hole  to  be  made  in  the  middle,  accurately 
round,  with  a  conical  piece  of  wood.  This  hole  fhould 
go  quite  through  the  tool,  and  fhould  be  made  of  the 
fame  fize,  or  fomewhat  lefs  than  the  hole  in  the  middle 
of  the  fpeculum.  Mr  Edwrards  fays,  that  he  has  always 
found  that  fmall  mirrors,  though  without  any  hole  in 
the  middle,  poliih  much  better,  and  take  a  more  cor- 
recl  figure,  for  the  poliftrer’s  having  a  hole  in  the  mid¬ 
dle  of  it. 

The  poliftier  being  thus  formed,  it  muft  be  very 
gently  w’armed  at  the  fire,  and  divided  into  feveral 
fquares  by  the  edge  of  a  knife.  Thefe,  by  receiving  the 
fmall  portion  of  metal  that  works  off  in  poliftiing,  will 
caufe  the  figure  of  the  fpeculum  to  be  more  corredl 
than  if  no  fuch  fquares  had  been  made.  Mr  Mudge 
diredls  the  poliftier  to  be  ftrewed  over  with  very  fine 
putty  ;  but  Mr  Edwards  prefers  Colcothar  of  vitriol. 
Putty  (fays  he)  gives  to  metals  a  white  luftre,  or,  as 
workmen  call  it,  a  filver  hue  ;  but  good  colcothar  of 
vitriol  will  polifti  with  a  very  fine  and  high  black  luftre, 
fo  as  to  give  the  metal  finiftied  with  it  the  complexion 
of  polifhed  fteel.  To  know  if  the  colcothar  of  vitriol  is 
good,  put  feme  of  it  into  your  mouth,  and  if  you  find 
it  difiolves  away  it  is  good  5  but  if  you  find  it  hard,  and 
crunch  between  your  teeth,  then  it  is  bad,  and  not  wrell 
burned.  Good  colcothar  of  vitriol  is  of  a  deep  red,  or 
of  a  deep  purple  colour,  and  is  loft  and  oily  when  rub¬ 
bed  between  the  fingers  ;  bad  colcothar  of  vitriol  is  of  a 
light  red  colour,  and  feels  harfti  and  gritty.  The  col¬ 
cothar  of  vitriol  fhould  be  levigated  between  two  fur 
faces  of  polifhed  fteel,  and  wrought  with  a  little  water  3 
when  it  is  worked  dry,  you  may  add  a  little  more  wa¬ 
ter,  to  carry  it  lower  down  to  what  degree  you  pleafe. 
When  the  colcothar  of  vitriol  has  been  wrought  dry 
three  or  four  times,  it  will  acquire  a  black  colour,  and 
will  be  low  enough,  or  fufficiently  fine,  to  give  an  ex- 
quifite  luftre.  This  levigated  colcothar  of  vitriol  muft 
be  put  into  a  fmall  phial,  and  kept  with  fome  water  up¬ 
on  it.  When  it  is  to  be  ufed,  every  part  of  the  pitch- 
poliftier  muft  be  firft  bruflied  over  with  a  fine  camel’s 
hair  brufh,  which  has  been  dipped  in  pure  water,  and 
rubbed  gently  over  a  piece  of  dry  clean  foap.  The 
waflied  colcothar  of  vitriol  is  then  to  be  put  upon  the 
poliftier  ;  and  Mr  Edwards  directs  a  large  quantity  of  it 
to  be  put  on  at  once,  fo  as  to  faturate  the  pitch,  and 
form  a  fine  coating.  If  a  fecond  or  third  application  of 
this  powder  be  found  neceffary,  it  muft  be  ufed  very  fpa- 
ringly,  or  the  polifti  will  be  deftroyed  which  has  been 
already  attained.  When  the  metal  is  nearly  polifhed, 
there  will  always  appear  fome  black  mud  upon  its  fur- 
face,  as  well  as  upon  the  tool.  Part  of  this  muft  be 
wiped  away  with  fome  very  foft  wafli  leather  *,  but  if  the 
whole  of  it  be  taken  away,  the  poliftiing  will  not  be  fo 
well  completed. 

With  refpe£l  to  the  parabolic  figure  to  be  given  to 
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the  mirror,  Mr  Edwards  allures  us,  that  a  very  little  ex-  Speculum 
perience  in  thefe  matters  will  enable  any  one  to  give  it  II 
with  certainty,  by  poliftiing  the  fpeculum  in  the  com-  ,  SpdL  , 
moil  manner,  only  with  crofs  ftrokes  in  every  dire&ion,  v 
upon  an  elliptical  tool  of  the  proper  dimenfions. 

Speculum,  a  looking  giafs  or  mirror,  capable  of  re¬ 
flecting  the  rays  of  the  fun. 

Speculum,  in  Surgery ,  an  inftrument  for  dilating  a, 
wound,  or  the  like,  in  order  to  examine  it  attentively. 

See  Surgery. 

SPEECH,  in  general,  the  art  or  n£l  of  exprefting  a 
perfon’s  thoughts  by  means  of  articulate  founds,  which  we 
call  words.  See  Language,  Grammar,  Reading, 
and  Oratory,  Part  IV. 

SPEED,  John,  an  Englifli  hiftorian,  was  born  at 
Farington,  in  Chefhire,  in  the  year  1542.  He  was  by 
profeftion  a  taylor,  and  freeman  of  the  company  of  mer¬ 
chant  taylors  in  the  city  of  London.  In  1606,  he  pub- 
lifhed  his  Theatre  of  Great  Britain,  which  was  after¬ 
wards  reprinted  in  folio,  under  the  title  of  the  Theatre 
of  the  Empire  of  Great  Britain .  His  Genealogies  of 
Scripture  were  firft  bound  up  with  the  Bible  in  1611, 
when  the  firft  edition  of  the  prefent  tranflation  was 
printed.  In  1614  appeared  his  Hi/lory  of  Great  Bri¬ 
tain,  which  has  been  tranflated  into  Latin  5  and  in 
1616  he  publifhed  his  Cloud  of  Witneffes,  \n  o£lavo.  He 
lived  in  marriage  57  years  with  his  wife,  by  whom  he 
had  twelve  fons  and  fix  daughters  $  and  died  in  1629. 

He  was  interred  in  the  church  of  St  Giles’s,  Cripple- 
gate,  London,  where  a  monument  was  ere&ed  to  his 
memory, 

SPEEDWELL.  See  Veronica,  Botany  Index, 

SPELL,  a  charm  confifting  of  fome  words  of  oc¬ 
cult  power,  generally  attended  with  fome  ceremony. — 

In  order  to  explain  it,  we  will  produce  a  few  examples. 

On  St  Agnes’s  night,  21ft  of  January,  take  a  row  of 
pins,  and  pull  out  every  one,  one  after  another,  faying 
a  Pater-nofter  on  fticking  a  pin  in  your  fieeve,  and  you 
will  dream  of  him  or  her  you  (hall  marry. 

Another  method  to  fee  a  future  fpoufe  in  a  dream.  Grofe's  Pro- 
The  party  inquiring  muft  lie  in  a  different  county  from  vincial 
that  in  which  he  commonly  refides,  and  on  going  to  Glafary. 
bed  muft  knit  the  left  garter  about  the  light-legged 
flocking,  letting  the  other  garter  and  flocking  alone  *, 
and  as  he  rehearfes  the  following  verfes,  at  every  comma 
knit  a  knot : 

This  knot  I  knit, 

To  know  the  thing  I  know  not  yet  5 

That  I  may  fee 

The  man  (woman)  that  fia all  my  hufband  (wife)  be  } 

Howt  he  goes,  and  what  he  wears, 

And  what  he  does  all  days  and  years. 

Accordingly,  in  a  dream,  he  wall  appear  with  the  inftg- 
nia  of  his  trade  or  profeftion. 

Another,  performed  by  charming  the  moon,  thus : 

At  the  firft  appearance  of  the  new  moon,  immediately 
after  the  new'  year’s  day,  (though  fome  fay  any  other 
new  moon  is  as  good),  go  out  in  the  evening,  and  fland 
over  the  fpars  of  a  gate  or  flile,  and,  looking  on  the 
moon,  repeat  the  following  lines : 

All  hail  to  the  moon  !  all  hail  to  thee  ! 

I  prithee,  good  moon,  reveal  to  me 

This  night  who  my  hufband  (wife)  muft  be. 

4  L  Immediately 
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Immediately  after  you  mad  go  to  bed,  when  you  will 
dream  of  the  perfon  deilined  for  your  future  hufband  or 
wife. 

SPELLING,  in  Grammar ,  that  part  of  orthography 
which  teaches  the  true  manner  of  refolving  words  into 
their  fyllables. 

Ail  words  are  either  fimple  or  compound,  as  ufe, 
difufe ;  done,  undone ;  and  the  rules  for  dividing  each 
mult  be  fuch  as  are  derived  from  the  analogy  of  lan¬ 
guage  in  general,  or  from  the  eftabliffied  cuftom  of 
fpaaking  ;  which,  for  the  Engliffi  language,  are  re¬ 
duced  to  the  following  rules  :  1.  A  confonant  between 
two  vowels  muft  be  joined  with  the  latter  in  fpelling, 
as  na-ture,  ve-ri-ly,  ge-ne-rous  ;  except,  however,  the 
letter  x,  which  is  joined  to  the  firft,  as  in  Jlax-en,  ox¬ 
en,  &c.  and  compound  words,  as  in  up-on,  un-ufed,  &c. 

2.  A  double  confonant  muft  be  divided,  as  in  let-ter , 
man-ner,  &c.  3.  Thofe  confonants  which  can  begin 

a  word  muft  not  be  parted  in  fpelling,  as  in  de-fraud, 
re-prove ,  di-JlinB ;  however,  this  rule  is  found  fome- 
times  to  fail  j  for  though  gn  begins  a  word,  as  gnaw, 
gnat,  &c.  yet  it  muft  be  divided  in  fpelling,  as  in  cog¬ 
nisance,  ma-lig-nity,  See.  4.  Thofe  confonants  which 
cannot  begin  a  word  muft  be  divided,  as  Id  in  feldom.  It 
in  mul-ti-tude ,  mp  in  temper,  rd  in  ar-dent  ;  but  in  final 
fyllables  there  are  exceptions,  as  tl  in  ti-tle ,  dl  in  han¬ 
dle,  &c.  5.  When  two  vowels  come  together,  and  are 

both  of  them  diftffiaiy  founded,  they  muft  be  feparated 
in  fpelling,  as  in  co-e-val ,  mu-tu-al.  Sec.  6.  The  gram¬ 
matical  terminations  or  endings  muft  be  feparated 
in  fpelling,  as  ed  in  wmg-ed,  edjl  in  de-h-ver-edJI,  mg 
in  liear-itig,  mice  in  dc-h-ver-ance ,  Sec.  7.  Compound 
words  muft  be  refolved  into  their  ftmple  or  component 
words,  as  up-on,  in-to ,  ne-vcr-the-lefs,  not-with-Jland-ing, 
&c. 

SPELMAN,  Sir  Henry,  an  eminent  Engliffi  an¬ 
tiquarian,  was  defeended  from  an  ancient  family,  and 
born  at  Cengham,  near  Lynn  in  Norfolk,  about  the 
year  1561.  He  was  knighted  by  King  James  I.  who 
had  a  particular  efteem  for  him  on  account  of  his  known 
capacity  for  buftnefs  \  and  he  employed  him  feveral 
times  in  Ireland  on  public  affairs.  When  he  was 
about  50  years  of  age,  he  went  to  refide  in  London  \ 
where  falling  into  a  ftudy  to  which  his  own  genius  had 
always  inclined  him,  he  colleSled  all  fuch  books  and 
JVfSS.  as  concerned  the  fubjeSl  of  antiquities,  either  fo¬ 
reign  or  domeftic.  In  1626,  he  publifhed  the  firft  part 
of  his  well-known  Gloffary,  which  he  never  carried  be¬ 
yond  the  letter  L  ;  becaufe,  as  fome  have  fuggefted,  he 
had  faid  things  under  “  Magna  charta,”  and  “  Maxi¬ 
mum  confilrum,”  that  could  not  then  have  appeared 
without  giving  offence.  Upon  his  death  all  his  papers 
came  into  the  hands  of  his  fon  Sir  John  Speiman,  a  gen¬ 
tleman  who  had  abilities  to  have  completed  his  father’s 
deftgn,  if  death  had  not  prevented  him.  The  fecond 
part  wras  afterwards  publifhed  by  Sir  William  Dugdale  \ 
but  with  all  the  marks  of  a  fcanty  unfinifhed  perform¬ 
ance.  The  next  work  he  entered  upon  was  an  edition 
of  the  Engliffi  Councils,  of  which  he  publifhed  the  firft 
volume  about  two  years  before  his  death,  leaving  the 
fecond  volume,  as  well  of  this  as  of  his  Gloffary,  to  be 
publifhed  by  Sir  William  Dugdale.  Sir  Henry  wrote 
feveral  other  things,  all  relating  to  ancient  laws  and 
cuftoms,  and  died  in  164* •  His  Pofthumous  Works 


were  publifhed  in  folio,  1698,  under  the  infpeaion  of 
Mr  Gibfon,  afterwards  bifliop  of  London.  ^  _ 

SPELTER,  in  Metallurgy ,  the  fame  with  ZlNC. 
SPENCE,  Joseph,  an  eminent  writer,  was  fellow  of 
NewT  College,  Oxford,  where  he  took  the  degree  of  A.  M. 
in  1727.  About  that  time  he  became  firft  known  as  an 
author,  by  an  EJJay  on  Pope's  Odyjfey,  in  which  Jo  me' 
particular  beauties  and  blemijhes  oj  that  work  are  conji-* 
dered ;  a  work  of  great  merit,  and  which  for  found  ciiti- 
cifm  and  candid  dilquifition  is  almoft  without  a  parallel* 

He  was  elected  profeffor  of  poetry  by  the  univeriity 
in  1728,  and  held  that  office  ten  years,  which  is  as 
long  as  the  ftatutes  will  allow.  His  Hiftory  of  Stephen 
Duck  was  firft  publifhed  in  1731  ;  but  it  was  afterwards 
much  altered,  and  prefixed  to  an  edition  of  Duck’s 
poems. 

About  this  time  he  travelled  into  Italy  as  tutor  to 
the  earl  cf  Lincoln,  afterwards  duke  of  Newcaftle. — 

In  1736  he  republifhed  Gorboduc,  at  Mr  Pope’s  dt- 
fire,  with  a  preface  giving  an  account  of  the  author,  the 
earl  of  Dorfet.  He  quitted  his  fellowfhip  in  1742,  up¬ 
on  being  prefented  by  the  Society  of  New  College  to 
the  redory  of  Great  Harwood  in  Buckinghamffiire.— 

He  never  refided  in  his  living }  but  paid  it  an  annual  vi- 
fit,  diftributing  large  fums  of  money  among  the  poor, 
and  providing  for  many  of  their  children.  The  fame 
year  he  was  made  profeflor  of  modern  hiftory  at  Ox¬ 
ford.  In  1747  he  publifhed  Polymetis;  or  an  inquiry 
concerning  the  agreement  between  the  works  of  the 
Roman  poets  and  the  remains  of  ancient  artifts,  being 
an  attempt  to  illuftrate  them  mutually  from  each  other. 
This  work  was  treated  by  Gray  with  a  contempt  which 
it  did  not  deferve.  He  raifes  objections  becaufe  the  au¬ 
thor  did  not  illuftrate  his  fubjed  from  Greek  writers ; 
that  is,  becaufe  he  failed  to  execute  what  he  never  un¬ 
dertook.  He  was  inftalled  prebendary  of  the  feventh 
flail  at  Durham  the  24th  May  1754.  He  publifhed 
the  fame  year,  u  An  Account  of  the  Life,  Character, 
and  Poems,  of  Mr  Blacklock,  ftudent  of  philofophy  at 
Edinburgh  which  was  afterwards  prefixed  to  his 
Poems.  The  profe  pieces  which  he  printed  in  the  Mu- 
feum  he  colleded  and  publifhed,  together  with  fome 
others,  in  a  pamphlet  called  Moralities,  by  Sir  Harry 
Beaumont.  Under  the  fame  name  he  publifhed  “  Crito, 
or  a  Dialogue  on  Beauty,”  and  “  A  particular  Account 
of  the  emperor  of  China’s  Gardens  near  Pekin,  in  a  let¬ 
ter  from  F.  Attiret,  a  French  miffionary  now  employed 
by  that  emperor  to  paint  the  apartments  in  thofe  gar¬ 
dens,  to  his  friend  at  Paris.”  .  Both  thefe  treatifes  axe 
printed  in  Dodfley’s  fugitive  pieces,  as  is  alfo  “  A  Let¬ 
ter  from  a  Swifs  Officer  to  his  friend  at  Rome  which 
Mr  Spence  firft  publifhed  in  the  Mufeum.  In  1758 
he  publifhed  “  A  Parallel,  in  the  Manner  of  Plutarch, 
between  a  moft  celebrated  man  of  Florence  and  one 
fcarce  ever  heard  of  in  England.”  This  was  alfo  in¬ 
fer  ted  in  the  fugitive  pieces.  The  fame  year  he  made  a 
journey  into  Scotland,  which  he  deferibed  in  an  affec¬ 
tionate  letter  to  Mr  Shenftone,  publifhed  in  Hall  s  Col¬ 
lection  of  Letters,  1778.  In  1764  he  was  very  well 
deferibed  by  Mr  James  Ridley,  in  his  admirable  Tales 
of  the  Genii,  under  the  name  of  Phef&i  Ecneps  (his 
name  read  backwards),  dervife  of  the  groves.  A  letter 
from  Mr  Spence  to  that  ingenious  moralift,  under  the 
fame  fignature,  is  preferved  in  the  3d  volume  of  “  Let¬ 
ters 


Spelter, 

Spence. 
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Spence  ters  of  Eminent  Perfons In  1768  he  publifhed  “  Re-  red  his  happier  rival.  Spenfer'continaed  in  the  country  Sper.tr, 

Spenfer  marks  and  Dlffertatlons  on  Virgil,  with  fome  other  claf-  till  the  year  1578,  when  at  the  perfuafion  of  his  friend  SpergulJ. 

- fical  obiervations,  by  the  late  Mr  Holdfworth.”  On  Mr  Harvey  he  removed  to  London,  where  that  gentle-  ' — 

the  2Cth  .of  Atiguft  the  fame  year  lie  was  unfortunately  man  introduced  him  to  Mr  Sidney  (afterwards  Sir  Philip 

drowned  in  a  canal  in  his  garden  at  By  fleet  in  Surrey.  Sidney).  Concerning  his  firft  introduction  to  Sir  Phi- 

He  was  found  flat  upon  his  face  at  the  edge  of  the  ca-  lip,  there  is  indeed  a  different  ftory,  which  was  frit 
nal,  where  the  water  was  fo  fhallow  as  not  even  to  cover  told  by  the  writer  of  his  life,  prefixed  to  his  works  in 
his  head.  The  accident,  it  was  fuppofed,  for  he  was  '  1679,  and  tranfcribed  by  Hughes,  Cibber,  and  feverai 
^[uite  alone,  was  owing  to  a  fit.  others  ;  which,  neverthelefs,  is  certainly  not  true.  The 

I  he  diuve  of  Newcaftle  poffelfes  fome  manufcript  vo-  purport  of  it  is,  that  Spenfer,  being  unknown  to  this 
lumes  of  anecdotes  colle&ed  by  Mr  Spence,  from  which  Mecsenas  of  the  age,  went  to  Leicefter-houfe,  and  fent 
Dr  Johnfon  was  permitted  to  infert  many  extra&s  in  his  in  the  9th  canto  of  the  firft  book  of  the  Fairy  Queen  • 

T  .  that>  onrea(ling  Sir  Philip  ordered  his  ftevv- 

.  orENLEK,  Dr  John,  an  eminent  divine,  was  bom  ard  to  give  the  bearer  50I. }  on  reading  a  little  farther 
in  Kent  in  1630,  and  educated  at  Cambridge.  He  was  50I.  more  ;  then  200I.  bidding  him  to  make  hafte  and 
chofen  fellow  of  his  college,  and  took  a  do&or’s  degree  pay  the  money,  left  he  fhould  give  the  poet  his  whole 
in  1663.  In  i667  he  was  chofen  mafter  of  Corpus  eftate.  The  ftory  tells  prettily  enough  5  but  it  is  very 
Chnfti  College,  and  preferred  to  the  deanery  of  Ely  in  certain,  that  the  Fairy  Queen  was  begun  long  after  hi’s 
1677.  He  died  on  the  20th  of  May  1695.  His  works  acquaintance  with  Sir  Philip.  By  this  univedal  patron 
are,  1.  The  Righteous  Ruler  ;  a  fermon  on  Proverbs  of  genius,  however,  he  was  prefented  to  Queen  Eliza- 
xxix.  2.  preached  June  28.  1660.  2.  A  Difcourfc  con-  beth,  who  honoured  him  with  the  place  of  poet-laureat. 

cermng  Prodigies,  wherein  the  vanity  of  prefages  by  About  this  time  he  finifhed  his  Shepherd’s  Calendar* 
them  is  reprehended,  and  their  true  and  proper  ends  af-  which  was  firft  printed  in  1579  \  and  in  the  following 
ferted  and  vindicated,  lo  this  excellent  work  was  af-  year,  being  recommended  by  his  patron  to  the  earl  o'f 
terwards  added,  A  Difcourfe  concerning  vulgar  prophe-  Leicefter,  he  went  to  Ireland  as  fecretary  to  the  lord 
cies,  wherein  the  vanity  of  receiving  them  as  the  certain  Grey  of  Wilton,  then  appointed  lord-lieutenant  of 
indications  of  any  future  event  is  expofed  5  and  fome  that  kingdom.  Lord  Grey  was  recalled  in  1582,  and 
marks  of  diftin&ion  between  true  and  pretended  pro-  with  him*  Spenfer  returned  to  London,  where  he  conti- 
phets  are  laid  down.  3.  A  Latin  Diflertation  concern-  nued  till  after  the  death  of  Sir  Philip  Sidney  in  1 586  : 
ingUrim  and  Thummim.  4.  His  famous  treatife  De  a  lofs  which  he  bewailed  to  the  end  of -his  life.  The 
/egibus  Hebr&orum  ritunlibus  et  earum  rationibus .  The  following  year,  our  poet,  having  obtained  a  royal  grant 
intention  of  this  book,  as  he  informs  us  himfelf,  was  to  of  3000  acres  of  forfeited  lands  in  the  county  of  Cork 
vindicate  the  Deity  from  the  imputation  of  a&ing  from  in  Ireland,  fet  out  for  that  kingdom,  took  pofieflion  of 
arbitrary  and  fantaftical  motives.  It  has  been  highly  his  eftate,  and  fixed  his  refidence  in  the  caftle  of  Kil- 
and  juftly  efteemed  both  for  the  elegance  of  ftyle  and  colman,  which  had  belonged  to  the  earl  of  Defmond. 
the  uncommon  erudition  and  found  fenfe  which  it  dif-  In  this  retirement  he  refumed  his  great  work  of  the 
plays.  It  has,  however,  (that  part  of  it  particularly  Fairy  Queen  \  and  continued  in  Ireland  till,  being  vi- 
which  endeavours  to  deduce  fome  of  the  Jewifh  ceremo-  fited  by  his  old  friend  Sir  Walter  Raleigh  in  1589,  he 
mes  from  the  p  radices  of  their  heathen  neighbours),  came  over  with  him  to  England,  but  returned  to  Ire- 
alarmed  many  perfons,  as  if  fuch  a  doCtrine,  if  it  could  land  the  year  following,  where  he  fell  in  love  with  a 
be  proved,  would  derogate  from  the  Divine  wifdom,  country  girl,  and  married  her.  Soon  after  his  mar- 
:ind  undermine  revelation.  But  this  is  fo  far  from  being  riage,  he  paid  another  vifit  to  his  native  country,  where 
the  cafe,  that  Dr  Spencer’s  attempt,  whether  fuccefsfiil  we  alfo  find  him  in  1  596.  In  the  following  year  he  re- 
or  not,  deferves  the  gratitude  of  Chriftians,  becaufe  it  turned  once  more  to  Kilcolman  }  but  on  the  rebellion 
has  a  tendency  to  throw  light  on  an  important  and  dif-  of  Lord  Tyrone,  who  ravaged  the  whole  countv  of 
ficult  fubjeCl.  .  Cork,  he  was  obliged  to  fly  for  fafety  with  his  family 

SPENSER,  Edmund,  the  poet,  was  born  in  London  to  England,  where,  in  the  year  1599,  he  died  in  ex¬ 
in  the  year  1553,  and  defeended  from  an  ancient  family  treme  poverty  (a).  He  was  buried  in  Weftminfter 
of  the  Spenfers  in  Northamptonfhire.  All  we  know  Abbey,  according  to  his  requeft,  near  Chaucer.  A 
concerning  his  education  is,  that  he  was  admitted  a  monument  was  ereCled  to  his  memory  by  Ann  countefs 
fizer  of  Pembroke-hail  in  Cambridge,  and  matriculated  of  Dorfet.  We  know  but  little  of  his  chara&er  as  a 
m  1569^  At  this  time  began  his  intimacy  with  Mr  man  *,  as  a  poet,  confidering  the  age  in  which  he  lived, 

Gabriel  Harvey,  a  man  of  genius  and  a  poet.  In  1576,  he  deferves  our  utmoft  veneration.  He  wTrote  various 
having  completed  his  degrees  in  arts,  he  left  the  univer-  pieces  befides  thofe  above  mentioned.  His  whole  works, 
fity,  as  it  is  conjectured,  for  wrant  of  fubfiftence,  and  with  his  life  by  Hughes,  wrere  publifhed  in  fix  volumes 
retired  to  the  north  of  England.  Here  he  had  the  l2mo,  in  1715  and  1750. 

misfortune  .to  become  enamoured  of  his  Rofalind,  who,  SPERGULA,  Spurrey,  a  genus  of  plants  belong- 
arter  flattering  his  paflion  for  a  time,  at  length  prefer-  mg  to  the  clafs  of  dccandria ;  and  in  the  natural  fyftem 

4  E  2  arranged 


(a)  This  is  Camden’s  account,  and  it  has  been  generally  believed  *,  but  Mr  Malone,  the  laft  editor  of 
Bhakefpe  are’s  works,  by  examining  the  patent  roll,  33  Eliz.  p.  3.  has  difeovered,  that  in  February  1690-1 
Bpenfer  obtained  frqm  Queen  Elizabeth  an  annuity  or  penflon  of  sol,  during  his  life  ;  a  fum  equivalent  to  200k 
at  prefen  t. 
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Sperm,  .  arranged  under  the  22 d  order,  caryophylle See  Bo- 
Spe-rn*ccti. TANY  Index. 

SPERM,  the  feed  whereof  an  animal  is  formed.  See 
Physiology. 

SPERMACETI,  a  whitifh,un6luous,  flaky  fuh fiance, 
prepared  from  oil,  but  chiefly  from  the  brains  of  a  fpecies 
of  whale  called  phyfeler  macrocephalus. 

The  method  ot  preparing  fpermaceti  skept  a  fecret  5 
but  the  procefs  is  faid  to  be  this :  The  brains  being 
taken  out  of  the  animal,  are  then,  as  fome  fay,  melted 
over  a  gentle  fire,  poured  into  moulds,  and  when  cold 
melted  again  >  and  this  procefs  is  continued  till  they  are 
purified.  Others  fay,  that  after  being  preffed  and  drain¬ 
ed  they  are  more  thoroughly  purified  by  deeping  them 
in  a  ley  of  alkaline  fait  and  quicklime.  The  brains  are 
then  wafhed,  and  cut  into  thin  flakes  or  dices  with 
ivooken  knives.  One  fifli  is  faid  to  afford  fome  tons  of 
brains.  Good  fpermaceti  is  gloffy  and  femitranfparent, 
in  fine  white  flakes  \  foft  and  un&uous  to  the  touch,  yet 
dry  and  friable  ;  in  tafle,  fomewhat  like  butter,  and  of 
a  faint  fmell  like  that  of  tallow.  Some  adulterate  it 
with  wax  \  but  the  deceit  is  difeovered,  either  by  the 
fmell  of  the  wax  or  by  the  dulnefs  of  the  colour.  Some 
alfo  fell  a  preparation  of  oil  taken  from  the  tail  of  the 
whale  inffead  of  that  from  the  brain ;  but  this  kind 
turns  yellow  as  foon  as  expofed  to  the  air.  Indeed  it  is 
apt  in  general  to  grow  yellowifli,  and  to  contrail  a  ran¬ 
cid  fiihy  fmell  if  not  carefully  fecured  from  the  air. 
The  more  perfectly  it  has  been  purified  at  firft,  the 
lefs  fufceptible  it  is  of  thefe  alterations  ;  and  after  it 
has  been  changed,  it  may  be  rendered  white  and  fwcet 
again  by  fleeping  it  afrefh  in  a  ley  of  alkaline  fait  and 
-quicklime.  It  melts  in  a  fmall  degree  of  heat,  and 
congeals  again  as  it  cools. 

Spermaceti  is  of  ufe  in  medicine.  Quincy  fays  it  is 
a  noble  remedy  in  the  afthma,  oec.  though  chiefly  ufed 
in  bruifes,  inward  hurts,  and  after  delivery.  For  inter¬ 
nal  ufe,  it  may  be  diflblved  in  aqueous  liquors  into  the 
form  of  an  emulfion,  by  trituration  with  almonds,  the 
yolk  or  white  of  an  egg,  and  more  elegantly  by  muci¬ 
lages  5  or  made  into  a  lohoch,  by  mixing  two  drams  of 
it  with  a  fuitable  quantity  of  yolk  of  egg,  then  adding 
half  an  ounce  of  frefli  drawn  oil  of  almonds,  and  an 
ounce  of  balfamic  fyrup.  Spermaceti  is  not  capable  of 
being  diflblved  by  cauftic  alkalies,  and  of  forming  foaps, 
like  other  oily  matters :  but  it  is  altogether  foluble  in 
oils,  and  unites  by  liquefadlion  with  wax  and  refins  ; 
and  in  thefe  forms  is  applied  externally.  But  it  is  cer¬ 
tain,  its  greateft  property,  and  that  which  makes  it 
fo  much  in  vogue  in  many  places,  is  its  foftening  the 
fkin.  Whence  it  comes  to  be  ufed  by  the  ladies  in  pafles, 
wa  flies,  See. 

Spermaceti  candles  are  of  modern  manufacture  :  they 
are  made  fmooth,  with  a  fine  glofs,  free  from  rings  and 
fears,  fuperior  to  the  fineft  wax  candles  in  colour  and 
luftre  ;  and,  when  genuine,  leave  no  fpot  or  flam  on  the 
fineft  filk,  cloth,  or  linen. 

v  A  method  has  been  lately  propofed  by  Dr  Smith 
Gibbes  of  Briftol,  to  convert  animal  mufcle  into  a  fub- 
ftance.  much  refembling  fpermaceti.  The  procefs  is  re- 
Phil.  rrtftf/markably  fimple  :  Nothing  more  is  nectflary  than  to 
J724*  take  a  dead  carcafe  and  expofe  it  to  a  ftream  of  running 
water :  it  will  in  a  fliort  time  be  changed  to  a  mafs  of 
fatty  matter.  To  remove  the  offenfive  lmell?  a  quantity 


of  nitrous  acid  may  then  be  poured  upon  it,  which  unit-  Spermaceti 
ing  with  the  fetid  matter,  the  fat  is  feparated  in  a  pure  , 

Rate.  This  acid  indeed  turns  it  yellow,  but  it  may  be  n" 

rendered  white  and  pure  by  the  aCIion  of  the  oxygena- 
ted  muriatic  acid.  Mr  Gibbes  brought  about  the  fame 
change  in  a  much  fhorter  time.  He  took  three  lean 
pieces  of  mutton  and  poured  on  them  the  three  mineral 
acids,  and  he  perceived  that  at  the  end  of  three  days 
each  was  much  altered  \  that  in  the  nitrous  acid  was 
much  foftened,  and  on  leparating  the  acid  from  it,  he 
found  it  to  be  exactly  the  fame  with  that  which  lie  had 
.before  got  from  the  water }  that  in  the  muriatic  acid 
was  not  in  that  time  fo  much  altered  }  the  vitriolic  acid 
had  turned  the  other  black. 

SPERM  ACOCE,  Button-wood,  a  genus  of  plants 
belonging  to  the  clafs  of  tetrandria  }  and  in  the  natural 
fyftem  arranged  under  the  47th  order,  Jlel/atce.  See 
Botany  Index. 

SPERMATIC,  in  Anatomy,  fomething  belonging  to 
the  fperm  or  feed. 

SPEUSIPPUS,  an  Athenian  philofopher,  the  ne¬ 
phew  and  fucceflbr  of  Plato.  Contrary  to  the  practice  of 
Plat*,  Speufippus  required  from  his  pupils  a  Rated  gra¬ 
tuity.  He  placed  Ratues  of  the  Graces  in  the  fchool 
which  Plato  had  built.  On  account  of  his  infirm  Rafe 
of  health,  he  was  commonly  carried  to  and  from  the  aca¬ 
demy  in  a  vehicle.  On  bis  way  thither  he  one  day  met 
Diogenes,  and  faluted  him ,  the  furly  philofopher  re- 
fufed  to  return  the  falute,  and  told  him,  that  fuch  a  fee¬ 
ble  wretch  ought  to  be  afliamed  to  live  ;  to  which 
Speufippus  replied,  that  he  lived  not  in  his  limbs,  but 
in  his  mind.  At  length,  being  wholly  incapacitated,  by 
a  paralytic  Rroke,  for  the  duties  of  the  chair,  he  relign- 
ed  it  to  Xenocrates.  He  is  faid  to  have  been  of  a  vio¬ 
lent  temper,  fond  of  pleafure,  and  exceedingly  avarici¬ 
ous.  Speufippus  wrote  many  philofophical  works, 
which  are  now  loR,  but  which  Arifiotle  thought,  fiitli- 
ciently  valuable  to  purchafe  at  the  expence  ot  three 
talents.  From  the  few  fragments  which  remain  of  his 
philofophy,  it  appears  that  he  adhered  very  RricRly  to 
the  doftrine  of  his  mafier. 

SPEY,  a  river  of  Scotland,  rifing  from  a  lake  of  the 
fame  name  in  Badenoch,  and,  after  a  ferpentine  courfe 
of  76  miles,  pafles  by  Rothes  caRie,  and  falls  into  the 
German  fea  at  Garnoch  near  Elgin.  Mr  Pennant  tells 
us,  that  the  Spey  is  a  dangerous  neighbour  to  CaRie 
Gordon,  overflowing  frequently  in  a  dreadful  manner, 
as  appears  by  its  ravages  far  beyond  its  banks.  The 
bed  of  the  river  is  wide  and  full  of  gravel,  and  the  chan¬ 
nel  very  drifting.  In  1746  the  duke  of  Cumberland 
pafied  this  river  at  Belly  church,  near  Caftle  Gordon, 
when  the  channel  was  fo  deep  as  to  take  an  officer,  from 
whom  Mr  Pennant  had  the  account,  and  who  was  fix 
feet  four  inches  high,  up  to  the  breafi.  The  banks  are 
here  very  high  and  Reep ;  fo  that  had  not  the  rebels 
been  infatuated  in  fuch  a  manner  as  to  negleft  oppofi- 
tion,  the  paflage  muR  have  been  attended  with  confi- 
derable  lofs.  On  this  river  there  is  a  great  falmon- 
fifhery  ;  about  1700  barrels  full  are  caught  in  the  feafon, 
and  the  fhore  was  formerly  rented  for  about  1 200I.  per 
annum  :  now  it  is  probably  doubled. 

SPHACELUS,  in  Surgery  and  Medicine,  an  abfolute 
and  perfe£I  corruption  or  death  of  the  parts. 

SPHA2.RANTHUS,  a  genus  of  plants  belonging  to 

the 


s  P  I-I  [  589  3  s  p  1 


Sphagnum  the  clafs  of  fyngenefta,  and  to  the  order  of  polygamia 
il  fegrcgata  ;  and  in  the  natural  fyftem  arranged  under  the 
Sphinx.  ^  orc]er?  Compofitce .  See  Botany  Index. 

H  ~  '  SPHAGNUM,  Bog-moss,  a  genus  of  plants  be¬ 

longing  to  the  clafs  of  cryptogamia  and  order  of  mufci. 
See  Botany  Index. 

Os  SPHENQ1DES,  the  feventh  bone  of  the  crani¬ 
um  or  fkull.  See  Anatomy,  N°  n. 

SPHERE,  is  a  folid  contained  under  one  uniform 
round  furface,  every  point  of  which  is  equally  diftant 
from  a  certain  point  in  the  middle  called  its  centre  ;  and 
is  formed  by  the  revolution  of  a  feuucircle  about  its  dia¬ 
meter.  See  Geometry. 

PrnjeBion  of  the  Sphere.  See  Projection. 

Sphere,  in  A/lronomy ,  that  concave  orb  or  expanfe 
which  inverts  our  globe,  and  in  which  the  heavenly  bo¬ 
dies  appear  to  be  fixed,  and  at  an  equal  dirtance  from 
the  eye. 

The  better  to  determine  the  places  of  the  heavenly 
bodies  in  the  fpherc,  feveral  circles  are  liippofed  to  be 
described  on  the  furface  thereof,  hence  called  the  circles 
of  the  fpliere :  of  thefe  fome  are  called  great  circles ,  as 
the  equino<ftial,  ecliptic,  meridian,  &. c.  and  others fmall 
circles ,  as  the  tropics,  parallels,  &c.  See  Geography  } 
aud  Astronomy,  paffim. 

Armillary  SPHERE .  See  GEOGRAPHY. 

Sphere  of  Activity  of  a  Body ,  is  that  determinate 
fpace  or  extent  to  which,  and  no  farther,  the  effluvia 
continually  emitted  from  that  body  reach  5  and  where 
they  operate  according  to  their  nature. 

SPHERES,  in  Optics ,  the  fame  with  metalline  mir¬ 
rors,  for  telefcopes  or  other  purpofes.  See  Mirror. 

SPHEROID,  in  Geometry ,  a  folid  approaching  to 
the  figure  of  a  fphere.  It  is  generated  by  the  entire 
revolution  of  a  femi-ellipfis  about  its  axis.  When  the 
revolution  is  made  round  the  largeft  axis,  the  fpheroid 
is  called  prolate ;  and  when  round  the  fhorteft,  oblate . 
This  laft  is  the  figure  of  the  earth,  and  probably  of  all 
the  planets. 

SPHEX,  Ichneumon  Wasp,  or  Savage ;  a  genus 
of  infers  belonging  to  the  order  of  hymenoptercc .  See 
Entomology  Index . 

SPHINCTER,  in  Anatomy ,  a  term  applied  to  a 
kind  of  circular  mufcles,  or  mufcles  in  form  of  rings, 
which  ferve  to  clofe  and  draw  up  feveral  orifices  of  the 
body,  and  prevent  the  excretion  of  the  contents, 

SPHINX,  in  fabulous  hirtory,  a  monfter  which  had 
the  head  and  breafts  of  a  woman,  the  body  of  a  dog,  the 
tail  of  a  ferpent,  the  wings  of  a  bird,  the  paws  of  a  lion, 
and  a  human  voice.  It  fprang  from  the  union  of  Orthos 
with  the  Chimsera,  or  of  Typhon  with  Echidna.  The 
Sphinx  had  been  fent  into  the  neighbourhood  of 
Thebes  by  Juno,  who  wifhed  to  punifh  the  family  of 
Cadmus,  which  rtie  perfecuted  with  immortal  hatred, 
and  it  laid  this  part  of  Bceotia  under  continual  alarms, 
by  propofing  enigmas,  and  devouring  the  inhabitants  if 
unable  to  explain  them.  In  the  midft  of  their  confter- 
nation  the  Thebans  were  told  by  the  oracle,  that  the 
fphinx  would  dertroy  herfelf  as  foon  as  one  of  the  en¬ 
igmas  Ihe  propofed  was  explained.  In  this  enigma  fhe 
^  n  wifhed  to  know  what  animal  walked  on  four  legs  in  the 

Pn'erds  2?/- morning,  two  at  noon,  and  three  in  the  evening.  Upon 
bliothcca  this  Creon  king  of  Thebes  promifed  his  crown  and  his 
ClaJJica.  fifier  Jocafta  in  marriage  to  him  who  could  deliver  his 


Sphinx, 

SpigeJia. 


country  from  the  monfter  by  a  fuccefsful  explanation 
of  the  enigma.  It  was  at  laft  happily  explained  by 
Oedipus,  who  obferved,  that  man  walked  on  his  hands  Ll  jr,r~  V“ 
and  feet  when  young,  or  in  the  morning  of  life  5  at  the 
noon  of  life  he  walked  eredl  \  and  in  the  evening  of  his 
days  he  fupported  his  infirmities  upon  a  ftick.  ( Vid, 

Oedipus ).  The  fphinx  no  fooner  hoar  this  explanation 
than  flie  dallied  her  head  agairift  a  rock,  and  immedi¬ 
ately  expired.  Some  mythologifts  with,  to  unriddle  the 
fabulous  traditions  about  the  fphinx  by  the  fuppofition 
that  one  of  the  daughters  of  Cadmus,  or  Laius,  infeft- 
ed  the  country  of  Thebes  by  her  continual  depreda¬ 
tions,  becaufe  fhe  had  been  refufed  a  part  of  her  father’s' 
pofTeffions.  The  lion’s  paw  exprefled,  as  they  obferve, 
her  cruelty,  the  body  of  the  dog  her  lafeivioufnefs, 
her  enigmas  the  fnares  fhe  laid  for  ftrangers  and  tra¬ 
vellers,  and  her  wings  the  difpatch  Ihe  uled  in  her  ex¬ 
peditions. 

Among  the  Egyptians  the  fphinx  was  the  fymbol. 
of  religion,  by  reaion  of  the  obfeurity  of  its  myftcries  5 
and  on  the  fame  account  the  Romans  placed  a  fphinx. 
in  the  pronaos  or  porch  oi  their  temples.  Sphinxes- 
were  ufed  by  the  Egyptians  to  fhow  the  beginning  of 
the  water’s  rifing  in  the  Nile  :  with  this  view,  as  it  had 
the  head  of  a  woman  and  body  of  a  lion,  it  fignified, 
that  the  Nile  began  to  fwell  in  the  months  of  July  and 
Auguft,  when  the  fun  partes  through  the  figus  of  Leo 
and  Virgo.  There  are  feveral  of  thefe  flill  to  be  feen  y 
one  in  particular,  near  the  pyramids,  much  Ipoken  of 
by  the  ancients  *,  being  of  a  prodigious  fize,  and  cut  out 
of  the  rock  ;  the  head  and  neck  appear  only  at  prefent,. 
the  reft  of  the  body  being  hid  in  the  fand.  This,  accord¬ 
ing  to  Thevenot,  is  2 6  feet  high,  and  15  feet  from  the 
ear  to  the  chin  :  but  Pliny  aflures  us,  the  head  was  no 
lefs  than  102  feet  in  circumference,  and  62  feet  high 
from  the  belly,  and  that  the  body  was  143  feet  long, 
and  was  thought  to  be  the/epulchre  of  King  Amafis. 

The  learned  Mr  Bryant  *  obferves,  that  the  fphinx  *  Ancient 
feems  to  have  been  originally  a  vaft  rock  of  different  Mythology, , 
ftrata  ;  which,  from  a  fflapelefs  mafs,  the  Egyptians  fa- 
fhioned  into  an  objetrt  of  beauty  and  veneration.  The  *  5 
Egyptians  ufed  this  figure  in  their  building  )  from  them 
the  Greeks  derived  it,  and  afterwards  improved  it  into 
an  elegant  ornament.  It  is  alfo  frequently  ufed  in  mo¬ 
dern  architecture. 

It  is  proper  to  obferve,  that  the  fphinx  of  the  Egyp-  - 
tians  is  faid  in  the  Afiatic  Refearches  f  to  have  been 
found  in  India.  Colonel  Pearfe  was  told  by  Murari  j.  y0] 
Pandit,  a  man  of  learning  among  the  Hindoos,  that  thep.  334. 
fphinx,  there  called  jtngh ,  is  to  appear  at  the  end  of  the 
world,  and  as  foon  as  he  is  born  will  prey  on  an  ele¬ 
phant  :  he  is  therefore  figured  feizing  an  elephant  in  liis 
claws  *,  and  the  elephant  is  made  fmall,  to  (how  that  the 
fngh,  even  a  moment  after  his  birth,  will  be  very  large 
in  proportion  to  it.  But  in  oppofition  to  this  account 
given  by  Murari  Pandit,  the  late  Sir  William  Jones,  the 
learned  and  illuftrious  prefident  of  the  Afiatic  Society,  . 
was  artured  by  feveral  Brahmans,  that  the  figure  taken 
for  a  fphinx  was  a  reprefentation  of  a  lion  feizing  a  • 
young  elephant.  This  point  therefore  requires  farther 
invert  igation. 

Sphinx,  HAWK- Moth ,  a  genus  of  infers  belonging 
to  the  order  of  lepidopterce.  See  Entomology  Index. 

SPJGELIA,  Worm-grass,  a  genus  of  plants  be- 

belonging 
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’Spice  longing  to  the  clafs  ofpentandria;  and  in  the  natural 
Spinet  *yitem  arranged  under  the  47th  order,  Stel/at *,  See 
— v— -  y  Botany  and  Materia  Medica  Index, 

SPICE,  any  kind  of  aromatic  drug  that  has  hot  and 
pungent  qualities :  fuch  are  pepper,  nutmeg,  ginger, 
cinnamon,  cloves,  &c. 

Spice  I/lands,  in  the  Eaft  Indies.  See  Banda,  Mq- 
LUCCA-IJIands ,  and  Ceylon. 

SPIDER.  See  Aranea,  Entomology  Index . 
SPIDERWORT.  See  Phalangium,  1  Botany  In - 
SPIGNEL.  See  Athamanta,  3  dex, 

SPIKE,  or  Oil  of  SPIKE ,  a  name  given  to  an  eflen- 
tial  oil  diftilled  from  lavender,  and  much  ufed  by  the 
varnilh-makers  and  the  painters  in  enamel. 

SPIKENARD.  See  Nardus,  Botany  Index . 

SPILANTHUS,  a  genus  of  plants  belonging  to  the 
clafs  of  fyngenefia.  See  Botany  Index, 

SPINA  cervina,  an  old  name  for  rhamnus  cathar- 
ticus.  See  Rhamnus,  Botany  Index, 

SpiNA-Ventofciy  in  Surgery ,  that  fpecies  of  corruption 
of  the  bones  which  takes  its  rife  in  the  internal  parts, 
and  by  degrees  enlarges  the  bone,  and  raifes  it  into  a 
tumor.  See  Surgery. 

SPINACIA,  Spinage,  a  genus  of  plants  belonging 
to  the  clafs  of  dioecia  5  and  in  the  natural  fyftem  arran¬ 
ged  under  the  12th  order,  Holoracece ,  See  Botany 
Index  ;  and  for  an  account  of  the  method  of  cultivating 
Ipinage  in  the  garden,  fee  Gardening. 

SPINAGE,  or  Spinach.  See  Spinacia. 

SPINiE,  in  Botany ,  thorns,  rigid  prickles:  a  fpecies 
of  arma,  growing  on  various  parts  of  certain  plants  for 
their  defence  3  fpince  ramorum  arcent  pecora.  On  the 
branches  we  find  examples  in  the  pyrus,  prunus,  citrus, 
hippophaes,  gmelina,  rhamnus,  lycium,  &c. 3  on  the 
leaves,  in  the  aloe,  agave,  yucca,  ilex,  hippomane,  theo- 
phrafta,  carlina,  See.  3  on  the  calyx,  in  the  carduus 
cnicus,  centaurea,  moluccella,  galeopfis,  &c.  3  on  the 
fruit,  in  the  trapa,  tribulus,  murex,  fpinacia,  agrimo- 
nia,  datura,  &c. 

SPINAL  marrow.  See  Anatomy  Index . 

SP INALIS,  in  Anatomy ,  the  name  of  feveral  mufcles, 
&c.  of  the  fpine. 

SPINDLE,  in  Geometry ,  a  folid  body  generated  by 
the  revolution  of  fome  curve  line  about  its  bafe  or  double 
ordinate  3  in  oppofition  to  a  conoid,  which  is  generated 
by  the  rotation  of  the  curve  about  its  axis  or  abfeifs, 
perpendicular  to  its  ordinate.  The  fpindle  is  denomina¬ 
ted  circular,  elliptic,  hyperbolic,  or  parabolic,  according 
to  the  figure  of  its  generating  curve. 

SPINDLE-tree.  See  Euonymus,  Botany  Index . 

SPINE,  Spina  dorsi.  See  Anatomy,  N°  30. 

Spine.  See  Spin^e. 

SPINET,  or  Spinnet,  a  mufical  inftrument  ranked 
in  the  fecond  or  third  place  among  harmonious  inftru- 
ments.  It  confifts  of  a  chelt  or  belly  made  of  the  molt 
porous  and  refinous  wood  to  be  found,  and  a  table  of 
fir  glued  on  flips  of  wood  called  fummers ,  which  bear 
on  the  fides.  On  the  table  are  raifed  two  little  promi¬ 
nences  or  bridges,  wherein  are  placed  fo  many  pins  as 
there  are  chords  or  firings  to  the  inftrument.  It  is 
played  on  by  two  ranges  of  continued  keys,  the  former 
range  being  the  order  of  the  diatonic  fcale,  and  that  be¬ 
hind  the  order  of  the  artificial  notes  or  femitones.  The 
keys  are  fo  many  flat  pieces  of  wood,  which,  touched 
HiUd  preffed  down  at  the  end,  make  the 'Other  raife  a 
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jack  which  ftrikes  and  founds  the  firings  by  means  of  the 
end  of  a  crow’s  quill,  Wherewith  it  is  armed.  The  30 
firft  firings  are  of  brafs,  the  other  more  delicate  ones  of 
Reel  or  iron-wire  ;  they  are  all  ftretched  over  the  two 
bridges  already  mentioned.  The  figure  of  the  fpinet  is 
a  long  fquare  or  parallelogram  3  fome  call  it  an  harp 
couchcdy  and  the  harp  an  inverted  fpinet.  See  the  article 
Harp. 

This  inftrument  is  generally  tuned  by  the  ear,  which 
method  of  the  pradlical  muficians  is  founded  on  a  fup~ 
pofition  that  the  ear  is  a  perfedl  judge  of  an  odlave  and. 
a  fifth.  The  general  rule  is  to  begin  at  a  certain  note, 
as  C,  taken  towards  the  middle  of  the  inftrument,  and 
tuning  all  the  odlaves  up  and  down,  and  alfo  the  fifths,, 
reckoning  feven  femitones  to  each  fifth,  by  which  means- 
the  whole  is  tuned.  Sometimes  to  the  common  or  fun¬ 
damental  play  of  the  fpinet  is  added  another  fimilar  one 
in  unifon,  and  a  third  in  odlave  to  the  firft,  to  make  the 
harmony  the  fuller  3  they  are  either  played  feparately 
or  together  by  means  of  a  flop  :  thefe  are  called  double 
or  triple  fpinets ;  fometimes  a  play  of  violins  is  added, 
by  means  of  a  bow,  or  a  few  wheels  parallel  to  the  keys, 
which  prefs  the  firings  and  make  the  found  laft  as  long 
as  the  mufician  pleales,  and  heighten  and  foften  them, 
more  or  lefs,  as  they  are  more  or  lefs  prefled.  The 
harpfichord  is  a  kind  of  fpinet,  only  with  another  dif- 
pofition  of  the  keys  (fee  the  article  Harpsichord). 
The  inftrument  takes  its  name  from  the  fmall  quill  ends 
which  touch  the  firings,  refemblingj^/W  or  thorns. 

SPINlFEX,  a  genus  of  plants  belonging  to  the  clafs 
ef  polygamia.  See  Botany  Index . 

SPINNING,  in  Commerce ,  the  adt  or  art  of  red u« 
ting  filk,  flax,  hemp,  wool,  hair,  or  other  matters,  into 
thread.  Spinning  is  either  performed  on  the  wheel,  or 
with  a  diftaff  and  fpindle,  or  with  other  machines  pro¬ 
per  for  the  feveral  kinds  of  working.  'Hemp,  flax, 

'  nettle-thread,  and  other  like  vegetable  matters,  are  to* 
be  whetted  in  fpinning :  filks,  wools,  &c.  are  fpun  dry, 
and  do  not  need  water  3  yet  there  is  a  way  of  fpinning 
or  reeling  filk  as  it  comes  off  the  cafes  or  balls,  where 
hot  and  even  boiling  water  is  to  be  ufed  (fee  Silk). 
The  vaft  Variety,  and  the  importance  of  thofe  branches 
of  our  manufactures,  which  are  produced  from  cotton, 
wool,  and  flax,  fpun  into  yarn,  together  with  the  cheap- 
nefs  of  provifions,  and  the  low  price  of  labour  in  many 
foreign  countries,  which  are  our  rivals  in  trade,  have  oc- 
cafioncd  many  attempts  at  home  to  render  fpinning  more 
eafy,  cheap,  and  expeditious  3  for  which  fee  COTTON - 
Spinning  and  COTTON  MILLS', 

To  give  an  intelligible  and  accurate  defeription  of  a 
cotton  mill  would  be  abundant  employment  for  a  vo¬ 
lume.  Our  limits  admit  of  nothing  like  this  3  but  as 
we  are  certain  that  many  of  our  readers  have  viewed  a 
cotton  mill  with  wonder,  but  not  with  intelligence,  or 
with  leifure  to  trace  the  fteps  by  which  the  wool  from 
the  bag  ultimately  aflumes  the  form  of  a  very  fine  thread. 
Bewildered  by  fuch  a  complication  of  machinery,  all  in 
rapid  motion,  very  few,  we  imagine,  are  able  to  recoiled: 
with  diflindlnefs  and  intelligence  the  efiential  part  of 
the  progrefs  by  which  the  form  of  the  cotton  is  fo  won¬ 
derfully  changed.  Such  readers  will  not  think  a  page 
or  two  mifemployed,  if  they  are  thereby  able  to  under- 
Hand  this  particular,  to  which  all  the  reft  of  the  procefs 
is  fubfervient. 

We  pals  over  the  operation  of  carding,  by  which  all 
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Spinning,  the  dots  and  inequalities  of  the  cotton  wool  are  remo¬ 
ved,  and  the  whole  is  reduced  to  an  uniform  thin  fleece, 
about  20  inches  broad.  This  is  gradually  detached 
from  the  finiihing  card,  and,  if  allowed  to  hang  down 
from  it,  would  pile  up  on  the  floor  as  long  as  the  mill 
continues  to  work ;  but  it  is  guided  off  from  the  card, 
Very  tenderly,  in  a  horizontal  direction,  by  laying  its 
detached  end  over  a  roller,  which  is  flowly  turned  round 
by  the  machine.  Another  roller  lies  above. the  fleece, 
prefiing  it  down  by  its  weight.  By  this  preffure,  3 
gentle  hold  is  taken  of  the  fleece,  and  therefore  the  flow 
motion  of  the  rollers  draws  it  gently  from  the  card  at 
the  fame  rate  as  it  is  difengaged  by  the  comb  ;  but  be¬ 
tween  the  card  and  the  rollers  a  fet  of  fmoolh  pins  are 
placed  in  two  rows,  leading  from  the  card  to  the  rollers, 
and  gradually  approaching  each  other  as  we  approach 
the  rollers.  By  thefe  pins  the  broad  fleece  is  hemmed 
311  on  both  Tides,  and  gradually  contracted  to  a  thick  roll ; 
and  in  this  Hate  paffes  between  the  rollers,  and  is  com* 
preffed  into  a  pretty  firm  flat  riband,  about  two  inches 
broad,  which  falls  off  from  the  rollers,  and  piles  up  in 
deep  tinplate  cans  fet  below  to  receive  it. 

It  is  upon  this  ftripe  or  riband  of  cotton  wool  that 
the  operation  of  fpinning  begins.  The  general  effeCt 
of  the  fpinning  procefs  is  to  draw  out  this  maflive  roll, 
and  to  twill  it  as  it  is  drawn  out.  But  this  is  not  to 
be  done  by  the  fingers,  pulling  out  as  many  cotton  fibres 
-at  once  as  are  neceffary  for  compofing  a  thread  of  the 
intended  finenefs,  and  continuing  this  manipulation  regu¬ 
larly  acrofe  the  whole  end  of  the  riband,  and  thus,  as  it 
were,  nibbling  the  whole  of  it  away.  The  fingers  muff 
be  dire&ed,  for  this  purpofe,  by  an  attentive  eye.  But 
in  performing  this  by  machinery,  the  whole  riband  muft 
be  drawn  out  together,  and  twifted  as  it  is  drawn.  This 
requires  great  art,  and  very  delicate  management.  It 
cannot  be  done  at  once  ;  that  is,  the  cotton  roll  cannot 
firff  be  flretched  or  drawn  out  to  the  length  that  is  ul¬ 
timately  produced  from  a  tenth  of  an  inch  of  the  roll, 
and  then  be  twilled.  There  is  not  cohefion  enough  for 
this  purpofe  *,  we  fhould  only  break  off  a  bit  of  the  roll, 
and  could  make  no  farther  ufe  of  it.  The  fibres  of  cot¬ 
ton  are  very  little  implicated  among  each  other  in  the 
roll,  becaufe  the  operation  of  carding  has  laid  them  al- 
moft  parallel  in  the  roll  ;  and  though  compreffed  a  little 
by  its  contraction  from  a  fleece  of  20  inches  to  a  ri* 
band  of  only  two,  and  afterwards  compreffed  between 
the  difeharging  rollers  of  the  carding  machine,  yet  they 
cohere  fo  {lightly,  that  a  few  fibres  may  be  drawn  out 
without  bringing  many  others  along  with  them.  For 
thefe  reafons,  the  whole  thicknefs  and  breadth  of  two  or 
three  inches  of  the  riband  is  flretched  to  a  very  minute 
quantity,  and  then  a  very  flight  degree  of  twill  is  given 
it,  viz.  about  three  turns  in  the  inch  ;  fo  that  it  fliall 
now  compofe  an  extremely  foft  and  fpungy  cylinder, 
which  cannot  be  called  a  thread  or  cord,  becaufe  it  has 
fcarcely  any  firmnefs,  and  is  merely  rounder  and  much 
flenderer  than  before,  being  flretched  to  about  thrice  its 
former  length.  It  is  now  called  flab,  or  roove. 

Although  it  be  ftill  extremely  tender,  and  will  not 
carry  a  weight  of  two  ounces,  it  is  much  more  cohefive 
than  before,  becaufe  the  twift  given  to  it  makes  all  the 
longitudinal  fibres  bind  each  other  together,  and  com- 
prefs  thofe  which  lie  athwart ;  therefore  it  will  require 
more  force  to  pull  a  fibre  from  among  the  reft,  but  ftill 
not  nearly  enough  to  break  it.  In  drawing  out  a  Angle 


fibre,  others  are  drawn  out  along  with  It;  and  if  we  Spinning 
take  hold  of  the  whole  affemblage,  in  two  places,  about v 
an  inch  or  two  inches  afunder,  we  fliall  find  that  we 
may  draw  it  to  near  twice  its  length  without  any  rifle 
of  its  feparating  in  any  intermediate  part,  or  becoming- 
much  fmaller  in  one  part  than  another.  It  feems  to 
yield  equably  over  all. 

Such  is  the  ftate  of  the  flab  or  roove  of  the  firft  for¬ 
mation.  It  is  ufually  called  the  preparation  ;  and  the 
operation  of  fpinning  is  confidered  as  not  yet  begun. 

This  preparation  is  the  moft  tedious,  and  requires  more- 
attendance  and  hand  labour  than  any  fubfequent  part  of 
the  procefs.  For  the  ftripes  or  ribands  from  which  it 
is  made  are  fo  light  and  bulky,  that  a  few  yards  only 
can  be  piled  up  in  the  cans  fet  to  receive  them.  A  per- 
fon  mull  therefore  attend  each  thread  of  flab,  to  join- 
ffefli  ftripes  as  they  are  expended.  It  is  alfo  the  moft 
important  in  the  manufacture  :  for  as  every  inch  of  the 
flab  meets  with  precifely  the  fame  drawing  and  the  fame 
twilling  in  the  fubfequent  parts  of  the  procefs,  therefore* 
every  inequality  and  fault  in  the  flab  (indeed  in  the 
fleece  as  it  quits  the  finifhing  card)  will  continue  through 
the  whole  manufacture.  The  fpinning  of  cotton  yarn 
now  divides  into  two  branches.  The  firft,  performed 
by  w’hat  are  called  jennies ,  perfectly  refembles  the  an¬ 
cient  fpinning  with  the  diftaff  and  fpindle ;  the  other, 
called  fpinning  of  twi/l ,  is  an  imitation  of  the  fpinning 
with  the  fly-wheel.  They  differ  in  the  fame  manner  as 
the  fpinning  with  the  old  wool  or  cotton  wheel  differs 
from  the  fpinning  with  the  flax-wheel.  Mr  Arkwright’s 
chief  invention,  the  fubftitution  of  machinery  for  the  im¬ 
mediate  work  of  the  human  finger,  is  feen  only  in  the 
manufacture  of  twift.  We  fhall  therefore  confine  our 
attention  to  this. 

The  reft  of  the  procefs  Is  little  more  than  a  repeti¬ 
tion  of  that  gone  through  in  making  the  firft  flab  or 
roove.  It  is  formed  on  bobins.  Thefe  are  fet  on  the 
beck  part  of  the  drawing  frame  ;  and  the  end  of  the 
flab  is  brought  forwards  toward  the  attending  work¬ 
man.  As  it  comes  forward,  it  is  flretched  or  drawn  to-  > 
about  four-thirds  of  its  former  length,  or  lengthened  one- 
third  ;  and  is  then  Swifted  about  twice  as  much  as-  be¬ 
fore,  and  in  this  ftate  wound  up  on  another  bobin.  In 
forme  mills  two  rooves,  after  having  been  properly  drawn,, 
are  brought  together  through  one  hole,  and  twifted  into* 
one  ;  but  we  believe  that,  in  the  greater  number  of 
mills,  this  is  deferred  to  the  fecond  drawing.  It  is  on¬ 
ly  after  the  firft  drawing  that  the  produce  of  the  opera¬ 
tion  gets  the  name  of  fab  ;  before  this  it  is  called  />/v~ 
paration ,  or  roove ,  or  by  fome  other  name.  The  flab  is 
is  ftill  a  very  feeble,  foft,  and  delicate  yarn,  and  will  not 
carry  much  more  weight  than  it  did  before  in  the  form 
of  roove.  The  perfection  of  the  ultimate  thread  or  yarn 
depends  on  this  extreme  foftnefs  ;  for  it  is  this  only 
w  hich  makes  it  fufceptible  of  an  equable  ftretching  ;  all* 
the  fibres  yielding  and  feparating  alike. 

The  next  operation  is  the  fecond  drawing ,  which  no> 
way  differs  from  the  firft,  except  in  the  different  pro- 
portionings  of  the  lengthening,  and  the  proportion  be¬ 
tween  the  lengthening  and  the  fubfequent  twift.  On 
thefe  points  we  cannot  give  any  very  diftinCt  infor¬ 
mation.  It  is  different  in  different  mills,  and  with  dif¬ 
ferent  fpecies  of  cotton  wool,  as  may  be  eafily  imagin¬ 
ed.  The  immediate  mechanifm  or  manipulation  muft 
be  fkilfully  accommodated  to  the  nature  of  that  friCtien 
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Sjmtning.  which  the  fibres  of  cotton  exert  on  each  other,  ena- 
bling  one  of  them  to  pull  others  along  with  it.  This 
is  greatly  aided  by  the  contorted  curled  form  of  a  cot¬ 
ton  fibre,  and  a  confiderable  degree  of  elafticity  which 
it  poffeffes.  In  this  refpeft  it  greatly  refembies  woollen 
fibres,  and  differs  exceedingly  from  thofe  of  flax  :  and 
it  is  for  this  reafon  that  it  is  fcarcely  poffible  to  fpin 
flax  in  this  way  :  its  fibres  become  lank,  and  take  any 
fh ape  by  the  flighted  compreffion,  efpecially  when 
damp  in  the  flighted  degree.  But  befides  this,  "the  fur- 
face  of  a  cotton  fibre  has  a  harfhnefs  or  roughnefs,  which 
greatly  augments  their  mutual  fri&ion.  This  is  pro¬ 
bably  the  reafon  why  it  is  fo  unfit  for  tents  and  other 
dredings  for  wounds,  and  is  refufed  by  the  furgeon 
even  in  the  meaned  hofpitals.  But  this  hardmefs  and 
its  eladicity  fit  it  admirably  for  the  manufa£lure  of 
yarn.  Even  the  fhortnefs  of  the  fibre  is  favourable ; 
and  the  manufa6ture  would  hardly  be  poffible  if  the 
fibre  were  thrice  as  long  as  it  generally  is.  If  it  be 
jud  fo  long  that  in  the  finilhed  thread  a  fibre  will  rather 
break  than  come  out  from  among  the  red,  it  is  plain 
that  no  additional  length  can  make  the  yarn  any  ftrong- 
er  with  the  fame  degree  of  compreffion  by  twining.  A 
longer  fibre  will  indeed  give  the  fame  firmnefs  of  adhe¬ 
rence  with  a  fmaller  compreffion.  This  would  be  an 
advantage  in  any  other  yarn  }  but  in  cotton  yarn  the 
compreffion  is  already  as  flight  as  can  be  allowed  $  were 
it  lefs,  it  would  become  woolly  and  rough  by  the  fmalled 
ufage,  and  is  already  too  much  difpofed  to  teazle  out. 
It  can  hardly  be  ufed  as  fewing  thread.  Now  fuppofe 
the  fibres  much  longer  *,  fome  of  them  may  chance  to 
be  dretched  along  the  flab  through  their  whole  length. 
If  the  flab  is  pulled  in  oppofite  dire&ions,  by  pinching 
it  at  each  end  of  fuch  fibres,  it  is  plain  that  it  will  not 
fhetch  till  this  fibre  be  broken  or  drawn  cut  ;  and  that 
while  it  is  in  its  extended  date,  it  is  a&ing  on  the  other 
fibres  in  a  very  unequal  manner,  according  to  their 
pofitions,  and  renders  the  whole  apt  to  feparate  more 
irregularly.  This  is  one  great  obftacje  to  the  fpinning 
of  flax  by  fimilar  machinery  5  and  it  has  hitherto  pre¬ 
vented  (we  believe)  the  working  up  of  any  thing  but 
the  Jhorts  or  tow,  which  is  feparated  from  the  long  fine 
flax  in  the  operation  of  hatcheling. 

A  third,  and  fometimes  even  a  fourth,  drawing  is 
given  to  the  flab  formed  on  the  bobins  of  this  fecond 
operation.  The  llab  produced  is  now  a  flender,  but  dill 
extremely  foft  cord,  fufceptible  of  confiderable  exten  lion, 
without  rifle  of  feparation,  and  without  the  fmalled 
chance  of  breaking  a  fingle  fibre  in  the  attempt.  In 
one  or  more  of  the  preparatory  drawings  now  deferibed, 
two,  and  fometimes  three  flabs,  of  a  former  drawing,  are 
united  before  the  twid  is  given  them.  The  pra&ice  is 
different  in  different  mills.  It  is  plain,  that  unlefs  great 
care  be  taken  to  preferve  the  flab  extremely  foft  and 
compreffible  during  the  whole  procefs,  the  fubfequent 
drawing  becomes  more  precarious,  and  we  run  a  rifk  of 
at  lad  making  a  bad  loofe  thread  indead  of  a  uniform 
and  fimple  yarn.  Such  a  thread  will  have  very  little 
lateral  connection,  and  will  not  bear  much  handling 
without  feparating  into  ftrands.  The  perfe&ion  of  the 
yarn  depends  on  having  the  lad  flab  as  free  of  all  ap¬ 
pearance  of  drands  as  poffible. 

The  lad  operation  is  the  fpinning  this  flab.  This 
hardly  differs  from  the  foregoing  drawings  in  any  thing 
but  the  twid  that  is  given  it  after  the  lad  dretching  in 
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its  length.  This  is  much  greater  than  any  of  the  pre- 
ceding,  being  intended  to  give  the  yarn  hardnefs  and 
firmnefs,  fo  that  it  will  now  break  rather  than  dretch 
any  more. 

I  he  reader,  moderately  acquainted  with  mechanics, 
cannot  but  perceive  that  each  of  the  operations  now 
deferibed,  by  which  the  roove  is  changed  into  the  foft 
flab,  and  each  of  theie  into  one  flenderer  and  fomewhafc 
firmer,  by  alternately  teazling  out  and  twining  the  foft 
cord,  is  a  fubfiitute  for  a  fingle  pull  of  the  finger  and 
thumb  of  the  fpinder,  which  the  accommodates  precife- 
ly  to  the  peculiar  condition  of  the  lock  of  wool  which 
die  touches  at  the  moment.  She  can  follow  this  through 
all  its  irregularities  $  and  perhaps  no  two  fucceeding 
plucks  are  alike.  But  when  we  cannot  give  this  mo¬ 
mentary  attention  to  every  minute  portion,  we  mud  be 
careful  to  introduce  the  roove  in  a  date  of  perfect  uni¬ 
formity  •,  and  then  every  inch  being  treated  in  the  fame 
manner,  the  final  refult  will  be  equable — the  yarn  will 
be  uniform. 

We  are  now  to  deferibe  the  mechanifra  by  which  all 
this  is  effected.  But  we  do  not  mean  to  deferibe  a  cot¬ 
ton  mill  'y  we  only  mean  to  deferibe  what  comes  into 
immediate  contaft  with  the  thread  *,  and  in  fo  doing, 
to  confine  ourfelves  to  what  is  neceffary  for  making  the 
reader  perceive  its  ability  to  perform  the  required  talk. 
We  fee  many  cafes  where  individuals  can  apply  this 
knowledge  to  u'feful  purpofes.  More  than  this  would, 
we  think,  be  improper,  in  a  national  point  of  view. 

s  Let  ABC  reprefent  the  fe&ion  of  a  roller,  whofe 
pivot  D  does  not  turn  in  a  pivot  hole,  but  in  the 
bottom  of  a  long  narrow  notch  DE,  cut  in  an  iron 
dandard.  a  be  is  the  fe&ion  of  another  iron  roller, 
whofe  pivot  d  is  in  the  fame  notches  at  each  end,  while 
the  roller  itfelf  lies  or  reds  on  the  roller  ABC  below 
it.  The  furfaces  of  thefe  rollers  are  fluted  lengthwife 
like  a  column  j  only  the  flutings  are  very  fniall  and 
fliarp,  like  deep  drokes  of  engraving  very  clofe  toge¬ 
ther.  It  is  plain,  that  if  the  roller  ABC  be  made  to 
turn  dowly  round  its  axis  by  machinery,  in  the  direc¬ 
tion  ABC  (as  expreffed  by  the  dart),  the  roughnefs  of 
the  flutings  will  take  hold  of  the  fimilar  roughnefs  of 
the  upper  roller  a  be,  and  carry  it  round  alfo  in  the 
dire&ion  of  the  dart,  while  its  pivots  are  engaged  in 
the  notches  DE,  which  they  cannot  quit.  If  there¬ 
fore  we  introduce  the  end  F  of  the  cotton  flring  or  ri¬ 
band,  formed  by  the  carding  machine,  it  will  be  pulled 
in  by  this  motion,  and  will  be  delivered  out  on  the  other 
fide  at  H,  confiderably  compreffed  by  the  weight  of  the 
upper  roller,  which  is  of  iron,  and  is  alfo  preffed  down 
by  a  lever  which  reds  on  its  pivots,  or  other  proper 
places,  and  is  loaded  with  a  weight.  There  is  nothing 
to  hinder  this  motion  of  the  riband  thus  compreffed 
between  the  rollers,  and  it  will  therefore  be  drawn 
through  from  the  cans.  The  compreffed  part  at  H 
would  hang  down,  and  be  piled  up  on  the  floor  as  it  is 
drawn  through  $  but  it  is  not  permitted  to  hang  down 
in  this  manner,  but  is  brought  to  another  pair  of  fliarp 
fluted  iron  rollers  K  and  L.  Suppofing  this  pair  of  rollers 
to  be  of  the  fame  diameter,  and  to  turn  round  in  the 
fame  time,  and  in  the  fame  dire&ion,  with  the  rollers 
ABC,  a  be;  it  is  plain  that  K  and  L  drag  in  the  com¬ 
preffed  riband  at  I,  and  would  deliver  it  on  the  other 
fide  at  M,  ffill  more  compreffed.  But  the  roller  K  is 
made  (by  the  wheelwoik)  to  turn  round  more  fwiftly 
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than  ABC.  The  difference  of  velocity  at  the  furface  frame, 
of  the  rollers  is,  however,  very  fmall,  feldom  exceeding 
one  part  in  I  2  or  15.  But  the  confequence  of  this  dif¬ 
ference  is,  that  the  fkein  of  cotton  HI  will  be  lengthen¬ 
ed  in  the  fame  proportion  ;  for  the  upper  rollers  pref¬ 
ixing  on  the  under  ones  with  a  confiderable  force,  their 
fliarp  flutings  take  good  hold  of  the  cotton  between 
them  ;  and  iince  K  and  L  take  up  the  cotton  fader 
than  ABC  and  a  be  deliver  it  out,  it  mud  either  be  for¬ 
cibly  pulled  through  between  the  firft  rollers,  or  it  muff 
be  ft  retched  a  little  by  the  fibres  dipping  among  each 
other,  or  it  muff  break.  When  the  extenfion  is  fo  very 
moderate  as  we  have  jud  now  faid,  the  only  effect  of  it 
is  merely  to  begin  to  draw  the  fibres  (which  at  prefent 
are  lying  in  every  podible  direction)  into  a  more  favour¬ 
able  polition  for  the  fubfequent  extenfions. 

The  fibres  being  thus  drawn  together  into  a  more 
favourable  pofition,  the  cotton  is  introduced  between  a 
third  pair  of  rollers  O,  P,  conftru£ted  in  the  fame  way , 
but  fo  moved  by  the  wheel  work  that  the  furface  of  O 
moves  nearly  or  fully  twice  as  faff  as  the  furface  of  K. 

The  roller  P  being  alfo  well  loaded,  they  take  a  firm 
hold  of  the  cotton,  and  the  part  between  K  and  O  is 
nearly  or  fully  doubled  in  its  length,  and  now  requires 
a  little  twining  to  make  it  round ifti,  and  to  confolidate 
it  a  little. 

It  is  therefore  led  doping  downwards  into  a  hole  or 
eye  in  the  upper  pivot  of  the  fird  fly,  called  a  jack.  This 
turns  round  an  upright  axis  or  fpindle  5  the  lower  end 
of  which  has  a  pulley  on  it  to  give  it  motion  by  means 
of  a  band  or  belt,  which  paffes  round  a  drum  that  is 
turned  by  the  machinery.  This  jack  is  of  a  very  inge¬ 
nious  and  complicated  conftru&ion.  It  is  a  fubditute 
-for  the  fly  of  the  common  fpinning  wheel.  If  made 
■precifely  in  the  form  of  that  fly,  the  thread,  being  fo 
very  bulky  and  fpongy,  and  unable  to  bear  clofe  pack¬ 
ing*  on  the  bobin,  would  fwag  out  by  the  whirling  of 
the  flv,  and  would  never  coil  up.  The  bobin  therefore 
is  made  to  lie  horizontally  5  and  this  occafions  the  com¬ 
plication,  by  the  difficulty  of  giving  it  a  motion  round 
a  horizontal  axis,  in  order  to  coil  up  the  twifted  .roove. 

Mr  Arkwright  has  accompliffied  this  in  a  very  ingeni¬ 
ous  manner  *,  the  effential  circumflances  of  which  we  fliall 
here  briefly  deferibe.  A  is  a  roller  of  hard  wood,  ha¬ 
ving  its  lurface  cut  into  (harp  flutes  longitudinally.  On 
the  axis,  which  proje&s  through  the  fide  of  the  gene¬ 
ral  frame,  there  is  a  pulley  P,  connected  by  a  band  with 
another  pulley  £),  turning  with  the  horizontal  axis 
OR.  This  axis '"is  made  to  turn  by  a  contrivance 
which  is  different  in  every  different  cotton  mill.  The 
fimpled  of  all  is  to  place  above  the  pulley  C  (which  is 
turned  by  the  great  band  of  the  machinery,  and  thus 
gives  motion  to  the  jack),  a  thiii  circular  dife  H,  loofe 
upon  the  axis,  fo  as  to  turn  round  on  it  without  ob- 
•ftruclion.  If  this  dife  exceed  the  pulley  in  breadth 
about  T-th  of  an  inch,  the  broad  belt  which  turns  the 
pulley  will  alfo  turn  it }  but  as  its  diameter  is  greater 
than  that  of  the  pulley,  it  will  turn  fomewhat  flower, 
and  will  therefore  have  a  relative  motion  with  refpe£l 
to  the  axis  QR.  This  can  be  employed,  in  order  to 
give  that  axis  a  very  flow  motion,  fuch  as  one  turn  of 
it  for  2D  or  30  of  the  jack.  This  we  leave  to  the  in¬ 
genuity  of  the  reader.  The  bobin  B,  on  which  the 
roove  is  to  be  coiled  up,  lies  on  this  roller,  its  pivots 
palling  through  upright  flits- in  the  fides  of  the  general 
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It  Iks  on  A,  and  is  moved  round  by  it,  in  the  Spinning.^ 
fame  manner  as  the  uppermoft  of  a  pair  of  drawing  rol-  '  V~~J 
lers  lies  on  the  under  one,  and  receives  motion  from  it. 

It  is  evident  that  the  fluted  furface  of  A,  by  turning 
flowly  round,  and  carrying  the  weight  of  the  bobin, 
comprefies  a  little  the  cotton  that  is  between  them  \ 
and  its  flutings,  being  fliarp,  take  a  flight  hold  of  it, 
and  caufe  it  to  turn  round  alfo,  and  thus  coil  up  tjie 
roove,  pulling  it  in  through  the  hole  E  in  the  upper 
pivot  (which  refembles  the  fore  pivot  or  eye  of  a  {’pin¬ 
ning  wheel  fly)  in  fo  gentle  a  manner  as  to  yield  when¬ 
ever  the  motion  of  the  bobin  is  too  great  for  the  fpeed 
with  which  the  cotton  Ikein  is  difeharged  by  the  rollers 
O  and  P. — N.  B.  The  axis  OR  below,  alfo  gives  mo¬ 
tion  to  a  guide  within  the  jack,  which  leads  the  roove 
gradually  from  one  end  of  the  bobin  to  the  ether,  and 
back  again,  fo  as  to  coil  it  with  regularity  till  the  bo-  * 

bin  is  full.  The  whole  of  this  internal  mechanifm  of 
the  jack  is  commonly  (hut  up  in  a  tin  cylinder.  This 
is  particularly  neceffary  when  the  whirling  motion  muff 
be  rapid,  as  in  the  fecond  and  third  drawings.  If  open, 
the  jacks  would  meet  with  much  refiffance  from  the  air, 
which  w7ould  load  the  mill  with  a  great  deal  of  ufelefs 
work. 

The  reader  is  defired  now  to  return  to  the  beginning 
of  the  procefs,  and  to  confider  it  attentively  in  its  differ¬ 
ent  ftages.  We  apprehend  that  the  defeription  is  fuffi- 
ciently  perfpicuous  to  make  him  perceive  the  efficacy  of 
the  mechanifm  to  execute  all  that  is  wanted,  and  prepare 
a  flab  that  is  uniform,  foft,  and  ftiil  very  extenfible \  in 
fliort,  fit  for  undergoing  the  luff  treatment,  by  which  it 
is  made  a  fine  and  firm  yarn. 

As  this  part  of  the  procefs  differs  from  each  of  the 
former,  merely  by  the  degree  of  twift  that  is  given  to 
the  yarn,  and  as  this  is  given  by  means  of  a  fly,  not  ma¬ 
terially  different  from  that  of  the  fpinning  wheel  for  flax, 
we  do  not  think  it  at  all  neceffary  to  fay  any  thing  mori; 
about  it. 

The  intelligent  reader  is  furely  fenfible  that  the  yarn 
produced  in  this  w7ay  muff  be  exceedingly  uniform.  J  he 
uniformity  really  produced  even  exceeds  all  expe&ation  j 
for  even  although  there  be  fome  fmall  inequalities  in  the 
carded  fleece,  yet  if  tbefe  are  not  matted  clots,  which 
the  card  could  not  equalife,  and  only  confift  of  a  little 
more  thicknefs  of  cotton  in  fome  places  than  in  others, 
when  luch  a  piece  of  the  ffripe  comes  to  the  firft  roller, 
it  will  be  rather  more  ffrelched  by  the  fecond,  and  again 
by  the  bobin,  after  the  firff  very  flight  twining..  That 
this  may  be  done  with  greater  certainty,  the  weights  of 
the  firft  rooving  rollers  are  made  very  fmall,  fo  that  the 
middle  part  of  the  fkein  can  be  drawn  through,  while 
the  cuter  parts  remain  faff  held. 

It  is  faid  that  a  pound  of  the  fineft  Bourbon  cotton 
has  been  fpun  into  a  yarn  extending  a  few  yards  beyond 
1 19  miles  ! 

Thefe  contrivances  have  in  fome  parts  of  Scotland  Tranfat- 
been  applied  to  the  (pinning  of  flax  . 

SPINNING  Wheel .  A  very  confiderable  improvement  the  jfnf0Um 
has  been  made  by  Mr  Antis  of  Fulneck  near  Leeds  of  rage  merit 
the  common  fpinning  wheel.  It  is  well  known,  that  of  Arts. 
hitherto  much  time  has  been  loft  by  flopping  the  wheel 
in  order  to  ffiift  the  thread  from  one  flaple  on  the  flyer 
to  another  *,  but  in  Mr  Antis’s  wheel  the  bobbin  is  made 
to  move  backwards  and  forwards,  fo  as  to  prevent  the 
neceffity  of  this  perpetual  interruption,  as  well  as  to  ob- 
4  F  viate 
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Spftvlng  viate  the  danger  of  breaking  the  thread  and  lofing  the 
end.  This  is  effected  by  the  axis  of  the  great  wheel 
> 1  ^  n'^Z  *  .  being  extended  through  the  pillar  next  the  {pinner,  and 
Plate  formed  into  a  pinion  of  one  leaf  A,  which  takes  into  a 
GCCCXCIX  wheel  B,  feven  inches  diameter,  having  on  its  periphery 
97  teeth  3  fo  that  97  revolutions  of  the  great  wheel  caufe 
one  of  the  Idler  wheel.  On  this  Idler  wheel  is  fixed  a 
ring  of  wire  c  c  c;  which,  being  fupported  on  iix  legc, 
Hands  obliquely  to  the  wheel  itlelf,  touching  it  at  one 
part,  and  projecting  nearly  three  quarters  of  an  inch  at 
the  oppolite  one  :  near  the  tide  of  this  wheel  is  an  upright 
lever  C,  about  15  inches  long,  moving  on  a  centre, 
three  inches  from  its  lower  extremity,  and  conne&ed  at 
the  top  to  a  Hiding  bar  D  3  from  which  rifes  an  upright 
piece  of  brafs  E,  which  working  in  the  notch  of  a  pul¬ 
ley  drives  the  bobin  F  backward  and  forward,  according 
as  the  oblique  wire  forces  a  pin  G  in  or  out,  as  the  wheel 
moves  round.  To  regulate  and  affiH  the  alternate  mo¬ 
tion,  a  weight  H  hangs  by  a  line  to  the  Hiding  bar,  and 
palling  over  a  pulley  I  rifes  and  falls  as  the  bobin  ad¬ 
vances  or  recedes,  and  tends  conHantly  to  keep  the  pin 
in  contaCt  -with  the  wire.  It  is  evident,  from  this  defcrip- 
tion,  that  one  Haple  only  is  wanted  to  the  Hyer  3  which, 
being  placed  near  the  extremity  K,  the  thread  palling 
through  it  is  by  the  motion  of  the  bobin  laid  regularly 
thereon.  For  this  invention  the  Society  inHituted  at 
London  for  the  Encouragement  of  Arts,  Sec.  gave  the 
author  a  premium  of  twenty  guineas. 

SPINOSUS  CAULIS,  in  Botany,  a  Hem  covered  with 
^ftrong  woody  prickles,  whofe  roots  are  not  fuperficial, 
but  proceeding  from  the  body  of  the  Hem.  When  ap¬ 
plied  to  a  leaf,  fpinofum  folium,  it  indicates  the  margin 
running  out  into  rigid  points  or  prickles,  quod  margine 
exit  in  acumina  duriora ,  rigida,  pungentia . 

SPINOUS,  in  botany.  See  Spinosus. 

SPINOUS  Fljhes,  fuch  as  have  fome  of  the  rays  of  the 
back  fins  running  out  into  thorns  or  prickles,  as  the 
perch,  &c. 

SPINOZA,  Benedict,  was  born  at  Amfierdam  the 
24th  November  1632.  His  father  was  a  Jew  of  Por¬ 
tugal,  by  profeffion  a  merchant.  After  being  taught 
Latin  by  a  phyfician,  he  applied  himfelf  for  many  years 
to  the  Hudy  of  theology,  and  afterwards  devoted  him¬ 
felf  entirely  to  philofophy.  He  began  very  early  to  be 
diffatisfied  with  the  Jewiili  religion  3  and  as  his  temper 
was  open,  he  did  not  conceal  his  doubts  from  the  fyna- 
gogue.  The  Jews,  it  is  faid,  offered  to  tolerate  his  in¬ 
fidelity,  and  even  promifed  him  a  penfion  Gf  a  thoufand 
dollars  per  annum,  if  he  would  remain  in  their  fociety, 
and  continue  outwardly  to  praCtife  their  ceremonies. 
But  if  this  offer  was  really  made,  he  rejeCted  it,  per¬ 
haps  from  his  averfion  to  hvpocrlfy,  or  rather  becaufe 
he  could  not  endure  the  reftraint  ivhich  it  would  have 
impofed.  He  alfo  refufed  being  conHituted  heir  to  an 
independent  fortune,  to  the  prejudice  of  the  natural 
claimants  3  and  he  learned  the  art  of  polifiiing  glafs  for 
fpeClacles,  that  he  might  fubfiii  independently  of  every 
one. 

He  would  probably  have  continued  in  the  fynngogue 
for  fome  time  longer,  had  it  not  been  for  an  accident. 
As  he  was  returning  home  one  evening  from  the  the¬ 
atre  he  was  Habbed  by  a  Jew  :  the  wound  was  flight ; 
but  the  attempt  naturally  led  Spinoza  to  conclude  that 
the  Jr  ws  had  formed  the  defign  of  aHafiinating  him. 
After  leaving  the  fynagogue,  he  became  a  Chrifiian, 


and  frequented  the  churches  of  the  Lutherans  and  Cal-  Spinoza, 
vinifts.  He  now  devoted  himfelf  more  than  ever  to  his  ^ 

favourite  philofophical  fpeculations  3  and  finding  him¬ 
felf  frequently  interrupted  by  the  vifits  of  his  friends,' 
he  left  Amfierdam,  and  fettled  at  the  Hagpe,  where  he 
often  continued  for  three  months  together  without  ever 
flirting  from  his  lodging.  During  his  refidence  in  that 
city,  his  hotlefs,  who  was  a  Lutheran,  aiked  him  one 
day  if  Hie  could  be  faved  while  (lie  continued  in  her  re¬ 
ligion  ?  “  Yes  (replied  Spinoza),  provided  you  join  to 
your  religion  a  peaceable  and  virtuous  life.’’  From  this 
anfwer  it  has  been  concluded  that  he  was  a  Chrifiian 
in  appearance  only,  while  in  reality  he  regarded  all  re¬ 
ligions  as  indifferent.  But  this  conclulion  would  be 
too  fevere,  even  if  the  woman  had  been  a  Mahometan. 

His  Tra&atus  Thco/ogico  politicus ,  which  was  publiihed 
about  that  time,  is  a  better  proof  of  his  infincerity  than 
a  thoufand  fuch  conclufions  3  for  this'book  contains  all 
thofe  do&rines  in  embryo  which  were  afterwards  unfold¬ 
ed  in  his  Opera  Pojlhuma,  and  which  are  generally  con- 
fidered  as  a  fyfiem  of  atheifm. 

His  fame,  wdiich  had  now  fpread  far  and  wide,  oblir 
ged  him  fometimes  to  interrupt  his  philofophical  reve¬ 
ries.  Learned  men  vifited  him  from  all  quarters.  While 
the  prince  of  Conde  commanded  the  French  army  in 
Utrecht,  he  intreated  Spinoza  to  vifit  him  3  and  though 
he  was  abfent  when  the  phiiofopher  arrived,  he  return¬ 
ed  immediately,  and  fpent  a  confiderable  time  with  hira 
in  converfation.  The  elector  Palatine  offered  to  make 
Spinoza  profeffor  of  philofophy  at  Heidelberg  3  which, 
however,  he  declined. 

He  died  of  a  confumpiion  at  the  Hague  on  the  2 ill 
February  1677,  at  the  age  of  45.  His  life  was  a  per¬ 
petual  contradiction  to  his  opinions.  He  was  tempe¬ 
rate,  liberal,  and  remarkably  difinterefied  3  he  was  fo- 
ciable,  affable,  and  friendly.  His  converfation  was 
agreeable  and  infiru Clive,  and  never  deviated  from  the 
ffrivleft  propriety. 

The  only  edition  of  the  works  of  Spiricza  that  we 
have  feen  is  in  two  volumes  fmall  4U)  3  the  former  of 
which  was  printed  at  Hamburg  in  the  year  1670,  and 
the  latter  we  know  not  where,  in  1677,  a  few  months 
after  his  death.  In  the  Tra&atus  Thcologico-pohticus , 
already  mentioned,  he  treats  of  prophecy  and  prophets  ; 
and  of  the  call  of  the  Hebrews,  whom  he  affirms  to  have 
been  difiinguifiied  from  other  nations  only  by  the  ad¬ 
mirable  form  of  their  government,  and  the  fitnefs  of 
their  laws  for  long  prefeiving  their  political  Hate.  He 
is  likewife  of  opinion,  or  at  leaH  pretends  to  be  fo,  that 
God  may,  in  what  wre  call  a  fupernatural  way,  have  gi¬ 
ven  political  inHitutes  to  other  nations  as  well  as  to  the 
Hebrews,  who  were,  be  fays,  at  no  time  a  peculiar  peo¬ 
ple  to  the  Supreme  Lord  of  heaven  and  earth  3  for 
according  to  him,  all  hiflory,  facred  and  profane,  telli- 
fies  that  every  nation  was  bleffed  wfith  the  light  of  pro¬ 
phecy.  That  light  indeed,  if  his  notions  of  it  be  juff, 
was  of  very  little  value.  He  labours  to  prove,  that  the 
prophets  were  diHinguiffied  from  other  men  only  by  their 
piety  and  virtue  3  that  their  revelations  depended  wholly 
on  their  imaginations  and  the  difpofitions  of  their  minds  \ 
that  they  were  often  grofsly  ignorant  and  highly  preju¬ 
diced  *,  that  the  fpeculative  opinions  of  one  prophet  are 
feldom  in  unifon  with  thofe  Gf  another  3  and  that  their 
writings  are  valuable  to  us  only  for  the  excellent  rules 
which  he  acknowledges  they  contain  refpeCting  the  prac¬ 
tice 
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He  then  proceeds  to  treat  of  bins  of  the  Pharifaical  fe&,  who  wiflied  to  exclude  from  Spinoza. 


*  Trafta- 
tus ,  cap.  x 

p.  130. 


tlce  of  piety  and  virtue. 

*  the  divine  law  and  of  miracles  \  and  endeavours  to  prove 
that  no  miracle,  in  the  proper  fenfe  of  the  word,  can 
have  been  at  any  time  performed  \  becaufe  every  thing 
happens  by  a  neccffity  of  nature,  the  refult  of  the  di¬ 
vine  decrees,  which  are  from  all  eternity  neceffary 
themfelves.  He  acknowledges,  that  in  the  Scriptures, 
which  he  profeffes  to  admit  as  true  hidorv,  miracles  are 
often  mentioned  }  but  be  fays  that  they  were  only  fin- 
gular  events  which  the  facred  hiftorians  imagined  to  be 
miraculous :  and  he  then  gives  fome  very  extraordinary 
rules  for  interpreting  the  books  of  the  Old  and  New 
Tedaments  where  they  treat  of  miracles,  or  appear  to 
foretel  future  events.  See  our  articles  Miracle  and 
Prophecy. 

Having  thus  di veiled  the  Scriptures  of  every  thing 
chara&eriftic  of  a  revelation  from  heaven,  he  next  calls 
in  quedion  their  authenticity.  He  affirms,  in  contra- 
di<5lion  to  the  cleared  internal  evidence,  that  the  Penta¬ 
teuch  and  all  the  other  hidorical  books  mud  have  been 
written  by  c>e  man  ;  and  that  man,  he  thinks,  could 
not  have  flourithed  at  a  period  earlier  than  that  of  Ezra. 
The  grounds  of  this  opinion  are  unworthy  of  the  ta¬ 
lents  of  Spinoza  ;  for  that  he  had  talents  is  incontro¬ 
vertible.  His  principal  objection  to  the  authenticity  of 
the  Pentateuch  is,  that  Mofcs  is  made  to  fpeak  of  him- 
felf  in  the  third  perfon,  and  to  talk  of  the  Canaanites 
being  then  in  the  land  \  and  becaufe  he  finds  in  his 
writings,  as  well  as  in  the  books  of  Jofhua,  Judges, 
Ruth,  Samuel,  &c.  places  defigned  by  names  which  he 
fuppofes  they  had  not  in  the  early  ages  of  which  thefe 
books  contain  the  hiftory,  he  concludes  that  thefe  wri¬ 
tings  mud  be  one  compilation  from  ancient  records 
made  at  a  very  late  period  5  more  efpecially  as  the  au¬ 
thor  often  fpeaks  of  things  of  great  antiquity  remaining 
to  this  day.  The  books  of  Edher,  Ezra,  Nehemiah, 
and  Chronicles,  mud  have  been  compiled,  he  thinks, 
under  the  Maccabees  \  and  he  feems  to  confider  as  of 
equal  value  with  them  the  dory  of  Tobit,  and  the  other 
two  apocryphal  treatifes  intitled  the  Wifdom  of  Solomon 
and  Ecclefiadicus. 

Thefe  fenfelefs  cavils,  worthy  only  of  one  of  thofe 
modern  freethinkers  whofe  learning,  in  the  opinion  of 
Bifliop  Warburton,  is  not  fufficient  to  carry  them  even 
to  the  confines  of  rational  doubt,  we  have  fufficiently 
obviated  in  another  place  (fee  Scripture,  N°  8 — 31.) 
Spinoza  urges  them  againd  the  other  books  of  the  Old 
Tefiament.  The  prophecies  of  Ifaiah,  Jeremiah,  Eze¬ 
kiel,  Daniel,  Hofea,  and  Jonah,  are,  as  we  have  them, 
only  fragments,  he  fays,  of  the  writings  of  thofe  men 
compiled  by  the  Pbarifees  under  the  fecond  temple  from 
ancient  and  voluminous  records. 

In  the  midd  of  this  dogmatical  fcepticifm,  if  we  may 
ufe  fuch  a  phrafe,  he  bears  fuch  a  tedimony  to  the  lad 
chapters  of  the  book  of  Daniel,  as  we  ffiould  not  have 
looked  for  in  the  writings  either  of  a  .Tew  or  of  a  Deid. 
After  detailing  the  various  hypothefes  which  in  his  time 
were  held  refpe&ing  the  author  and  the  intention  of  the 
book  of  Job ;  in  which,  he  fays,  Momus  is  called  Sa¬ 
tan,  he  proceeds  in  thefe  words:  “  Tranfeo  ad  Da- 
niclis  librum  -y  hie  fine  dubio  ex  cap.  8.  ipfius  Danielis 
feripta  continet.  Uudenam  autem  priora  feptem  capi¬ 
ta  deferipta  fuerint,  nefcio  *  thus  admitting  the  fa¬ 
mous  prophecy  of  the  feventy  weeks.  The  canon  of 
the  Old  Tedament,  he  fays,  was  finally  fettled  by  rab- 


it  the  books  of  Proverbs ,  Ecclefiajies ,  and  Ezekiel,  as 
they  had  a&ually  excluded  others  of  equal  value  }  but 
the  three  books  in  quedion  were  inferted  by  the  influ¬ 
ence  of  two  of  the  rabbis  of  greater  wifdom  and  inte¬ 
grity  than  the  red. 

That  fo  paradoxical  a  writer,  who  had  been  original¬ 
ly  a  Jew,  and  was  now  almod  a  Deid,  fhould  have 
treated  the  New7  Tedament  with  as  little  ceremony  as 
the  Old,  will  not  furprife  the  intelligent  reader.  He 
begins  his  remarks,  however,  w7ith  affirming,  that  no 
man  can  perufe  the  Chridian  Scriptures,  and  not  ac¬ 
knowledge  the  apodles  to  have  been  prophets  ^  but  he 
thinks  that  their  mode  of  prophefying  w7as  altogether 
different  from  that  which  prevailed  under  the  Mofaic 
difpenfation  \  and  that  the  gift,  whatever  it  wras,  for- 
fook  them  the  indant  that  they  left  off  preachings  as 
their  writings -have  to  him  every  appearance  of  human 
compofitions.  This  didin&ion  between  Chridian  and 
Jewidi  prophecy  is  the  more  wonderful,  that  he  founds 
it  principally  on  the  diffimilarity  of  Jiyle  vifihle  in  the 
writings  of  the  Old  and  New  Tedaments )  though,  in 
his  fecond  chapter,  which  treats  of  the  works  of  the 
Jeiviih  prophets,  he  fays  exprefsly,  “  Stylus  deinde 
propheliye  pro  eloquentia  cujufque  prophetse  variabat, 
prophetiae  enim  Ezekielis  et  Amoiis  non  funt,  ut  illte 
Efaiee,  Nachnmi,  elegant!,  fed  rudiore  dylo  feriptm.” 
That  the  Hebrew  fcholar  may  be  convinced  of  the 
truth  of  this  remark,  he  recommends  to  him  to  dudy 
diligently  the  writings  of  thefe  prophets,  and  to  confi¬ 
der  the  occafions  on  which  their  prophecies  w7ere  utter¬ 
ed :  “  Quae  fi  omnia  redle  perpendentur  (fays  he)  fa¬ 
cile  odendant,  Deum  ^nullum  habere  dylum  peculiarem 
dicendi,  fed  tantum  pro  eruditione,  et  capacitate  pro- 
phetce  eatenus  effe  elegantem,  compendiofum,  feverum, 
rudem,  prolixum,  et  obfeurum.”  Another  obje&ion 
brought  by  Spinoza  againd  the  prophecies  of  the  New 
Tedament  arifes  from  the  authors  of  them  having  been 
at  all  times  maders  of  themfelves.  This,  fays  he,  w7as 
peculiarly  the  cafe  of  St  Paul,  who  often  confirms  his 
do&rine  by  reafoning ,  which  the  JewTifh  prophets  never 
condefcended  to  do,  as  it  wrould  have  fubmitted  their 
dogmas  to  the  examination  of  private  judgment.  Yet, 
with  lingular  inconfidency,  he  affirms,  that  the  Jewfilh 
prophets  could  not  know7  that  the  impreffions  made  on 
their  imaginations  proceeded  from  God,  but  by  a  fign 
given  them,  which  by  their  own  reafon  or  judgment  they 
knew  would  never  be  vouchfafed  to  an  impious  or  a 
wicked  man. 

After  thefe  very  free  remarks  on  the  Scriptures  of 
the  Old  and  New  Tedaments,  he  naturally  enough  ex- 
preffes  a  fufpicion,  that  by  thofe  who  confider  the  Bible 
as  the  epidle  of  God  fent  from  heaven  to  men,  he  will 
be  thought  to  have  finned  againd  the  Holy  Ghod  by 
vilifying  his  didhtes.  This  leads  him  to  inquire  in  what 
fenfe  the  Scriptures  are  the  word  of  God  \  and  he 
gravely  determines  them  to  be  fo  only  as  they  a&ualhj 
contribute  to  make  men  more  virtuous  and  holy.  It  is 
not  enough  that  they  are  calculated  to  improve  virtue 
and  hoiinefs  :  for  Ihould  the  words  of  the  languages  in 
which  they  are  written  acquire  in  procefs  of  time  a  fig- 
nification  different  from  what  they  had  originally  \  fliould 
mankind  lofe  all  knowledge  of  thefe  languages  j  or  even 
ffiould  they  agree  to  negledl:  the  books,  whether  from 
ignorance  or  from  wiifulnefs — thofe  books  would  ceafe 
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Spinoza,  to  be  the  word  of  God,  and  become  nothing  better  than 
wafte  paper  and  ink  *,  juft  as  the  two  tables,  which  Mo- 
fes  broke  on  obferving  the  idolatry  of  his  countrymen, 
were  not  the  covenant  between  Jehovah  and  the  Ifrae- 
lites,  but  merely  two  pieces  of  ftone  !  The  Scriptures, 
however,  are  the  word  of  God,  becaufe  they  teach  the 
true  religion  of  which  God  is  the  author ;  and  they 
have  taught  it  in  fuch  a  manner,  he  fays,  that  it  can 
never  be  loft  or  corrupted  -whatever  become  of  the  books 
of  the  Old  and  New  Teftaments,  or  of  the  languages  in 
which  they  are  written.  The  whole  of  religion,  as 
the  Scriptures  themfelves  teftify,  confifts  in  the  love  of 
God  above  all  things,  and  of  our  neighbours  as  our- 
felves  :  whence  it  follows,  that  we  muft  believe  that  God 
exifts,  and  watcheth  over  all  things  by  his  providence 
that  he  is  omnipotent,  and  has  decreed  the  pious  to  be 
ultimately  happy,  and  the  impious  miferable  *,  and  that 
cur  final  falvation  depends  folely  on  His  grace  or  favour. 
Thefe  truths,  with  their  neceflary  confequences,  are  the 
word  of  God  :  they  are  clearly  taught  in  the  Scriptures, 
and  can  never  be  corrupted  ;  but  every  thing  elfe  in 
thefe  volumes  is  vain,  he  fays,  and  of  no  greater  impor¬ 
tance  to  us  than  .faffs  related  in  any  other  ancient  and 
authentic  hiftory. 

Such  are  the  opinions  which  were  .entertained  of  re¬ 
velation  by  a  man,  whom  a  critic,  writing  in  a  Chriftian 
country,  and  profefiing  to  be  a  zealous  Chriftian  him- 
felf,  has  lately  pronounced  to  have  been  a  cJiofen  vejfe /. 
For  what  purpofe  he  was  chofen  it  is  not’  eafy  to  con¬ 
ceive.  His  religion,  as  it  appears  in  the  TraBatus ,  is 
the  worft  kind  of  Deifm  •,  and  his  politics  are  fuch  as 
our  monthly  critics  are  not  wont  to  teach,  and  fuch  as 
we  truft  (hall  never  be  ferioufly  taught  by  any  Baitifh 
fubjeff.  By  the  law  of  nature,  he  fays,  every  man  be¬ 
fore  the  formation  of  civil  government  has  an  unquef- 
tionable  right  to  whatever  appears  eligible  either  to  his 
reafon  or  to  his  appetites ;  and  may  get  pofleftion  of  it 
by  intreaty ,  by  violence ,  by  fraud ,  or  by  any  other  means 
attended  with  lefs  trouble  to  himfelf  (five  vi.five  dolo, 
Jive  precibus ,  five  quocunque  demit  mmodo  facilius potent  f 
and  may  treat  as  an  enemy  every  perfon  who  ftiall  at¬ 
tempt  to  obftruff  his  purpofe.  But  when  men  agree 
to  devolve  this  right  upon  others,  and  to  conftitute  a 
political  ft  ate,  which  both  reafon  and  appetite  muft  per- 
fuade  them  to  do,  then  are  they  in  duty  bound  to  obey 
every  mandate  of  the  government,  however  abfurd  it 
may  be  ( omnia  mandates  tametfi  abfurd iffima ),  as  long  as 
that  government  can  enforce  its  edifls,  and  no  longer  5 
for,  according  to  him,  right  and  power  are  fo  infepa- 
rably  united,  that  when  a  government  lofes  its  power,  it 
has  no  longer  the  fmalleft  claim  to  obedience.  This 
doffrine,  he  fays,  is  moft  ohvioufhj  juft  when  taught  of 
democratical  governments  ;  but  it  is  in  faff  equally  true 
of  monarchies  and  ariftocracies  :  “  Nam  quifquis  fum- 
nam  habet  poteftatem,  five  unus  fit,  five  p&uci,  five  de- 
nique  omnes,  certum  eft  ei  fummum  jus  quicquid  velit 
imperandi ,  competere  :  et  praeterea  quifquis  poteftatem  fe 
defendendi,  five  fponte,  five  vi  coaBus,  in  alfum  tranf- 
tuiit,  eum  fuo  jure  naturali  plane  ceflifie,  et  confequen- 
ter  eidem  ad  omnia  abfolute  parere  decrevifte  quod  om¬ 
nia  praeftare  tenetur,  quamdiu  rex,  five  nobiles,  five  po- 
*  TraEla -  pulus  fummam,  quam  acceperunt,  poteftatem,  quae  juris 
tus,  cap.  transferendi  fundamentum  fuit,  confervant  5  nec  his  plu- 
xvi.  p.  181.  ra  addere  0pUS  eft  *.”  We  heartily  agree  with  him, 


that  to  this  precious  conclufion  it  is  needlefs  to  add  a  Spinoza, 
fingle  word.  -v_ 

Taking  our  leave  therefore  of  his  TraBatus  Theolo - 
gico-politicus ,  -we  (hall  now  give  our  readers  a  ftiort  ac¬ 
count  of  his  Opera  Pofihuma .  Thefe  confift  of,  I.  E- 
THICA,  more  geometrico  demonfirata ;  2.  POLITICAL 
3.  De  Emend  atione  Intellectus  \  4.  Epistol^e, 
et  ad  eas  Responsiones  ;  5.  Compendium  Gramma- 

TICES  LlNGUiE  HEBRiEiE. 

The  Ethica  are  divided  into  five  parts,  which  treat 
in  order,  de  Deo  ;  de  natura  et  origine  MENTIS  *,  de  ori - 
gine  et  tiatura  affectuum  }  de  servitute  humanayfeu 

de  AFFECTUUM  VIRIBUS  j  de  POTENTIA  INTELLECTUS, 
feu  de  LIBERTATE  Humana .  As  the  author  profefles  to 
tread  in  the  footfteps  of  the  geometers,  and  to  deduce 
all  his  conclufions  by  rigid  demonftration  from  a  few 
felf-evident  truths,  He  introduces  his  work,  after  the 
manner  of  Euclid,  with  a  colleffion  of  definitions  and 
axioms .  Thefe  are  couched  in  terms  generally  ambi¬ 
guous  ;  and  therefore  the  reader  will  do  well  to  con- 
lider  attentively  in  what  fenfe,  if  in  any,  they  can  be 
admitted  for  it  will  not  be  found  eafy  to  grant  his 
premifes,  and  at  the  fame  time  refufe  his  conclufions. 

His  definition  of  fubftance,  for  inftance,  is  fo  expreffed 
as  to  admit -of  two  fenfes ;  in  one  of  which  it  is  juft, 
whilft  in  the  other  it  is  the  parent  of  the  moft  impious 
abfurdity.  We  ftiall  give  it  in  his  own  words  :  “  Per 
fubftantiam  intelligo  id,  quod  in  fe  eft,  et  per  fe  conci- 
pitur  :  hoc  eft  id,  cujus  conceptus  non  indiget  concep- 
tu  alterius  rei,  a  quo  formari  debeat.”  If  by  this  be 
meant,  that  a  fubftance  is  that  which  we  can  conceive 
by  itfelf  without  attending  to  any  thing  elfe,  or  thinking 
of  its  formation,  the  definition,  we  believe,  will  be  ad¬ 
mitted  by  every  refle&ing  mind  as  fufticiently  diitin- 
guiftiing  the  thing  defined  from  an  attribute,  which,  he 
lays,  is  that  which  we  perceive  of  a  fubftance,  and 
which  we  certainly  cannot  conceive  as  exifting  by  it¬ 
felf.  Thus  the  writer  of  this  article  can  ftiut  his  eyes 
and  contemplate  in  idea  the  fmall  410  volume  now  be¬ 
fore  him,  without  attending  to  any  thing  elfe,  or  think¬ 
ing  of  its  paradoxical  author,  or  even  of  the  Great  Being 
who  created  the  matter  both  of  him  and  of  it ;  but  he 
cannot  for  an  inftant  contemplate  the  yellow  colour  of 
its  vellum  boards  without  thinking  of  triple  extenfion, 
or,  in  other  words,  of  body.  The  book  therefore  is  a 
fuhfiance ,  becaufe  conceivable  by  itfelf ;  the  colour  is  an 
attribute  or  quality ,  becaufe  it  cannot  be  conceived  by 
itfelf,  but  neceffarily  leads  to  the  conception  of  fome- 
thing  elfe.  But  if  Spinoza’s  meaning  be,  that  nothing 
is  a  fubftance  but  what  is  conceived  as  exifting  from 
eternity,  independent  of  every  thing  as  a  caufe,  his  de¬ 
finition  cannot  be  admitted ;  for  every  man  conceives 
that  which  in  himfelf  thinks,  and  wills,  and  is  con- 
feious,  as  a  fubftance  at  the  fame  time  that  he  has  the 
belt  evidence  poftible  that  he  exifted  not  as  a  confcious, 
thinking,  and  a&ive  being,  from  eternity. 

His  fourth  axiom  is  thus  expreffed  :  “  Effe&us  cog- 
nitio  a  cognitione  caufe  dependet,  et  eandem  involvit 
and  his  fifth,  “  Quae  nihil  commune  cum  fe  invicem 
habent,.  etiam  per  fe  invicem  intelligi  non  poffunt,  five 
conceptus  unius  alterius  conceplum  non  involvit.”  The 
former  of  thefe  propofitions,  fo  far  from  being  felf-evi- 
dent,  is  not  even  true  ;  and  the  latter  is  capable  of  two 
fenfes  very  different  from  each  other.  That  every  ef- 
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fe&  proceeds  from  a  caufe ,  is  indeed  an  axiom  ; 
furely  we  may  know  the  effedl  accurately,  though  we 
be  ignorant  of  the  particular'  caufe  from  which  it  pro¬ 
ceeds  (fee  Philosophy,  N°  365  and  Physics,  N°  91, 
See.)  ;  nor  does  the  knowledge  of  the  one  by  any  means 
involve  the  knowledge  of  the  other.  If  different  things 
have  nothing  in  common,  it  is  indeed  true  that  the 
knowledge  ot  one  of  them  will  not  give  us  an  adequate 
conception  of  the  other  }  but  it  will  in  many  cafes  com¬ 
pel  us  to  believe,  that  the  other  exi/ls  or  has  exifted. 
A  parcel  of  gunpowder  lying  at  reft  has  nothing  in 
common  with  the  velocity  of  a  cannon-ball  *,  yet  when 
we  know  that  a  ball  has  been  driven  with  velocity 
from  a  cannon,  we  infer  with  certainty  that  there  has 
been  a  parcel  of  powder  at  reft  in  the  chamber  of  that 
cannon. 

It  is  upon  fucli  ambiguous  definitions  and  axioms  as 
thefe  that  Spinoza  has  railed  his  pretended  demonftra- 
tions,  that  one  fubftance  cannot  produce  another  *,  that 
every  fubftance  muft  neceilarily  be  infinite  *,  that  no 
fubftance  exifts  or  can  be  conceived  befides^  God  \  and 
that  extended  fubftance  or  body  is  one  of  the  infinite 
attributes  of  God.  We  (hall-  not  wafte  our  own  time 
or  the  readers  with  a  formal  confutation  of  thefe  im¬ 
pious  abfurdilies.  We  trull  they  are  fuffieiently  con¬ 
futed  in  other  articles  of  this  work  (fee  Metaphysics, 
Part  III.  Providence,  and  Theology,  Part  I.)  ;  and 
whoever  willies  for  a  more  particular  examination  of  the 
author’s  principles,  may  find  it  in  Dr  Clarke’s  Demon- 
ft  rati  on  of  the  Being  and  Attributes  of  God.  Ihe 
truth,  however,  is,  that  no  man  will  need  the  aftiftance 
of  that  eminent  metaphyfician  to  difeover  the  fallacy  of 
the  reafoning  by  which  they  are  attempted  to  be  pro¬ 
ved,  if  he  affix  any  one  precife  meaning  to  the  definitions 
and  axioms,  and  adhere  to  that  meaning  fteadily  through 
the  whole  procefs  of  the  pretended  demonftrations. 

By  way  of  apology  for  this  jargon,  it  has  been  late¬ 
ly  faid,  that  “  Spinoza  takes  the  word  fubjlance  in  its 
moll  flmple  and  perfect  fenfe  ^  which  is  neceffary,  as  he 
writes  mathematically,  and  propofes  a  fimple  idea  as  the 
foundation  of  his  theory.  What  is  the  proper  fignifi- 
cation  of  a  fubftance  ?  Is  it  not  that  which  Hands  aione, 
which  has  the  caufe  of  its  exi Hence  within  itfelf  ?  .1 
\viiL  that  this  fimple  meaning  of  the  word  could  be  uni- 
verfaliy  admitted  in  philofophy.  Striflly  fpeaking,  no 
rvorldly  thing  is  a  fubftanee  j  fince  all  mutually  depend 
on  each  other,  and  finally  on  God,  who,  in  this  exalted 
fenfe,  is  the  only  fubftance.  The  word  modification  founds 
h.arfh  and  improper,  and  therefore  it  cannot  be  expect¬ 
ed  to  gain  a  place  in  philofophy  *,  but  if  the  fehool  of 
Leibnitz  may  term  matter  the  appearance  of fubfances, 
why  may  not  Spinoza  be  allowed  a  bolder  term  ?  World¬ 
ly  fubftanccs  are  kept  in  union  by  divine  power,  as  it 
was  by  divine  power  that  they  had  exiftence.  *1  hey 
reprefent  alfo,  if  yon  pleafe,  mod  fed  appearances  of  di¬ 
vine  power  *,  each  according  to  the  ftation,  the  time, 
and  the  organs,  in  and  with  which  it  appears.  Ihe 
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but  phrafe  ufed  by  Spinoza  is  concife,  and  it  gives  an  unity  Spinoza, 
and  fmiplicity  to  his  whole  fyftem,  however  ftrange  it  “ 

may  found  in  our  ears.” 

From  this  account  of  Spinozifm,  one  who  had  never 
looked  into  the  works  of  the  author  would  be  led  to 
fuppofe  that  his  fyftem  is  the  fame  with  that  of  Berke¬ 
ley  ;  which,  denying  the  exiftence  of  material  fubftance, 
attributes  all  our  perceptions  of  what  we  call  the  qua¬ 
lities  of  body  to  the  immediate  agency  of  the  Deity  on 
our  minds  (fee  Metaphysics,  Part  II.  chap;  3.).  But 
Spinoza’s  dodlrine  is  very  different.  According  to  him, 
bodies  are  either  attributes  or  affedions  of  God  5  and  as 
be  fays  there  is  but  one  extended  fubftance,  he  affirms 
that  fubftance  to  be  indivifible,  and  employs  a  long 
feholiumf  to  prove  that  thofe  are  miftaken  who  fup-fSeehis 
pofe  it  finite  and  not  efential  to  the  Deity .  That  we  do  j^P*  XY* 
not  mifreprefent  his  fentiments,  the  learned,  reader  will®*'0*  , 

be  convinced  by  the  two  following  definitions,  with 
which  he  introduces  that  part  of  his  ethics  which  treats 
of  the  nature  and  origin  of  mind.  I.  “  Per  corpus  in- 
telligo  modum,  qui  Dei  effentiam,  quatenus,  ut  res  ex- 
tenfa  confideratur,  certo  et  deteiminato  modo  expri- 
mit.”  2.  “  Ad  effentiam  alienjus  rei  id  pertinere  dico, 
quo  dato  res  neceffario  ponitur,  el  quo  fublato  res  necef- 
fario  tollitur  *,  vel  id,  fine  quo  res,  et  vice  verfa  quod 
fine  re  nec  effe  nee  concipi  poteft.”  In  conformity 
with  thefe  definitions,  he  attempts  to  prove  that  God  is 


an  extended  as  well  as  a  thinking  fubftance  ;  that  as  a 
thinking  fubftance  he  is  the  caufe  of  the  idea  of  a  circle,  Prop.  vii. 
and  as  an  extended  fubftance  of  the  circle  ilfelfj  and X1*  Part  ll* 
that  the  minds  of  men  are  not  fubftances,  but  certain 
modifications  of  the  divine  attributes ;  or,  as  he  fome- 
tirnes  expreffes  it.  “  Quod  humanse  mentis  adluale  con- 
flituit,  ell  idea  rei  fingularis  a£tu  exiftentis.”  Hence, 
he  fays,  it  follows  that  the  human  mind  is  a  part  of  the 
intellect  of  the  infinite  God*,  fo  that  when  we  fpeak  of 
the  human  mind  perceiving  this  or  that,  we  can  only 
mean  that  God,  not  as  he  is  infinite,  but  as  he  appears 
in  the  human  mind  or  conftiluUes  its  effenee,  has  this  or 
that  idea  ;  and  when  we  fpeak  of  God’s  having  this  or 
that  idea,  we  muft  conceive  of  Him  not  only  as  confti- 
tuting  the  human  mind,  but  as,  together  with  it,  having 
the  idea  of  fomething  elfe  (a).  In  another  place  he 
tells  us,  that  the  human  mind  is  nothing  but  the  idea 
which  God  has  of  the  human  body  as  actually  exifting  *, 
that  this  idea  of  the  body,  and  the  body  itfelf,  are  one 
and  the  fame  thing  \  and  that  thinking  and  extended 
fubftances  are  in  reality  but  one  and  the  fame  fubftanee, 
which  is  fometimes  comprehended  under  one  attribute  of 
the  Deity,  and  fometimes  under  another*.  *  Prop.  vii. 

If  this  impious  jargon  be  not  Atheifm,  or  as  it  has 
been  fometimes  called  Pantheifm,  we  know  not  what  it 
is  (See  Pantheism).  According  to  Spinofa,  there  is 
but  one  fubftance,  which  is  extended,  infinite,  and  in¬ 
divifible.  That  fubftance  indeed  he  calls  God  5  but  he 
labours  to  prove  that  it  is  corporeal  \  that  there  is  no 
difference  between  mind  and  matter  ;  that  both  are  at¬ 
tributes 


(a)  Hinc  fequitur  men  lem  hum  an  am  partem  effe  infiniti  intelleaus  Dei*,  ac  proinde  cum  dicimus,  mentem  hu- 
manam  hoc  vel  i Hud  pereipere,  nihil  aliud  dicimus  quam  quod  Deus,  non  quatenus  infinitus  eft,  fed  quatenus  per 
naturam  humans®  mentis  explicalur,  five  quatenus  humanm  mentis  effentiam  conftituit,  hanc  vel  illam  nabet  ideam  . 
et  cum  dicimus  Deum  hanc  vel  illam  ideam  habere,  non  tantum,  quatenus  naturam  humanae  mentis  conftiUnl j  fed 
quatenus  fimul  cum  mente  humana  alterius  rei  etiam  habet  ideam.  CoroL  prop.  xi.  part  2. 
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tributes  of  the  Deity  varioufly  confidered  ;  that  the  hu¬ 
man  foul  is  a  part  of  the  intellett  of  God  ;  that  the 
fame  foul  is  nothing  but  the  idea  of  the  human  body  $ 
that  this  idea  of  the  body,  and  the  body  itfelf,  are  one 
and  the  fame  thing •,  that  God  could  not  exift,  or  be 
conceived,  were  the  vifible  univerfe  annihilated  :  and 
therefore  that  the  vifible  univerfe  is  either  the  one  fub- 
ftance,  or  at  leaft  an  effential  attribute  or  modification 
of  that  fubftance.  He  fometimes  indeed  fpeaks  of  the 
power  of  this  fubftance  \  but  when  he  comes  to  explain 
himfelf,  we  find  that  by  power  he  means  nothing  but 
blind  neceftity  *  j  and  though  he  frequently  talks  of 
the  wifdom  of  God,  he  feems  to  make  ufe  of  the  word 
without  meaning.  This  we  think  evident  from  the 
long  appendix  to  his  36th  propofition  5  in  which  he 
labours  to  prove  that  the  notion  of  final  caufes  is  an  idle 
figment  of  the  imagination,  fince,  according  to  him, 
nothing  but  the  prejudices  of  education  could  have  led 
men  to  fancy  that  there  is  any  real  diftin&ion  between 
good  and  evil,  merit  and  demerit ,  praife  and  reproach ,  or¬ 
der  and  cotifujion  ;  that  eyes  were  given  them  that  they 
might  be  enabled  to  fee  ;  teeth  for  the  purpofe  of  chew¬ 
ing  their  food ;  herbs  and  animals  for  the  matter  of  that 
food ;  that  the  fun  was  formed  to  give  light,  or  the  ocean 
to  w^mdiwfjbes.  If  this  be  true,  it  is  impoflible  to  dif- 
cover  wifdom  in  the  operations  of  his  onefubfance  ;  fince, 
in  common  apprehenfion,  it  is  the  very  chara&eriftic  of 
folly  to  a£l  without  any  end  in  view. 

Such  are  the  reveries  of  that  writer,  whofe  works  a 
German  philofopher  of  fome  name  has  lately  recom¬ 
mended  to  the  public,  as  calculated  to  convey  to  the 
mind  more  juft  and  fublime  conceptions  of  God  than 
are  to  be  found  in  moft  other  fyftems.  The  recommen¬ 
dation  has  had  its  effeCL  A  literary  journalift  of  our 
own,  reviewing  the  volume  in  which  it  is  given,  feels  a 
peculiar  fatisfa&ion  from  the  difeovery,  that  Spinoza, 
inftead  of  a  formidable  enemy  to  the  caufe  of  virtue  and 
religion,  was  indeed  their  warmeft  friend  5  and  pioufly 
hopes  that  we  fnall  become  more  cautious  not  to  fuller 
ourfelves  to  be  deceived  by  empty  names,  which  thofe 
who  cannot  reafon  (Sir  Ifaac  Newton  and  ’Dr  Clarke 
perhaps)  give  to  thofe  who  can  (Hobbes,  we  fuppofe, 
and  Spinoza).  But  though  we  have  the  honour  to 
think  on  this  queftion  with  our  illuflrious  countrymen, 
we  have  no  defire  to  depi£l  Spinoza  as  a  reprobate,  which 
the  critic  fays  has  often  been  done  by  ignorance  and 
enthufiafm.  We  admit  that  his  conduct  in  a£Hve  life 
was  irreproachable  \  and  for  his  fpeculative  opinions,  he 
muft  Hand  or  fall  to  his  own  Mafter.  His  Ethics  ap¬ 
pear  to  us  indeed  a  fyftem  fhockingly  impious  5  and  in 
the  tratt  intitled  Politica,  power  and  right  are  con¬ 
founded  as  in  the  former  volume  \  but  in  the  treatife 
De  Intellects  Emendatione,  are  fcattfcred  many 
precepts  of  pra&ical  wifdom,  as  well  as  fome  judicious 
rules  for  conducing  philofophical  inveftigation  ;  and  we 
only  regret,  that  the  reader  muft  wade  to  them  through 
pages  of  fatalifm,  fcepticifm,  and  palpable  contradic¬ 
tions.  His  Compendium  Grammatices  Linguae  Hebrew, 
though  left  imperfeft,  appears  to  have  fo  much  merit, 
that,  it  is  to  be  wifhed  he  had  fulfilled  his  intention  of 
writing  a  philofophical  grammar  of  that  language,  in¬ 
ftead  of  wafting  his  time  on  abftrufe  fpeculations,  which 
though  they  feem  not  to  have  been  injurious  to  his  own 
virtue,  are  certainly  not  calculated  to  promote  the  vir- 
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tue  of  others,  or  to  increafe  the  fum  of  human  happi-  Spfrtea 
nefs.  {} 

SPIRAL  A,  a  genus  of  plants  belonging  to  the  clafs  of  sPmUlou^ 
icofandria,  and  to  the  order  of  pentagynia  ;  and  in  the 
natural  fyftem  arranged  under  the  26th  order,  Pomccece . 

See  Botany  Index. 

.  SPIRAL,  in  Geometry,  a  curve  line  of  the  circular 
kind,  which  in  its  progress  recedes  from  its  centre. 

SPIRE,  in  jdrchiteBure,  was  ufed  by  the  ancients 
for  the  bafe  of  a  column,  and  fometimes  for  the  aftragal 
or  tore  ;  but  among  the  moderns  it  denotes  a  fteeple 
that  continually  diminifhes  as  it  afeends,  whether  coni¬ 
cally  or  pyramidally. 

SPIRIT,  in  Metaphyfcs ,  an  incorporeal  being  or 
intelligence*,  in  which  fenfe  God  is  faid  to  be  a  fpirit,  as 
are  angels  and  the  human  foul.  See  Metaphysics 
Part  III. 

Spirit,  in  Chemiflry  and  Pharmacy,  a  name  applied 
to  every  volatile  liquid  which  is  not  infipid  like  phlegm 
or  water  and  hence  the  diftin&ion  into  acid,  alkaline, 
and  vinous  fpirits. 

Spirit  of  Wine.  See  Alcohol,  Chemistry  Indixj 
Distillation,  and  Materia  Mldica  Index . 

SPIRITS,  or  Animal  Spirits.  See  Anatomy, 

Part  V.  n°  136. 

SPIRITUAL,  in  general,  fomething  belonging  to 
or  partaking  of  the  nature  of  fpirit.  See  Spirit. 

SPIRI1  UOUS  liquors  have  in  all  nations  been 
confidered  as  a  proper  fubjeft  of  heavy  taxation  for  the 
fupport  of  the  ftate.  T  his  has  naturally  occafioned  a 
nice  examination  of  their  ftrength.  It  having  been  at 
laft  found  that  this  was  intimately  connected  with  the 
fpecific  gravity,  this  has  been  examined  with  the  moft 
fcrupulous  attention  to  every  circumftance  which  could 
affeCt  it,  fo  that  the  duties  might  be  exa&ly  proportion¬ 
ed  to  the  quantity  of  fpirit  in  any  ftrong  liquor,  inde¬ 
pendent  on  eveiy  other  circumftance  of  flavour  or  tafte, 
or  other  valued  quality.  The  chemift  at  laft  found 
that  the  bafis  of  all  ftrong  liquors  is  the  fame,  produced 
by  the  vinous  fermentation  of  pure  faccharine  matter 
diftblved  in  water.  He  alfo  found,  that  whether  this 
vegetable  fait  be  taken  as  it  is  fpontaneoufiy  formed  in 
the  juices  of  plants  and  fruits,  or  as  it  may  be  formed 
or  extricated  from  farinaceous  fruits  and  roots  by  a  cer¬ 
tain  part  of  the  procefs  of  vegetation,  it  produces  the 
fame  ardent  fpirit,  which  has  always  the  fame  denfity 
in  every  mixture  with  water.  The  minute  portions  of 
aromatic  oils,  which  are  in  fome  degree  infeparable  from 
it,  and  give  it  a  different  flavour  according  to  the  fub¬ 
ftance  from  which  it  was  obtained,  are  not  found  to 
have  any  fenflble  effect  on  its  denfity  or  fpecific  gravity. 

This  feems  very  completely  eftabliftied  in  confequence 
of  the  unwearied  attempts  of  the  manufacturers  to  leffen 
the  duties  payable  on  their  goods  by  mixtures  of  other 
fubftances,  which  would  increafe  their  denfity  without 
making  them  lefts  palatable.  The  vigilance  of  the  re¬ 
venue  officers  was  no  lefs  employed  to  deteCt  every  fuch 
contrivance.  In  fhort,  it  is  now  an  acknowledged  point, 
that  the  fpecific  gravity  is  an  accurate  teft  of  the 
ftrength. 

But  though  this  is  true  in  general,  we  cannot  derive 
much  benefit  from  it,  unlefs  we  know  the  precife  rela¬ 
tion  between  the  ftrength  and  the  denfity  of  a  fpiritu- 
ous  liquor.  Do  they  increafe  pari  pajfu ,  or  by  what 

law 


o 
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Spirituous,  law  are  they  connected  ?  It  was  natural  to  expefl  that 
v"”V'— — '  equal  additions  of  ardent  fpirits  or  alcohol  to  a  given 
quantity  of  water  would  produce  equal  diminutions  of 
denfity.  Areometers  were  accordingly  made  on  this 
principle  above  200  years  ago,  as  may  be  feen  in  the 
works  of  Gafpar  Schottus,  Sturmius,  Agricola,  and 
other  old  authors.  But  when  mathematical  phyfics  be¬ 
came  more  generally  known,  this  was  eafily  difcovered 
to  be  erroneous  \  and  it  was  iliown  (we  think  firft  by 
Mr  Boyle)  that  equal  additions  to  the  fpecific  gravity 
would  be  produced  by  fucceffively  taking  out  of  any 
veffel  a  certain  meafure  of  alcohol  and  replacing  it  with 
an  equal  meafure  of  water.  This  was  the  moft  conve¬ 
nient  difeovery  for  all  parties,  becaufe  then  the  duties 
payable  on  a  calk  of  fpirits  would  be  in  the  exaft  pro¬ 
portion  of  the  diminution  of  its  denfity.  But  it  was 
foon  found  by  thofe  who  were  appointed  guardians  of 
the  revenue  that  this  conclufion  was  erroneous,  and 
that  a  mixture  which  appeared  by  this  rule  to  contain 
35  gallons  of  alcohol,  did  really  contain  35L  This  they 
found  by  actually  making  fuch  a  mixture  :  18  gallons 
of  alcohol  mixed  with  18  of  water  produced  only  35 
gallons  of  fpirits.  The  revenue  officers,  finding  that 
this  condenfation  was  moft  remarkable  in  mixtures  of 
equal  parts  of  water  and  the  ftrongeft  fpirits  which  could 
then  be  procured,  determined  to  levy  the  duties  by  this 
mixture  ;  becaufe,  whether  the  fpirituous  liquor  was 
flronger  or  weaker  than  this,  it  would  appear,  by  its 
fpecific  gravity,  rather  flronger  than  it  really  was.  This 
fagacious  obfervation,  and  the  fimplicity  of  the  compo- 
fition,  which  could  at  all  times  be  made  for  companion, 
feem  to  be  the  reafons  for  our  excife  offices  fele£ting 
this  mode  of  eftivnating  the  ftrength  and  levying  the 
duties.  A  mixture  of  nearly  equal  meafures  of  water 
and  alcohol  is  called  proof  spirit,  and  pays  a  certain 
duty  per  gallon  }  and  the  flrength  of  a  fpirituous  liquor 
is  e (limited  by  the  gallons,  not  of  alcohol,  but  of  proof 
fpirit  which  the  calk  contains.  But  becaufe  it  might 
be  difficult  to  procure  at  all  times  this  proof  fpirit  for 
comparifon,  fuch  a  mixture  was  made  by  order  of  the 
board  of  excife  :  and  it  was  found,  that  when  fix  gallons 


of  it  wras  mixed  with  one  gallon  of  water*  a  wine  gal-  Spirituotfs* 
Ion  of  the  mixture  weighed  7  pounds  13  ounces  avoir-  v  "“""v  1  ' 

dupors.  The  board  therefore  declared,  that  the  fpirituous 
liquor  of  which  the  gallon  weighed  7  pounds  13  ounces 
fhould  be  reckoned  1  to  6  or  1  in  7  under  proof.  This 
is  but  an  auk  ward  and  complex  formula  'y  it  was  in 
order  to  fuit  matters  to  a  mode  of  examination  which 
had  by  time  obtained  the  fan&ion  cf  the  board.  Mr 
Clarke,  an  ingenious  artift  of  that  time,  had  made  a 
hydrometer  incomparably  more  exadl  than  any  other, 
and  conflrudled  on  mathematical  principles  fit  for  com¬ 
putation.  This  had  a  fet  of  weights  correfponding  to 
the  additions  of  water  or  proof  fpirit,  and  the  mixture 
1  to  6  or  1  in  7  was  the  only  one  which  weighed  an  ex- 
a£l  number  of  ounces  per  gallon  without  a  fraction. 

Thus  Hands  the  excife  law  ;  and  Clarke’s  hydrometer 
is  Hill  the  inflrument  of  authority,  although  others  have 
been  fince  conftrudled  by  Dicas,  Quin,  and  others, 
which  are  much  more  ingenious  and  convenient.  The 
mathematician  who  examines  Dicas’s  hydrometer,  with 
its  Hiding  fcale,  by  which  it  is  adjufted  to  the  different 
temperatures,  and  points  out  the  condenfations,  will 
perceive  a  beautiful  and  fagacious  combination  of  quan¬ 
tities,  which  he  will  find  it  difficult  to  bring  under  any 
analytical  formula.  Perhaps  Quin’s  may  have  fome 
preference  in  refpedl  of  convenieney  ;  but  facile  invents 
adder e .  Mr  Dicas’s  was  originait(A). 

As  naturaliHs  became  more  accufiomed  to  exa6l  ob- 
fervations  in  every  topic  of  inquiry,  the  condenfation 
which  obtains  in  the  mixture  of  different  fubHances  be¬ 
came  more  familiarly  known.  This  evidently  affe&s 
the  prefent  quefiion  \  and  both  the  excife  and  the  diflil- 
lers  are  iutereHed  in  its  accurate  decifion.  This  occa- 
fioned  an  applica*ion  to  the  Royal  Society  5  and  a  moH 
fcrupulous  examination  of  the  firength  of  fpirituous  li¬ 
quors  was  made  by  Sir  Charles  Blagden  and  Mr  Gil¬ 
pin,  of  which  they  have  given  a  very  particular  account 
in  the  Philofopbical  Trarfa61ions  for  1790  and  1792. 

We  have  taken  notice  of  this  in  the  article  Specific 
Gravity,  mentioning  fuch  circumftances  of  the  refults 
as  luited  our  purpofes  of  phyfical  difeuffiou. .  At  pre¬ 
fent 


(a)  Among  the  various  contrivances  which  have  been  thought  of,  among  manufacturers  and  dealers,  as  well  as 
for  the  purpofes  of  revenue,  for  afeertaining  the  fpecific  gravity,  and  confcquently  the  real  firength  and  value  of 
high-priced  and  high-taxed  liquids,  we  are  perfuaded  there  is  none  equal,  in  point  of  accuracy,  fimplicity,  and  fa¬ 
cility  of  application,  to  the  areometrical  beads  lately  announced  to  the  public  by  Mrs  Lovi  of  Edinburgh,  under 
the  privilege  of  a  patent  ;  and  with  this  perfuafion  we  have  no  hefitation  in  recommending  them  to  thofe  to  whom 
the  ufe  of  a  fimple  and  accurate  hiftrument  is  of  great  importance  in  determining  the  value  of  high-priced  fpirituous 
liquors.  Our  recommendation  refis  net  folely  on  our  own  opinion,  but  is  fupported  by  that  of  others  who  are  well 
acquainted  with  fuch  fubjefls.  We  know,  too,  that  the  beads  have  been  examined  and  compared  by  feveral  intel¬ 
ligent  manufaflurers  and  dealers  with  fome  of  the  mofi  accurate  hydrometrical  inHruments,  and  after  a  fair  trial,  a 
decided  preference  has  been  given  to  the  beads.  The  whole  apparatus  confiffs  of  30  beads,  a  Hiding  rule,  a  ther¬ 
mometer,  a  glafs  jar  and  brafs  hook,  which  are  packed  in  a  neat  fmail  box  ;  and  it  is  accompanied  with  directions, 

which  point  out,  1.  In  vvliat  manner  the  real  firength  of  fpirits  may  be  afeevtained  at  any  given  temperature  be¬ 
tween  40°  and  8o°.  2.  Hoiv  much  per  cent,  the  fpirit  to  be  tried  is  over  or  under  proof  according  to  the  prac¬ 

tice  of  fpirit- dealers ;  and,  3.  The  proportion  of  water  and  the  ffrongefi  fpirits  or  alcohol,  according  to  the  views 
and  language  of  excifemen.  The  advantages  of  thefe  beads  are,  that  being  made  of  a  fubHance  which  is  little 
acted  on  by  chemical  agents,  they  are  lefs  liable  to  be  injured  by  ufe,  than  inHruments  compofed  of  metal  5  and 
when  a  bead  happens  to  be  broken,  it  can  be  eafily  replaced.  They  poffefs  this  farther  advantage,  that  with  the 
%  application  of  the  thermometer,  and  the  calculation  of  the  Hiding  rule,  the  real  firength  of  the  fpirits  may  be  taken 
at  all  temperatures.  It  has  been  fuggefied,  that  thefe  beads,  from  their  being  lefs  liable  to  change  than  other 
inHruments,  might  be  ufefully  employed  in  checking  the  errors  and  variations  of  other  hydrometers,  B.eads 

prepared  by  Mrs  Lovi  on  the  fame  principle  for  afeertaining  the  ftrength  of  worts,  acids,  &c* 
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Spirituous  fent  we  give  the  general  refult  in  the  table  of  fpecific 
^  „  gravity,  as  peculiarly  belonging  to  fpirituous  liquors, 

affording  the  moft  exaCt  account  of  their  denfity  in 
every  date  of  dilution  of  alcohol  with  water.  And 
as  the  relation  between  the  proportion  of  ingredients 
and  the  denfity  is  peculiar  to  every  fubdance,  fo  that 
fcarcely  any  inference  can  be  made  from  one  to  another, 
the  reader  will  confider  the  tables  here  given  as  charac- 
teridic  with  refpeCt  to  alcohol.  In  all  folutions  of  falts 
we  found  that  the  condensation  increafes  continually  with 
the  dilution,  whereas  it  is  greatcd  when  equal  bulks  of 
water  and  alcohol  are  mixed  5  yet  we  do  not  confider 
this  as  an  exception  ;  for  it  is  certain,  that  in  the  flrong- 
eit  brine  the  Saline  ingredient  bears  but  a  Small  propor¬ 
tion  to  the  water — and  when  we  mix  two  Solutions,  the 
condenfation  is  greatefl  when  they  are  nearly  equal  in 
bulk.  But  we  think  ourfelves  entitled  to  infer,-  that  al¬ 
cohol  is  not  a  dilution  of  a  Sub  dance  in  a  quantity  of 
%vater  ;  but  that  water,  in  a  certain  proportion,  not  very 
didant  from  what  we  can  produce  by  dow  didillation,  is 
an  ingredient  of  alcohol,  or  is  one.  of  its  component  parts, 
and  not  merely  a  vehicle  or  mendnmm.  We  therefore 
imagine  that  proof  Spirit  contains  nearly  equal  bulks  of 
water  and  ardent  Spirits. 

The  great  difficulty  in  this  examination  arofe  from 
the  very  diffimilar  expanfions  of  water  and  alcohol  by 
heat.  This  determined  Sir  Charles  Blagdcn  to  edimate 
the  proportions  of  ingredients  by  weight,  and  made  it 
abfolutely  neceffary  to  give  a  Scale  of  Specific  gravity  and 
drength  for  every  temperature.  For  it  mud  be  remark¬ 
ed,  that  the  quedion  (whether  in  commerce  or  philofo- 
phy)  always  is,  “  How  many  gallons  of  alcohol  and  of 
water,  taken  jud  now  and  mixed  together,  will  pro¬ 
duce  a  hundred  gallons  of  the  Spirit  we  are  examin¬ 
ing  ?”  The  proportion  of  thefe  two  will  be  different 
according  to  the  temperature  of  both.  As  many  mix¬ 
tures  therefore  mud  have  been  made  in  each  proportion 
as  there  were  temperatures  confidered  ;  but  by  taking 
the  ingredients  by  weight,  and  examining  the  denfity 
of  the  compound  in  one  temperature,  it  is  then  heated 
and  cooled,  and  its  change  of  denfity  obferved.  Calcu¬ 
lation  then  can  tell  us  the  change  in  the  proportion  of 
the  bulks  or  numbers  of  gallons  in  the  mixture,  by 
means  of  a  previous  table  ffiowing  the  expanfions  of 
Water  and  of  alcohol. 

The  alcohol  fele&ed  for  this  examination  had  the 
Specific  gravity  0.825.  This  is  not  the  pured  that  can 
be  procured  j  Some  was  produced  of  0.816,  of  0.814, 
and  C.813,  both  obtained  from  rum,  from  brandy,  and 
from  malt  Spirit.  We  are  informed  that  Dr  Black  has 
obtained  it  of  the  Specific  gravity  0.8  by  digeding  al¬ 
cohol  with  fixed  ammoniac  (muriatic  acid  united  with 
lime)  ma'de  very  dry.  It  dephlegmates  alcohol  very 
powerfully  without  decompofing  it,  which  always  hap¬ 
pens  "when  we  ufe  cauftic  alkali.  Alcohol  of  0.825  was 
chofen  becaufe  expreffed  by  a  number  of  eafy  manage¬ 
ment  in  computation. 

The  examination  commenced  by  afeertaining  the  ex¬ 
panfions  of  water  and  alcohol.  The  temperature  6o° 
of  Fahrenheit’s  fcale  was  felefred  for  the  general  tem¬ 
perature  of  comparifon,  being  eafily  attainable  even  in 
cold  weather,  and  allowing  the  examinator  to  operate 
at  eafe.  The  fird  and  lad  compartments  of  the  tables 
contain  the  weights  and  fpecific  gravities  of  alcohol  and 
water  for  every  fifth  degree  of  heat  from  30°  to  ioo°. 

4 


From  thefe  we  have  conftruCled  the  two  following  little  Spirituous, 
tables  of  expanfion. ,  The  bulk  of  1000  ounces,  pounds, 
or  other  weight  of  water  and  of  alcohol  of  the  tempera¬ 
ture  6o°,  occupies  the  bulks  expreffed  in  the  tables  for 
every  other  temperature.  Water  could  not  be  eafily  or 
ufefully  examined  when  of  the  temperature  30°,  becaufe 
it  is  with  great  difficulty  kept  fluid  in  that. temperature. 

It  is  very  remarkable,  that  when  it  can  be  fo  kept,  it 
expands  indead  of  contracting  )  while  cooling  down 
from  350  or  thereabouts,  and  as  it  approaches  to  3 2°, 
it  expands  rapidly.  We  obferve  the  fame  thing  in  the 
crydallization  of  Glauber  fait,  martial  vitriol,  and  Some 
others,  which  contain  much  water  in  their  crydals.  We 
obferve,  on  the  other  hand,  a  remarkable  contraction 
in  the  zeolite  jud  before  its  beginning  to  fwell  into 
bubbles  by  a  red  heat. 


Meat. 

Bulk  of  roc,:. 00  ounces. 

Of  Water. 

Of  Alcohol. 

30° 

35 

40 

45 

5° 

55 

Go 

65 

70 

75 

80 

85 

90 

95 

ICG 

99910 
999  6 
99914 

99932 

99962 

I OOOOO 

100050 
100106 
1001 70 
100241 
100320 
100404 
100500 
100608 

Diff 

—  4 

+  8 
18 

3° 

38 

50 

56 

64 

71 

79 

84 

96 

108 

1 I919S 
11 95 5 4 
H9839 
120172 

I205I4 

1 20868 

1 211 22 
i2i565 

1 21919 
122279 
122645 
123017 
I23393 

123773 

524157 

DUT. 

31 9 

325 

332 

342 

348 

35° 

353 

354 
360 
366 
372 

376 

380 

384 

This  being  prernifed,  the  examination  was  condu&ed 
in  the  following  manner.  It  was  determined  to  mix 
100  parts  by  weight  of  pure  alcohol  with  five,  ten,  fif¬ 
teen,  twenty,  parts  of  diddled  water,  till  they  were 
compounded  in  equal  quantities,  and  then  to  mix  100 
parts  of  diddled  water  with,  95,  90,  85,  80,  &c.  parts 
of  alcohol,  till  they  v/ere  mixed  in  the  proportion  of  100 
to  5.  Thus  a  feries  of  mixtures  would  be  obtained,  ex¬ 
tending  from  pure  alcohol  to  pure  water.  This  feries 
would  be  fuch,  that  the  examinations  would  be  mod 
frequent  in  the  cafes  mod  ufual  in  the  commerce  of 
drong  liquors.  A  fet  of  phials,  fitted  with  ground 
doppers,  were  provided,  of  fizes  fit  to  hold  the  intended 
mixtures.  Thefe  mixtures  were  made  by  fufpending 
the  phial  to  the  arm  of  a  very  nice  balance,  in  the  op- 
pofite  fcale  of  which  (befides  the  counterpoife  of  the 
phial)  there  was  placed  the  weight  100.  Spirit  was 
then  poured  into  the  phial  till  it  exa&iy  balanced  the 
weight  100.  The  weight  for  the  rvater  to  be  added 
was  then  put  into  the  oppofite  fcale,  and  water  was 
poured  into  the  phial  by  means  of  a  {lender  glafs  funnel, 
by  fin  all  quantities  at  a  time,  and  the  phial  frequently 
agitated  to  promote  the  mixture.  When  the  additional 
weight  was  exaClly  balanced,  the  phial  was  taken  off,  its 
dopper  put  in,  and  leather  tied  over  it,  and  it  was  fet  by, 
for  at  lead  a  month,  that  the  mixture  and  the  whole 
procefs  of  condenfation  might  be  completed.  The  fame 

method 
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Spirituous  method  was  followed  in  the  mixtures  where  the  water 
t  liquors.  was  predominant. 

1  -1  When  the  ingredients  of  thefe  mixtures  were  judged 
to  have  completely  incorporated,  their  fpecific  gravity 
was  examined  by  weighing  with  the  molt  fcrupulous  pre- 
cifion  the  contents  of  a  veffel  which  held  2925  troy 
grains  of  water,  of  the  temperature  6o°.  The  balance 
was  fo  exceedingly  fenfible,  that  the  50th  part  of  a  grain 
greatly  deranged  its  pofition  when  loaded  with  the 
fcales  and  their  contents.  It  was  conftru&ed  by  Mr 
Ramfden,  and  fome  account  of  its  exquifite  fenlibility 
may  be  feen  in  the  Journal  de  Phyjique ,  vol.  xxxiii. 
This  quantity  of  materials  was  therefore  thought  abun¬ 
dantly  fufficient  for  afcertaining  the  denfity  of  the  li¬ 
quor.  It  is  needlefs  to  detail  the  precautions  which 
were  taken  for  having  the  contents  of  the  weighing 
bottle  brought  to  the  precife  temperature  proper  for 
the  experiment.  They  were  fuch  as  every  perfon  con- 
verfant  with  fuch  things  is  accuflomed  to  take. — The 
bottle  had  a  {lender  neck,  and  being  put  on  a  lathe, 
a  mark  was  made  round  it  with  a  diamond.  The  bot¬ 
tle  was  filled  till  the  bottom  of  the  hollow  furface  of 
the  fluid  was  in  the  plane  of  this  mark  *r  and  to  judge 
of  the  accuracy  attainable  in  filling  the  bottle,  the  ope¬ 
ration  was  feveral  times  repeated  and  the  contents  weigh¬ 
ed,  without  the  difference  of  -J—th  of  a  grain  in  2925. 
The  only  fource  of  error  which  was  to  be  guarded 
againft  was  air-bubbles  adhering  to  the  infide  of  the 
bottle,  or  moifiure  condenfing  (in  the  experiments  with 
low  temperatures)  on  the  outfide.  Both  of  thefe  were 
attended  to  as  much  as  pofiible. 

This  method  of  determining  the  fpecific  gravity  was 
preferred  to  the  ufual  method,  obferving  the  weight  loft 
by  a  lump  of  glafs  when  fufpended  in  water  j  for  Mr 
Gilpin  had  been  enabled,  by  means  of  this  nice  ba¬ 
lance,  to  difcover,  even  in  pure  water  and  in  alcohol, 
a  want  of  perfe£l  fluidity.  Something  like  vifcidity 
rendered  the  motion  of  a  lump  of  glafs  through  the 


liquor  fenfibly  tluggifti,  fo  that  when  the  balance  was  Spirituous 
brought  to  a  level,  there  was  not  a  perfeft  equilibrium  Liquor*, 
of  weights :  (See  what  we  have  faid  of  this  matter 
in  Specific  Gravity).  Mr  Gilpin  alfo  tried  the 
ingenious  inftrument  propofed  for  fuch  experiments 
by  Mr  Ramfden,  and  defcribed  by  him  in  a  pamphlet 
on  this  very  fubjeft  \  and  he  found  the  anomalies 
of  experiment  much  greater  than  in  this  method  by 
weighing. — Indeed  the  regular  progreflion  of  weights 
to  be  feen  in  the  annexed  tables  is  an  unqueftionable 
proof  of  the  fufticiency  of  the  method  \  and  it  has  the 
evident  advantage  of  all  other  methods  in  point  of  fim- 
plicity  and  practicability  without  any  uncommon  ap¬ 
paratus.  Any  perfon  pofleffed  of  a  gocki  ordinary  ba¬ 
lance  and  a  fet  of  exaft  weights  may  examine  all  quef- 
tions  of  this  kind,  by  weighing  pure  water  and  the  li¬ 
quor  which  he  may  have  occafion  to  examine  in  a  com¬ 
mon  6  or  8  ounce  phial.  For  this  reafon,  it  is  recom¬ 
mended  (in  preference  to  all  hydrometers)  to  the  board 
of  excife  to  provide  this  Ample  apparatus  in  every  prin¬ 
cipal  office. 

Every  experiment  was  made  at  leaft  three  times  5  and 
the  mean  refult  (which  never  differed  one  grain  from  the 
extreme)  was  taken. 

From  thefe  experiments  the  annexed  tables  were 
conftru6!ed.  The  firft  is  the  Ample  abftra£t  of  the  ex¬ 
periments,  containing  the  weights  of  the  contents  of 
the  bottle  of  every  mixture.  The  fecond  contains  the 
fpecific  gravities  deduced  from  them. 

We  have  faid  that  the  experiments  appear  furprifing- 
ly  accurate.  This  we  fay  on  the  authority  of  the  re¬ 
gular  progreflion  of  the  fpecific  gravity  in  any  of  the 
horizontal  rows.  In  the  feries,  for  inftance,  for  the 
temperature  6o°,  the  greateft  anomaly  is  in  the  mixture 
of  50  parts  of  fpirit  with  100  of  water.  The  fpecific 
gravity  is  95804,  wanting  3  or  4  of  the  regular  pro* 
greffion.  This  does  not  amount  to  1  in  1 8000. 
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Table  I.  Weights  at  the  different  Degrees  of  Temperature. 


Heat. 

The  pure  c 
Spirit. 

00  grains 
>f  fpirit  toi 
5  gra^s 
of  water. 

00  grains  1 
)f  fpirit  too 
10  grains 
of  water. 

00  grains 
f  fpirit  to  •. 
15  grains 
of  water. 

00  grains  i 
f  fpirit  too 
20  grains 
of  water. 

00  grains  1 
f  fpirit  too 
25  grains 
of  water. 

00  grains  * 
if  fpirit  too 
30  grains 
of  water. 

00  grains  1 
f  fpirit  too 
35  grains'  - 
of  water. 

00  grains  1 
f  fpirit  too 
40  grains  , 
of  water. 

00  grains  1 
f  fpirit  too 
45  grains 
of  water. 

00  grains  1 
if  fpirit  too 
50  grains 
of  water.  < 

00  grains  i 
f  fpirit  too 
55  grains  1 

of  water.  1 

00  grains  1 
f  fpirit  tc  0 
60  grains 
of  water. 

. 

00  grains 
f  fpirit  to 

65  grains 
of  water. 

deg. 

3° 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

Grains. 

2487-35 

2480.87 

2474.50 

2467.62 

2460*75 

2453.80 

2447.OO 

2440.12 

2433*23 
2426.23 
2419.02 
241 1.92 
2404.90 
2397.68 
2390.60 

Grains. 

2519.92 

zJI3-43 

25°6.75 

2500.14 

2493*33 

2486.37 

2479.56 

2472-75 

2465.88 

2458.78 

2451.67 

2444.63 

2437.62 

2430-33 

2423.22 

Grains. 
2S48.42 
254i-84  : 
2535-41  ■ 
2528.75  - 
252I.96 

25I5*°3 

2508.27 

2501  *53 
2494.56 
2487.62 
2480.45 

2473*33 

2466.32 

2459*I3 

2452*I3 

Grains. 

z573-8° 
2567. 26 
£$60.74 
2'554*°9 
2547*47 
2540.60 

2533-83 

2526.99 

2520.03 

2513.08 

2506.08 

2499.01 

249J-99 

2484.74 

2477.64 

Grains. 

2596.66 
2590.16  : 

2583.66 

2577.10  ' 
2570.42 
2563.64 

2556.90 
2550.22 
2543*32 
2536*39 
2529.24 
2522.29 

2  ci  c.28 

2508.10 

2500.91 

Grains. 

2617.30  1 
2610.87  : 
2604.50  : 
2597.98  : 
259i-38  : 
2584.65  : 

2577-95  : 
2571.24  : 
2564.47 
2557-61 

2550-5° 

2543-54 

2C36.63 

2529.46 

2522.30 

Grains. 

2636.23 1 
2629.92  : 
2623.56  : 
2617.03  : 
2610.54  : 
2603.80  : 
2  $07.22  : 

2590-55  • 

2583.88 

2576-93 

2569.86 

2563.01 

2cc6.11 

2549*I3 

254I*92 

Grains. 

2653-73  - 

2647.47 : 
264I.08  1 
2634.64  C 
2628.21  1 
2621.50  1 
2615.03  : 
2608.37  : 
2601.67  1 
2594.80  1 

2587-93 : 

2580.93  : 

2C74.02  1 

2567.03 
2559-96  : 

Grains. 
>669.83  : 
£663.64  1 
£657.23  : 
£650.87  1 

2644.43 : 

£637.86  : 
2631.37  : 
2624.75  : 
2617.96  : 
2611.19 
2604.29  : 

2597*45  : 
2590.60  : 

2583-65 

2576.56 

Grains. 
£684.74  : 
£678.60  : 
£672.30  ; 
£666.04  : 

2659-55  ■ 

2653.04 
2646.53 
2640.01  : 
2633.32  : 
2626.55 
26l9.72 
2613.02 
2606.l6 
2599.24 

2592*r4 

Grains. 

£698.51  1 
£692.43  1 
£686.32  1 

2679.99  : 
2673.64  : 
2667.14 
2660.62 
2654.04 

2647.52 
2640.81 

2633.99 

2627.39 

2620.52 

2613.57 

2606.50 

Grains. 

£711.14  : 
2705. x4  : 

2698.94  : 
2692.77  : 
£686.54  : 
2679.98  : 

2673.55  : 
2667.07 
2660.63 
2653-99 
2647.12  : 
2640.60  : 

2633-74 

2626.94 
2619.75 

Grains. 
£722.89  1 
£716.92  1 
£710.81  : 
£704.57  : 
£698.42  1 
2691.83  : 
268$. $2  : 
2679.15 
2672.74 
2666.06 
2659.36 
2652.78 
2646.00 
2639.25 
2632.17 

Grains. 

2733-87 

£727.87 
2721.83 
27j5-62 
2709.48 
2702.98 
2696.73 
269O.32 
2684.0  2 
2677.34 
267O.69 
2664.16 
2657.41 

26  co. 63 

2643.75 

Heat. 

100  grains 
of  fpirit  to 
70  grains 
of  water. 

100  grains 
of  fpirit  to 
75  grains, 
of  water. 

100  grains 
of  fpirit  to< 
80  grains 
of  water. 

100  grains 
of  fpirit  to 
85  grains 
of  water. 

100  grains 
of  fpirit  to 
90  grains 
of  water. 

too  grains 
of  fpirit  to( 

95  grains 
of  water. 

too  grains 
of  fpirit  to  ; 
100  grains 
of  water. 

95  grains 
of  fpirit  to  ^ 
100  grains 
of  water. 

90  grains 
of  fpirit  to 
100  grains 
of  water. 

85  grains 
of  fpirit  to 
100  grains 
of  water. 

So  grains 
of  fpirit  tc 
100  grains 
of  water. 

75  gi  aIns 
of  fpirit  tc 
100  grains 
of  water. 

70  grains 
of  fpirit  to 
ioo  grains 
of  water. 

6 5  grains 
of  fpirit  tc 
100  grains 
of  water. 

deg. 

3° 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

Grains. 

2744.20 

2738>i3 
2.73  2.24 
2726.09 
27x9*93 

27l3.(>o 

27O7.4O 

2701.05 

2694.76 
2688.14 
2681.50 
2674.95 
2668.29 
2661.51 

2654.76 

Grains. 

2753*75 

2747*74 

2741.86 

2735*77 

2729.64 

2723-51 
27 1 7.30 
2710.96 

2704.64 
2698.07 
2691.50 

2684.98 
2678.49 
2671.82 

2664.99 

Grains. 

2762.72 
2756.91 
27  $0.96 
2744.82 
2738.74 
2732.64 
2726.52 
2720.25 
27i3.87 
2707.49 
2700.94 

2694-53 

2687.99 

2681.34 

2674.62 

Grains. 

2771.08 

2765.32 

2759-50 

2753-36 

2747.27 

2741.24 

2735-17 

2728.98 

27  2  2*75 
2726.35 
2709.76 

27°3*33 

2696.91 

2690.33 
2683.63 

Grains. 

2778.99 

2773.22 

2767.48 

2761.42 

2755*37 

2749*27 

2743*  28 

2737*°9 

273°*94 

2724.64 

2718.12 

27 1 1.86 

27°5*37 

2698.86 
2692.25 

Grains. 

2786.36 

2780.59 

2774.90 

2768.85 
2762.95 
2756.83 
2750.93 

2744.86 
2738*73 
2732*39 
2726.06 
2719.74 

27 1 3*3  2 
2706.88 
2700.33 

Grains. 

2703.22 

2787.54 

2781.84 

2775*94 

2770.14 

2764.09 

2758.17 

2752.21 

2746.06 

2739.89 

2733-53 

2727.25 

2721.OI 

2714.61 

2708.04 

Grains. 

2799.85  ■ 

2794.19 
2788.69 
2782.99 

2777.19 

277I-i9 

2765.40 

275*947 

275341 

2747-23 

2740.93 

2734.80 

2728.59 

2T22.23 

2715.73 

Grains. 

2806.61 

2801.14 

2795.7° 

2789.99 

2784.30 

2778-54 

2772.70 

2766.73 

2760.75 

2754-73 

2748.42 

2742.31 
2736.23 
2729.89 
2723*35 

Grains. 

2813.85 

2808.52 

2803.17 

2797*45 

2  79 1  •  7  2 

2785.96 

2780.26 

2774*43 
2768.45 
2762.  $8 

2756.43 

2750.22 

2744.24 

2737.98 

273I-55 

Grains. 

2821.35 

2816.07 

2810.73 

2805.08 

2799.58 

2793.82 

2788.25 

2782.62 

2776.72 

2770.93 

2764.87 

2758.80 

2752.76 

2746-57 

2740.43 

Grains. 

2828.90 

2823.68 

2818.36 

2S12.03 

2807.56 

2801.89 

2796.45 

2790.81 

2785.06 

2779.26 

2773-33 

2767.44 

2761.51 

2755-34 

2749.28 

Grains.  1 

2836.39 

2831.36 

2826.31 

2821.OO 

2815.71 

2810.23 

2804.85 

2799.38 

2703.80 

2788.OO 

2782.14 

2776-33 

2770-59 

2764.57 

2758.48 

Grains. 

2844.16 

2839.26 

2834.40 

2829.28 

2824.12 

2818.80 
2813.6c 
2808.31 
280^.88 
2797.21 

279 1  *52 

2785.81 
2780.11 

2774*25 

2768.43 

Heat. 

60  grains 
of  fpirit  tc 
100  grains 
of  water. 

55  grains 
>of  fpirit  tc 
■  100  grain? 
of  water. 

50  grains 
»  of  fpirit  to 
:  1 00  grainy 
of  water. 

45  grains 
of  fpirit  tc 
100  grain? 
of  water. 

40  grains 
of  fpirit  to 
100  grain? 
of  water. 

35  grains 
of  fpirit  tc 
100  grains 
of  water. 

1  3°  grains 
iof  fpirit  tc 
:  100  grains 
of  water. 

25  grains 
of  fpirit  tc 
100  grains 
of  water. 

20  grains 
of  fpirit  tc 
100  grains 
of  water. 

1 5  grains 
of  fpirit  t( 
too  grains 
of  water. 

10  grains 
of  fpirit  tc 
ioo  grains 
of  water. 

5  grains 
»of  fpirit  to 
;  100  grains 
of  water. 

Water. 

•  deg. 

3° 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

Grains. 

28C2.03 

2847-45 

2842.62 

2837.64 
2832.76 

2827.68 

2822.65 
2817.49 
2812.16 
2806.75 
2801.25 

2795.69 
2700.13 
2784.36 
2778.64 

Grains. 

28  59.7 1 

2855-32 

2850.88 

2846.16 

2841.52 

2836.69 

2831.90 

2826.90 
2821.78 
2816.63 
28  II.23 
2805.85 
2800.40 

2794-9J 

2789.32 

Grains. 

2867.12 

2863.16 

2859.06 

2854.67 

2850.29 
2845.72 
2841.IO 

2836.30 
283 1.6 1 
2826.56 
2821.38 
2816.32 
2811.05 
2805.79 

:  2800.25 

Grains. 

2874.43 

2870.87 

2867.08 

2863.04 

2858.96 
2854.75 
2850.50 

2845.97 
2841.42 
2836.80 
2831.92 
2827.I  2 
2822.15 
2817.08 
281 1. 8c 

Grains. 

2881.34 
2878.21 
2874.81 
287  1.22 

2867.52 
2863.75 
2859.87 
2855.65 

2851.53 

2847.14 
.  2842.56 
:  2838.07 
2833.38 
1  II828.46 
1  2823.55 

Grains. 

2887.77 
2885.06 
2882.30 
2879.22 
2875.98 
2872.67 
2869.15 
2865.45 
2861.63 
2857.70 
28  53 -3  8 
2849.28 
2844. Si 
2840.26 

2835.3° 

Grains. 

2894.22 

2892.07 

2889.78 

2887.33 

2884.57 

2881.69 

2878.72 

2875.49 
2872.06 

2868.49 
2864.54 
2860.86 
2856.80 
2852.47 

>  284^.18 

Grains. 

29CO.85 

2899.31 

2897.61 

2895.67 
2893.58 
2S9i.Il 

2888.62 
2885.85 

1  2882.90 

2879.67 
2S76.22 

i  2872.88 
2869.16 
2865.15 
!  2861.12 

Grains. 

2908.21 

2907.45 

2906.39 

2904.98 

29°3*39 

2901.42 

2899*35 

2897.09 

2894.56 
2891.79 
2888.73 

2885.56 
2882.25 
2878.71 
2875.07 

Grains. 

2917.19 

2916.OC 

2916.41 
29 1 5-55 

2914.42 
2913.02 
2911.32 

2909.43 

29°7*33 
2905.04 
2902.35 
1  2899.55 
2896.58 

2898.43 
2890.03 

Grains. 

2928.80 
2928.99 
2028.93 

2928.49 

2927.81 
2926.73 

2925.50 
2923.9c 
2922.23 

.  2920.17 
;  2917.83 
:  2915.46 
!  2912.83 
1  29IO.O: 

.  2906.97 

Grains. 

2944*53 

204C.02 

2945.25 

2945.20 

2944*73 

2943.98 

1  2942.98 
1  2941.69 
-  2940.13 

'  2938-33 
2936.31 
;  2934.14 

1 2931.77 

>  ^929.15 
1 2926.28 

Grains. 

2967.14 

2967.45 

2967.40 

2967.05 

2966.34 

2965.39 

2964.1 1 
2  *  2.66 
2960.97 
2959.07 
.  2956.94 

■  2954-70 

;  2952.08 
1  2949.34 

/ 
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Table  II.  Real  Specific  Gravities  at  the  different  Temperatures. 


Heat. 

The  pure 
fpirit. 

100  grains^ 

of  fpirit  to 
5  grains 
of  water. 

100  grains 
of  fpirit  to 
10  grains 
of  water. 

100  grains 
of  fpirit  to 
15  grains 
of  water. 

ico  grains 
of  fpirit  to 
20  grains 
of  water. 

too  grains 
of  fpirit  to 
25  grains 
of  water. 

100  grains 
of  fpirit  to 
30  grains 
of  water. 

iv_o  grains 
of  fpirit  to 
35  grains 

ot  water. 

ico  grains 
of  fpirit  to 
40  grains 
of  water. 

ico  grains 
of  fpirit  to 
45  grains 
of  water. 

ico  grains 
of  fpirit  to 
50  grains 
of  water. 

100  grains 
of  fpirit  to 

55  grains 
of  water. 

100  grains 
of  fpirit  tc 
<5o  grains 
of  water. 

100  grains 
of  fpirit  to 
'65  grains 
of  water. 

deg. 

3° 

35 

40 

45 

5° 

55 

60 

65 

70 

75 

80 

8j 

90 

95 

100 

.83896 

.83672 

•83445 

.83214 

•82977 

.82736 

.825S0 

.82262 

.82023 

.81780 

•8153° 

•.81283 

.81039 

.80788 

•80543 

.84995 

.84769 

•84539 

.843 10 
.84076 

•83834 

■83599 

•83362 

.83124 

.82878 

.8.2631 

.82386 

.82142 

.81888 

.81643 

•85957 

•85729 

•85507 

•85277 

.85042 

.84802 

.84568 

•84334 

.84092 

.83851 

.83603 

•83355 

.83  III 
.82860 
.82618 

.86825 

.86587 

.86361 

.86131 

.85902 

.85664 

.85430 

•85193 

.84951 

.84710 

.84467 

.84221 

•83977 

.83724 

.83478 

•87585 

•87357 

•87134 

.86907 

.86676 

.86441 

.86208 

.85976 

•85736 

•85493 

.85248 

.85006 

.84762 

•845 11 

.84262 

.88282 

.88059 

.8^838 

.87613 

.87384 

.87150 

.86918 

.86686 

.8645I 

.86212 

.85966 

•85723 

•85483 

.85232 

.84984 

.88921 

.88701 

.88481 

.88255 

.88030 

.87796 

.87568 

•87337 

•87105 

.86864 

.86623 

.86380 

.86139 

.85896 

.85646 

.89511 

.89294 

.89073 

.88849 

.88626 

.88393 

.88169 

.87938 

•87705 

.87466 

.87228 

.86984 

•86743 

.86499 

.86254 

.90054 

.89839 

.89617 

.89396 

.89174 

.88945 

.88720 

.88490 

.88254 

.88018 

•87776 

•87541 

.87302 

.87060 

.86813 

•90558 

•99345 

.90127 

.89909 

.89684 

.89458 

.89232 

.89006 

•88773 

.88538 

.88301 

.88067 

.87827 

.87586 

•87340 

•9I023 

.90811 

.90596 
.90380 
(  .90160 

‘  .89933 

.89707 

.89479 

.89252 

.89018 

.887^1 

•88551 

.88312 

.88069 

.87824 

•9*449 
.91 241 
.91026 
.90812 
.90596 
.90367 
.90144 
.89920 
.89695 
.89464 
.89225 
.88998 
.88758 
.88521 
.88271 

.91847 

.91640 

.91428 

.912II 

.9C997 

.90768 

.90549 

.90328 

.00104 

.89872 

.89639 

.89409 

•89173 

.88937 

.88691 

.92217 

.92009 

.9*799 

•9*584 

■9*37° 

.9*144 

.9O927 

.9O7O7 

.90484 

,90252 

.90021 

•89793 

•89558 

.89322 

.89082 

Heat. 

1 00  grains 
of  fpirit  to 
70  grains 
of  water. 

too  grains 
of  fpirit  to 
75  grains 
ofwater. 

100  grains 
of  fpirit  to 
So  grains 
of  water. 

too  grains 
of  fpirit  tc 
85  grains 
of  water. 

too  grains, 
of  fpirit  to 
90  grains 
of  water. 

ico  grains 
of  fpirit  to 

95  grains 
of  water. 

100  grains 
of  fpirit  to 
100  grains 
of  water. 

95  grains 
of  fpirit  to 
100  grains 
of  water. 

90  grains 
of  fpirit  to 
100  grains 
of  water. 

S5  grains 
of  fpirit  to 
100  grains 
of  water. 

3o  grains 
of  fpirit  to 
100  grains 
of  water. 

75  grains 
of  fpirit  to 
100  grains 
of  water. 

70  grains 
of  fpirit  to 
100  grains 
of  water. 

65  grains 
of  fpirit  to 
ico  grains 
of  water. 

(leg. 

3° 

35 

40 

45 

5° 

-  55 
60 

65 

70 

75 

80 

8j 

90 

95 

100 

.92563 
•92355 
•92*5* 
•9*937 
•9I723 
.91502 
.9I  287 
.9IO66 
.90847 ' 
.90617 
•9°3S5 
•901 57 
.8992? 
.89688 
•89453 

.92889 

.92680 

•92476 

.92264 

.020  CO 

•9i837 

.91622 

.9I4OO 

.9II8I 

.90952 

.90723 

.9O496 

.90270 

•90!>37 

.89798 

•93I9I 

.92986 

.92783 

•92570 
•92358 
•92145 
•9*933 
■9*7*5 
■9*493 
.91  270 
.91042 
.908X8 

•9°  59° 
•90358 

.90123 

•93474 

•93274 

•93072 

.92859 

•92647 

•92436 

.92225 

.92010 

■9*7  93 
.91569 
.9x340 
.91119 
.9089I 
.90662 
.9O428 

•93741 
.93541 
•93341 
■93*3* 
•92  9*9 

•92707 

.92499 
.92283 
.92069 
.91849 
.91622 
•9I4°3 
•91 1 77 
.90949 
.90718 

•9399* 

•9379° 

•93592 

•93382 

■93*77 

•92963 

.92758 

.92546 

•92333 

.92III 

.9189I 

.9167O 

.91446 

.91221 

.9O992 

.94222 

•94025 

•93827 

.93621 

•934*9 

.93208 

.0500  2 

•9*794 

.92580 

.92364 

.92142 

.91923 

•9I7°5 

.91481 

•9I252 

•94447 

.94249 

.94058 

.95860 

•93658 

•93452 

•93247 

•93040 

.92828 

.92613 

•9*393 

•92I79 

.91962 

•91 74° 
*9I5I3 

•94675 

.94484 

•94295 

.94096 

•93897 

.95696 

•93493 

•93285 

.93076 

.92865 

.92646 

.02432 

.92220 

.91998 

.91769 

.94920 

•94734 

•94547 

•94348 

■94*49 

•93948 

•93749 

•93546 

•93337 

•93  *3  2 
.92917 
.92700 
.92491 
.92272 
.92047 

•95*73 

.9^988 

.94802 

•94605 
•944*4 
•94213 
.940 1 8 
.93822 
.93616 

•934*3 

.93201 

.92989 

.92779 

.92562 

.92346 

•95429 

•95246 

.95060 

.94871 

.94683 

.94486 

.94296. 

.94099 

.93898 

•93695 

.93488 
.93  28  2 

•93°75 

.92858 

.92646 

.95681 

•955°2 

•95328 

•95*43 

•94958 

.94767 

•94579 

.94388 

•94*93 

.93989 

•93785 

•93582 

•9338* 

•93*7° 

.92957 

•95944 
•95772 
.9  5602 

•95423 

•95243 

•95057 

.94876 

.94689 

.94500 

•9430i 

.94102 

.93902 

•93703 

•93497 

•93293 

Heat. 

do  grains 
of  fpirit  to 
100  grain 
of  water. 

55  grains 
>f  fpirit  to 
100  grains 
of  water. 

50  grains 
of  fpirit  tc 
100  grain1 
of  water. 

45  grains 
of  fpirit  tc 
coo  grains 
of  water. 

40  grains 
of  fpirit  tc 
too  grains 
of  water. 

35  £™ilis 
of  fpirit  tc 
100  grain 
of  water. 

30  grains 
of  fpirit  tc 
100  grains 
of  water. 

25  grains 
jf  fpirit  tc 
100  grains 
of  water. 

20  grains 
of  fpirit  to 
too  grains 
of  water. 

15  grains 
of  fpirit  to 
100  grains 
of  water. 

10  grains 
of  fpirit  to 
ico  grains 
of  water. 

5  gfains 

ot  fpirit  to 
ioo  grains 
of  water. 

Water. 

deg. 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

.96209 

.96048 

.95879 

•95705 

•95534 

•95357 

.95181 

.ocooo 

.94813 

.94623 

•9443 1 
.94236 

•94042 

•95839 

•93638 

•96470 
•963 1 5 

.96159 

•95993 

-95831 

.Q  5662 
*95493 

•953 18 

•95*39 

•94957 

.94768 

•94579 

•94389 

1  -94*96 

,  -93999 

1 

■967*9 

•96579 

•96434 

.96280 

.96126 

.95966 

.95804 

•95635 

.95469 

•95292 

.951 IX 

•94932 

•94748 

•94563 

.94368 

.96967 

.96840 

.96706 

.96563 

.96420 

.96272 

.96122 

.95962 

.95802 

•95638 

•95467 

•95297 

•95I23 

•94944 

•94759 

.97200 

.97086 

.96967 

.96840 

.96708 

.96575 

•96437 

.96288 

•96143 

•95987 

.95826 

•95667 

•95502 

•95328 

•95252 

.97418 

■973*9 
.97220 
.971 10 
.96995 
.96877 
.96752 
.96620 
.96484 

•96344 

.96192 

.96046 

.95889 

•95727 

•95556 

•97635 

••97556 

.97472 

•97384 

.97284 

.97181 

.97074 

.96959 

.96836 

.96708 

.96568 

•96437 

.96293 

.96x39 

•95983 

.97860 

.97801 

•97737 

.97666 

•97589 

.97500 

•97409 

•97309 

.97203 

.97086 

.96965 

.96843 

.96711 

.96568 

.96424 

.98108 

.98076 

•98053 

.97980 

.97920 

•97847 

■9777* 

.97688 

.97596 

•97495 

•97385 

.97271 

■97*53 

•97025 

.96895 

.98412 

•98397 

•98373 

•98338 

.98293 

.98239 

.98176 

.98106 

.98028 

•97943 

•97845 

•97744 

•97637 

•97523 

.97401 

.98804 

.98804 

•98795 

•98774 

•98745 

.98702 

.98654 

•98594 

.■98527 

•98454 

•s>83  67 
.98281 
.98185 
.98082 

•97969 

•99334 
•99344 
•9934 5 
•99338 
.99316 
.99284 
•99244 
.99x94 

•99*34 
.99066 
.98991 
.98912 
.988  24 
.98729 
.98625 

1,00990 

I.OOO94 

1.00086 

1.00068 

1,00038 

I.OOCOO 

.99950 

.99894 

.99830 

•99759 

.99681 

.99598 

.99502 

.99402 

4<G  2 


We 


^Spirituous 

.Liquors. 
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We  formerly  obferved,  that  the  feries  of  mixtures  cipal  line  AB. 
chofen  by  Sir  Charles  Blagden,  for  the  advantages  at¬ 
tending  it  in  making  the  experiment,  was  not  fuited  for 
folving  the  queftions  which  commonly  occur  in  the 
fpirit  bufinefs.  He  accordingly  fuggefts  the  propriety 
of  forming  tables  in  a  convenient  leries  from  the  data 
furniftied  by  thefe  experiments,  indicating  the  propor¬ 
tion  of  ingredients  contained  in  fome  conftant  weight  or 
bulk. 

To  facilitate  the  conftru&ion  of  fuch  tables,  it  is  ne¬ 
ceffary  to  confider  the  fubje£t  in  the  moft  general  man¬ 
ner.  Therefore  let  a  reprefent  the  conftant  number 
100.  Let  w  and  j-  reprefent  the  quantities  of  water  and 
fpirit  by  weight  in  any  mixture  j  that  is,  the  pounds, 
ounces,  or  grains  of  each.  Let  x  reprefent  the  quan¬ 
tity  per  cent,  of  fpirits  alfo  by  weight  j  that  is,  the  num¬ 
ber  of  pounds  of  fpirits  contained  in  100  pounds  of  the 
mixture  ;  and  lety  be  its  quantity  per  cent,  in  gallons, 
or  the  number  of  gallons  contained  in  100  gallons  of 
the  unmixed  ingredients.  Let  m  be  the  bulk  of  a  pound 
of  fpirit  of  any  given  temperature,  the  bulk  of  a  pound 
of  water  of  the  fame  temperature  being  accounted  1. 

Then  to-j-j-is  the  weight  of  any  mixture,  and 
tn  s  is  its  bulk. 


We  have  the  following  proportions :  1.  ^'=za  : 

a  s 

and  j—  (Equation  ill)  j  and  hence  s  may  be 

found  when  x  the  per  centage  in  weight  is  given,  for 
-  (Equation  2.) 


-a; 


2.  w^m  s  :  msma  :  y,  and  yzza 


m  s 


(Equa- 
w-\-ms  K 

tion  3d)  ;  and  s  may  be  found  when  y,  the  per  centage 
in  gallons,  is  given  ;  for  s=. (Equation  4th). 

The  ufual  queftions  which  can  be  folved  from  thefe 
experiments  are, 

1.  To  afcertain  the  quantity  of  fpirits  percent,  in 
bulk  from  obfervation  of  the  fpecific  gravity,  or  to  tell 
how  many  gallons  of  fpirit  are  in  100  gallons  of  mix¬ 
ture. 

Look  for  the  fpecific  gravity  in  the  table,  and  at  the 
head  of  the  column  will  be  found  the  w  and  j-  corre- 
fponding.  If  the  precife  fpecific  gravity  obferved  is  not 
in  the  tables,  the  j-  muft  be  found  by  interpolation.  And 
here  it  is  proper  to  remark,  that  taking  the  Ample  pro¬ 
portional  parts  of  fpecific  gravity  will  not  be  fufficiently 
e*xa£t,  efpecially  near  the  beginning  or  the  end  of  the 
table,  becaufe  the  denfities  correfponding  to  the  feries 
of  mixtures  do  not  change  uniformly.  We  muft  have 
recourfe  to  the  general  rules  of  interpolation,  by  means 
of  firft  and  fecond  differences,  or  be  provided  with  a  fub- 
lidiary  table  of  differences.  A  good  deal  of  pra&ice  in 
computations  of  this  kind  fuggefted  the  following  me¬ 
thod  of  making  fuch  interpolations  wfith  great  difpatch 
plate  and  abundant  accuracy.  On  a  plate  of  wood  or  metal, 
CCCCXCIXor  ftiff  card-paper,  draw  a  line  EF  (fig.  1.),  as  a  fcale 
x*  of  equal  parts,  reprefenting  the  leading  or  equable  arith¬ 
metical  feries  of  any  tabic.  (In  the  prefent  cafe  EF  is 
the  fcale  on  w7hich  j-  is  computed.) — Through  every 
point  of  divifion  draw  the  perpendiculars  BA,  EC,  FD, 
&c.  Make  one  of  them  AB  more  confpicuOus  than  the 
reft,  and  diftiriguhh  the  others  alfo  in  fuch  fort,  that 
the  eye  fhall  readily  catch  their  diftance  from  the  prin- 


s  p  1 

Let  GPL  be  a  thin  flip  of  whalebone,  Spirituom 
of  uniform  breadth  and  thicknefs,  alfo  divided  into  Liquors, 
equal  parts  properly  diftinguifhable.  Laftly,  let  there 
be  a  pin  P  fixed  near  the  middle  of  the  principal  line 
AB. 

Now  fuppofe  that  a  value  of  s  is  to  be  interpolated 
by  means  ot  an  obferved  fpecific  gravity  not  in  the  ta¬ 
ble.  Look  for  the  neareft  to  it,  and  note  its  diflance 
from  the  preceding  and  the  following.  Let  thefe  be 
PH  and  PK  on  the  flexible  fcale.  Alfo  take  notice  of 
the  lines  K  10  and  H  10,  whofe  diftances  from  AB  are 
equal  to  the  conitant  difference  between  the  fucceflive 
values  of  S,  or  to  any  eafily  eftimated  multiple  of  it  (as 
in  the  prefent  cafe  we  have  taken  10  and  10,  inftead  of 
5  and  5,  the  running  difference  of  Sir  Charles  Blag- 
den’s  table).  Then,  leaning  the  middle  point  P  of  the 
w7halebone  on  the  pin  P  in  the  board,  bend  it,  and  place 
it  flantwife  till  the  points  K  and  H  fall  fomewhere  on 
the  two  parallels  K  10  and  H  10.  No  matter  how 
oblique  the  pofition  of  the  whalebone  is.  It  will  bend 
in  fuch  a  manner  that  its  different  points  of  divifion  (re¬ 
prefenting  different  fpecific  gravities)  will  fall  on  the 
parallels  wdiich  reprefent  the  correfponding  values  of  j*. 

We  can  fay  that  all  this  may  be  done  in  lefs  than  half  a 
minute,  and  lefs  thne  than  is  neceffary  for  infpefling  a 
table  of  proportional  parts,  and  not  the  tenth  part  of 
that  neceffary  for  interpolating  by  fecond  differences. 

Yet  it  is  exa£l  enough  (if  of  the  fize  of  a  duodecimo 
page)  for  interpolating  three  decimal  places.  This  is 
ten  times  more  exa£l  than  the  prefent  cafe  requires.  To 
return  from  this  digreftion. 

Having  thus  found  s  in  the  table,  we  get  x  or  y  by 

.  .as  t ms 

the  equations - rz#,  and  a - zzy. 

‘iu-f-r  w-\-ms  J 

But  here  a  material  circumftance  occurs.  The  weight 
of  alcohol  s,  and  its  per  centage  xy  was  rightly  deter¬ 
mined  by  the  fpecific  gravity,  becaufe  it  w7as  interpolated 
between  two  values,  which  were  experimentally  con- 
ne£ted  w7ith  this  fpecific  gravity.  But  in  making  the 
tranfition  from  x  to  y,  we  only  give  the  per  centage  in 
gallons  before  mixture,  but  not  the  number  of  gallons 
of  alcohol  contained  in  an  hundred  gallons  of  mixed  li¬ 
quor.  For  when  we  have  taken  a — y  and  y  inftead  of 
w  and  r,  they  will  indeed  make  a  fimilar  compound 
wThen  mixed,  becaufe  the  proportion  of  their  ingredients 
is  the  fame.  Bat  they  will  not  make  100  gallons  of 
this  compound,  becaufe  there  is  a  (hrinking  or  conden- 
fatioh  by  mixture,  and  the  fpecific  gravity  by  which  we 
interpolated  s  is  the  phyfical  or  real  fpecific  gravity  cor¬ 
refponding  to  w  and  s  ;  while  — the  fpecific  gra¬ 
vity  implied  in  the  value  of  y ,  is  the  mathematical  den- 
fity  independent  on  this  condenfation.  Since  therefore  y, 
together  with  a — y,  make  lefs  than  100  gallons  of  the 
compound,  there  muft  in  100  gallons  ox  it  be  more  alco¬ 
hol  than  is  exprefled  by  y. 

Let  G  be  the  mathematical  fpecific  gravity  (zz 
,  and  f  the  phyfical  or  real  obferved  fpeci- 

w-\-m  j*  / 

fic  gravity  (which  w7e  cannot  exprefs  algebraically)  ; 
and  let  %  be  the  gallons  of  alcohol  really  contained  in 
100  gallons  of  the  compound.  7' he  bulk  being  inveife- 
ly  as  the  denfity  or  fpecific  gravily,  it  is  evident  that 
the  bulk  of  the  compound  muft  be  to  100  gallons  as 

to 
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Spirituous  to  G.  And  fince  we  want  to  make  it  ftill  up  to  ioo 
Liquors,  gallons,  we  muft  increafe  it  in  the  proportion  of  G  to 
g.  And  becaufe  this  augmentation  muft  be  of  the 
fame  ftrength  with  this  contracted  liquor,  both  ingredi¬ 
ents  muft  be  increafed  in  the  proportion  of  G  to  g,  and 


we  muft  have  G  :  gzny  :  55,  and  xzzgx^r*  Now, 

G 

inftead  of  y,  write  a 


s 

wf-s  9 


w-\-m  s9 


and  inftead  of  -pr  write 
G 


which  are  refpe&ively  equal  to  them.  This 


gives  us  %—g  a  x 


w-Ums  ms 

- &  n  v _ \ _ _  v  . _ _ 


,  =**X- 


‘lu+j*  w-f-r  eiu-f-r 

All  this  will  be  illuftrated  by  an  example. 

Suppofe  that  we  have  obferved  the  fpecific  gravity  ofi- 
a  fpirituous  liquor  of  the  temperature  6o°  to  be  0.941 28. 
Looking  into  Sir  Charles  Blagden’s  table,  we  find  the 
gravities  0.94018  and  0.94296,  and  the  .f  correfpond- 
ing  to  them  is  80  and  75,  the  water  in  each  mixture 
being  100.  By  interpolation  we  obtain  the  j*  corre¬ 
sponding  to  0.94128,  viz.  78.  At  this  temperature 

772iz:— g— ,  zzi.21212,  and  ms- 194.54545.  Therefore 

n  04.  C4C4C 

2=0.94128  x  IOO  x  =49,997, or  very  near- 

5°* 

We  have  feen  even  perfons  not  unacquainted  with 
SubjeCts  of  this  kind  puzzled  by  this  fort  of  paradox. 

&  is  faid  to  be  the  per  centage  of  fpirit  in  the  com¬ 
pound.  The  compound  has  the  fame  proportion  of  in¬ 
gredients  when  made  up  to  100  gallons  as  before,  when 
y  was  faid  to  be  its  per  centage,  and  yet  y  and  %  are  not 
the  fame.  The  fa£t  is,  that  although  %  is  the  number 
of  gallons  of  alcohol  really  contained  in  100  gallons  of 
the  compound,  and  this  alcohol  is  in  the  fame  propor¬ 
tion  as  before  to  the  water,  this  proportion  is  not  that 
of  50  to  50  :  for  if  the  ingredients  were  feparated  again, 
there  would  be  50  gallons  of  alcohol  and  52,876  of 
water. 

The  proportion  of  the  ingredients  in  their  feparate 

tn  s 

ftate  is  had  by  the  3d  equation  yzz.a  — : - ,  which 


is  equivalent  to  G  a  ■ 


w~\~tns9 
For  the  prefen t  example 


iu+j- 

y  will  be  found  48.599,  and  a — y ,  or  the  water  per 
cent.  51.401,  making  ioo^  gallons  of  unmixed  ingre¬ 
dients.  We  fee  then  that  there  has  been  added  1.398 
gallons  of  alcohol  j  and  fince  both  ingredients  are  aug¬ 
mented  in  the  proportion  of  G  to  g,  there  have  alio 
been  added  1.478  of  water,  and  the  'whole  addition  for 
making  up  the  100  gallons  of  compound  is  2.876 
gallons  5  and  if  the  ingredients  of  the  compound  were 
feparate,  they  would  amount  to  102,876  gallons.  This 
might  have  been  found  at  the  firft,  by  the  proportion, 
G  :  g — Grioo  :  (The  addition'). 

The  next  queftion  which  ufually  occurs  in  bufinefs  is 
to  find  what  denfity  will  refult  from  any  propofed  mix-  - 
ture  per  gallon.  This  queftion  is  folved  by  means  of 
1  .  w  y 

the  equation  — - — ; — rzj.  In  this  examination  it  will 
m  [a — y) 

be  moft  convenient  to  make  wzza.  If  the  value  of  j* 
found  in  this  manner  falls  on  a  value  in  the  tables,  we 
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have  the  fpecific  gravity  by  infpe&ion.  If  not,  we  muft  Spirituott* 
interpolate.  Liquors. 

N.  B.  The  value  of  m,  which  is  employed  in  thefe  ^ - 4 

reductions,  varies  with  the  temperature.  It  is  always 
obtained  by  dividing  the  fpecific  gravity  of  alcohol  of 
that  temperature  by  the  fpecific  gravity  of  water  of  the 
fame  temperature.  The  quotient  is  the  real  fpecific 
gravity  of  alcohol  for  that  temperature.  Both  of  thefe 
are  to  be  had  in  the  firft  and  laft  copartments  of  Sir 
Charles  Blagden’s  table. 

Thefe  operations  for  particular  cafes  give  the  anfwers 
to  particular  occafional  queftions.  By  applying  them 
to  all  the  numbers  in  the  table,  tables  maybe  conftruCt- 
ed  for  folving  every  queftion  by  infpeCtion. 

There  is  another  queftion  which  occurs  moft  fre¬ 
quently  in  the  excife  tranfaCtions,  and  alfo  in  all  com- 
pofitions  of  fpirituous  liquors,  viz.  What  ftrength  will 
refult  from  a  mixture  of  two  compounds  of  known 
ftrength,  or  mixing  any  compound  with  water  ?  To 
folve  queftions  of  this  kind  by  the  table  fo  often  quo¬ 
ted,  we  muft  add  into  one  fum  the  water  per  gallon  of 
the  different  liquors.  In  like  manner,  take  the  fum  of 
the  fpirits,  and  fay,  as  the  fum  of  the  waters  is  to  that 
of  the  alcohols,  fo  is  a  to  s  /  and  operate  with  a  and  s 
as  before. 

Analogous  to  this  is  the  queftion  of  the  duties. 

Thefe  are  levied  on  proof  fpirit  \  that  is,  a  certain  duty 
is  charged  on  a  gallon  of  proof  fpirit  j  and  the  gauger’s 
bufinefs  is  to  difeover  how  many  gallons  of  proof  fpirit 
there  is  in  any  compound.  The  fpecification  of  proof 
fpirit  in  our  excife  laws  is  exceedingly  obfeure  and  com¬ 
plex.  A  gallon  weighing  7  pounds  13  ounces  (at  550) 
is  accounted  1  t©  6  under  proof.  The  gallon  of  water 
contains  58476  grains,  and  this  fpirit  is  54688.  Its 
denfity  therefore  is  0.93523  at  550,  or  (as  may  be  in¬ 
ferred  from  the  table)  0.9335  at  6o°.  This  denfity 
correfponds  to  a  mixture  of  100  grains  of  water  with 
93*457  alcohol.  If  this  be  fuppofed  to  refult  from 
the  mixture  of  6  gallons  of  alcohol  with  1  of  water  (as 
is  fuppofed  by  the  defignation  of  1  to  6  under  proof), 
the  gallon  of  proof  fpirits  confifts  of  100  parts  of  fpirits 
by  weight,  mixed  with  75  parts  of  water.  Such  a  fpirit 
will  have  the  denfity  0.9162  nearly. 

This  being  premifed,  in  order  to  find  the  gallons  of 
proof  fpirits  in  any  mixture,  find  the  quantity  of  alco¬ 
hol  by  weight,  and  then  fay,  as  100  to  175,  fo  is  the 
alcohol  in  the  compound  to  the  proof  fpirit  that  may  be 
made  of  it,  and  for  which  the  duties  muft  be  paid. 

We  have  confidered  this  fubjeCt  at  fome  length,  be¬ 
caufe  it  is  of  great  importance  in  the  fpirit-trade  to  have 
thefe  circumftances  ascertained  with  precifion  \  and  be¬ 
caufe  the  fpecific  gravity  is  the  only  fure  criterion  that 
can  be  had  of  the  ftrength.  Firing  of  gunpowder,  or 
producing  a  certain  bubble  by  (baking,  are  very  vague 
tefts  j  whereas,  by  the  fpecific  gravity,  we  can  very  fe- 
curely  afeertain  the  ftrength  within  one  part  in  500,  as 
will  prefently  appear. 


Sir  Charles  Blagden,  or  Mr  Gilpin,  has  publifhed  *  *  Phi l of 
a  moft  copious  fet  of  tables,  calculated  from  thefe  valu-  Tra?ifa£U 
able  experiments.  In  thefe,  computations  are  made  for  !794* 
every  unit  of  the  hundred,  and  for  every  degree  of  the 
thermometer.  But  thefe  tables  are  ftill  not  in  the  moft: 
commodious' form  for  bufinefs.  Mr  John  Wilfon,  an 
ingenious  gentleman  refiding  at  Dundee,  has  juft  pub¬ 
lished. 
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Spirituous  lifted  at  Edinburgh  tables  fo  me  what  fimilar,  founded 
Liquors.  on  fame  experiments.  Both  of  thefe  tables  ftow 
"  ^  ^  the  quantities  by  meafure  correfponding  to  every  unit 
by  weight  of  Sir  Charles  Blagden’s  experiments,  and 
for  every  degree  of  temperature,  dhey  alfo  (how  the 
per  centage  of  alcohol,  and  the  condenfation  or  the 
quantity  loft  by  mixture.  But  as  they  both  retain  the 
original  feries  of  parts  by  weight,  which  is  very  unufual, 
the  fpirit  traders  will  find  confiderable  difficulty  in 
making  ufe  of  them.  Retaining  this  feries  alfo  caufes 
all  the  per  centage  numbers  (which  are  the  only  inte- 
refting  ones  to  the  trader)  to  be  fraflional,  and  no  an- 
fwer  can  be  had  without  a  double  interpolation. 

We  have  therefore  calculated  a  table  in  the  form  in 
which  it  muft  be  moft  ufeful  and  acceptable  to  thofe 
who  are  engaged  in  the  fpirit  trade,  lhowing  at  once 
the  fpecific  gravity  which  refults  from  any  proportion  of 
admixture  in  hundredth  parts  of  the  whole.  This  an- 
fvvers  immediately  the  chief  queftions  in  the  terms  in 
which  they  are  ufually  conceived  and  propofed.  The 
two  firft  or  leading  columns  ftow  the  proportion  in  gal¬ 
lons,  pints,  or  other  cubic  meafures,  of  the  mixture,  the 
whole  quantity  being  always  100.  The  fecond  column 
ftows  the  correfponding  fpecific  gravity  :  fo  that  we 
can  either  find  the  proportion  of  the  ingredients  by  the 


obferved  fpecific  gravity,  or  find  the  gravity  refulting  Spiritucuv 
from  any  proportion  of  the  ingredients.  A  third  co-  Liquor  ^ 
lumn  ftows  how  much  the  hundred  meafures  of  the  two 
ingredients  fall  fhort  of  making  an  hundred  meafures  of 
the  compound.  A  fimple  proportion,  which  can  be 
done  without  the  pen,  will  determine  what  part  of  this 
deficiency  muft  be  made  up  by  fpirit.  The  ufe  of  this 
table  muft  now  be  fo  familiar  to  the  reader’s  mind, 
that  wre  need  not  give  further  inftru&ions  about  it. 

This  is  followed  by  another  fimilar  table,  giving  an 
immediate  anfwer  to  the  moft  ufual  queftion,  “  How 
many  meafures  of  alcohol  are  there  really  contained  in 
100  meafures  ?  This  is  alfo  accompanied  by  a  column 
of  condenfation.  It  would  have  been  fomewhat  more 
elegant,  had  the  fpecific  gravities  in  this  table  made  the 
equable  feries  and  leading  column.  But  we  did  not  ad¬ 
vert  to  this  till  we  had  computed  the  table,  and  the  la¬ 
bour  was  too  great  to  be  repeated  for  flight  reafons. 

The  tables  are  only  for  the  temperature  6o0,  To  this 
the  fpirituous  liquors  can  always  be  brought  in  thefe  cli¬ 
mates  }  and  in  cafes  where  wre  cannot,  a  moment’s  in~ 
fpe£tion  of  Sir  Charles  Blagden’s  table  will  point  out 
very  nearly  (or  exa&ly,  by  a  fhort  computation)  the 
nccefiary  corre&ions. 


Tom  pound. 

Specific 

Gtavity. 

Cond. 

per 

cent. 

Compound. 

Specific 

Gravity. 

Cond. 

per 

cent. 

Compound. 

Specific 

Gravity. 

Cond. 

per 

cent* 

S. 

w. 

S. 

w. 

S. 

w. 

IOO 

0 

0.8250 

66 

34 

O.9073 

2.5 

33 

67 

O.964O 

2-3 

99 

1 

O.8278 

O.I9 

65 

35 

O.9095 

2.6  * 

32 

68 

O.965  I 

2-3  ' 

98 

2 

0.8306 

0*33 

64 

36 

0.9116 

2.6 

3 1 

69 

O.9662 

2.2 

97 

3 

0-8333 

0.4 

63 

37 

°*9I37 

2.6 

30 

7° 

0.9673 

2.1 

96 

4 

0.8360 

0*5 

62 

38 

o*9 1 57 

2.6 

29 

7 1 

0.9683 

2. 

95 

5 

0.8387 

0.6 

6l 

39 

0.9177 

2*7 

28 

72 

0.9693 

I.9 

94 

6 

0.8413 

0.7 

60 

4° 

0.9198 

2.7 

27 

73 

0.9704 

I.9 

93 

7 

0.8439 

0.8 

59 

41 

0.9218 

2.7 

26 

74 

o-97 1 3 

1.8 

92 

8 

0.8465 

1  '9 

58 

42 

0.9238 

2.7 

25 

75 

0.9724 

I*7 

91 

9 

C.8491 

1. 

57 

43 

°-9257 

2.7 

24 

76 

o-9734 

1.6 

90 

10 

0.8516 

1. 1 

56 

44 

0.9277 

2.8 

23 

77 

0.9744 

1.6 

89 

11 

0.8542 

1.2 

55 

45 

O.9296 

2.8 

22 

78 

0-9754 

*•5 

88 

12 

0.8567 

i*3 

54 

46 

O.93I6 

2.8 

21 

79 

0.9763 

i*4 

87 

J3 

O.8592 

i*4 

53 

47 

0*9335 

2.8 

20 

80 

0-9773 

^•3 

86 

*4 

0.8617 

*•5 

52 

48 

o-9353 

2.8 

J9 

81 

0.9783 

1.2 

85 

15 

0.8641 

i*5 

51 

49 

0-9371 

2.8 

18 

82 

0-9793 

1.2 

84 

16 

0.8666 

1.6 

5° 

5° 

0.9388 

2.8 

i7 

83 

0.9802 

1.1 

83 

*7 

0.8690 

49 

51 

0.9406 

2.8 

1 6 

84 

O.981  2 

1. 

82 

18 

0.8713 

i*7 

48 

52 

0.9423 

2  8 

*5 

85 

O.9822 

0.9 

81 

*9 

0*8737 

*‘.7 

47 

53 

0.9440 

2.8 

86 

O.9832 

0.9 

80 

20 

0.8760 

1.8 

46 

54 

0.9456 

2*7 

*3 

87 

O.9842 

0.8 

79 

21 

0.8764 

l*9 

45 

55 

o*9473 

2*7 

1 2 

88 

0.9853 

°*7 

78 

22 

0.8807 

2. 

44 

56 

0.9489 

2.7 

1 1 

89 

0.9863 

°*7 

77 

23 

0.8830 

2. 

43 

57 

0.9505 

2.7 

10 

90 

0.9874 

0.6 

76 

24 

0.8853 

2.1 

42 

58 

0.9520 

2.7 

9 

9l 

O.9886 

0.5 

75 

•25 

0.8876 

2.1 

41 

59 

0-9535 

2.6 

8 

92 

O.9897 

0.4 

t  74 

26 

0.8899 

2.2 

40 

60 

0.9549 

2.6 

7 

93 

O.9909 

°*3 

73 

27 

0.8921 

2.2 

39 

61 

0-9563 

2.6 

6 

94 

O.992I 

°*3 

72 

28 

0.8944 

2*3 

38 

62 

0.9577 

2*5 

5 

95 

0-9933 

0.2 

71 

29 

0.8966 

2:3 

37 

63 

0.9590 

2*5 

4 

96 

0.9946 

Owl 

7° 

3° 

0.8988 

2.4 

36 

64 

O.9603 

2.4 

3 

97 

0.9959 

O.O7 

69 

31 

0.9010 

2*5 

35 

65 

O.9616 

2.4 

2 

98 

0.9972 

O.O3 

68 

32 

0.9031 

2*5 

34 

66 

O.9628 

2*3 

1 

90 

0.9985 

0.01 

67 

33 

0.9053 

2*5 

33 

67 

O.964O 

2-3 

0 

100 

1.0000 

0.00 

66 

34 

0.9073 

2*5 

i 

1 
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Spir. 

per 

cent. 

Specific 

Gravity. 

Contr. 

Spir. 

per 

cent. 

Specific 

Gravity. 

Contr. 

Spir. 

per 

cent. 

Specific 

Gravity. 

Contr. 

IOO 

0.82500 

66 

O.9IO95 

2*59 

33 

O.96481 

2.27 

99 

O.82629 

O.18 

65 

0.91306 

2.62 

32 

0.96587 

2.21 

98 

O.83142 

°-34 

64 

O.915H 

2.64 

3i 

O.96691 

2.I5 

97 

°-8S449 

0.46 

63 

O.91714 

2.66 

3° 

0.96793 

2.08 

96 

0.8375° 

o-57 

62 

0.91914 

2.68 

29 

O.96894 

2.00 

95 

O.84O48 

0.68 

61 

O.92112 

2.70 

28 

O.96992 

*•93 

94 

°-s4339 

0.8 

60 

0.92308 

2.72 

27 

0.97089 

1.86 

93 

O.8462I 

0.9 

59 

O.9250I 

2.74 

26 

0.97185 

1.79 

92 

O.849OO 

I.OI 

58 

0.92692 

2.76 

25 

0.97280 

1  *7 1 

91 

0.85172 

1. 1 1 

57 

0.92883 

2.77 

24 

0-97374 

1.63 

90 

o-85443 

1. 21 

56 

0.93072 

2.78 

23 

0.97468 

1.56 

89 

O.857O4 

I*3I 

55 

0.93258 

2.80 

22 

0,97561 

1.48 

88 

0.85971 

i-39 

54 

0-93436 

2.81 

21 

0.97654 

1.4 

87 

0.86228 

1.47 

53 

O.9361  2 

2.81 

20 

097747 

r*32 

86 

O.86483 

i-54 

52 

0.93786 

2.82 

J9 

0.97841 

1.24 

85 

O.86737 

1 .61 

51 

093958 

2.81 

18 

0.97936 

1. 17 

84 

O.86987 

1.67 

5° 

0.941 28 

2.79 

17 

0.98032 

1.08 

83 

O.87235 

1.74 

49 

0.94293 

2.78 

16 

0.981 29 

1. 00 

82 

O.87481 

1.81 

48 

0-94455 

2.76 

!5 

0.98228 

•93 

8t 

O.87726 

1.88 

47 

0.94610 

2-73 

r4 

c.98328 

.85 

80 

O.87969 

1.94 

46 

0.94768 

2.71 

r3 

0.98430 

.78 

79 

0.88207 

2. 

45 

0.94923 

2.70 

12 

0.98634 

•71 

78 

O.88445 

2.05 

44 

0.95074 

2.68 

1 1 

0.98640 

.66 

77 

0  88676 

2.1 1 

'  43 

0.95219 

2.66 

10 

0.98748 

.61 

76 

0.88909 

2.17 

42 

o.95364 

2.63 

9 

0.98858 

•Sl 

75 

0.89140 

2.22 

41 

0.95502 

2.60 

8 

0.98973 

•43 

74 

0.89367 

2.26 

40 

0.95636 

2.58 

7 

0.99091 

•34 

73 

o-8 9593 

2.3 1 

39 

0  95766 

2.54 

6 

0.9921 1 

•25 

72 

O.89815 

2.36 

3s 

0  95894 

2.49 

5 

0-99334 

.18 

7i 

O.9OO35 

2.41 

37 

O.960I9 

2.46 

4 

0.99461 

.12 

70 

0.90241 

2.49 

36 

O.9614I 

2-43 

3 

0.99591 

v  *7 

69 

O.9O464 

2.47 

35 

O.96258 

2.38 

2 

0.99725 

•3 

68 

o  90675 

2 -51 

34 

O.9637I 

2-33 

1 

0.99861 

.1 

67 

0.90885 

2-55 

33 

O.96481 

2.27 

0 

1.00000 

.0 

66 

°*9io95 

2-5§ 

1 

Spirituous 

Liquors. 


<{  In  the  firii  table,  of  which  the  foie  intention  is  to 
point  out  the  proportion  of  ingredients,  the  fpecific  gra¬ 
vities  are  computed  only  to  four  places,  ovhich  will  al¬ 
ways  give  the  anfwer  true  to  -g-^Voth  part.  In  the  laft, 
which  is  more  immediately  interefting  to  the  merchant 
in  his  tranfa&ions  with  the  excife  office,  the  computa¬ 
tion  is  carried  one  place  further.” 

The  confideration  of  the  firfl  of  thefe  two  tables  will 
furnifh  fome  ufeful  information  to  the  reader  who  is  in- 
terefted  in  the  philofophy  of  chemical  mixture,  and  who 
endeavours  to  invefligate  the  nature  of  thofe  forces 
which  connect  the  particles  of  tangible  matter.  Thefe 
vary  with  the  diffance  of  the  particle  \  and  therefore 
the  law  of  their  action,  like  that  of  univerfal  gravitation, 
is  to  be  difcovered  by  meafuring  their  fenfible  effects  at 
their  various  diflances.  Their  change  of  diftance  is 
feen  in  the  change  of  denfity  nr  fpecific  gravity. 

Did  the  individual  denfities  of  the  water  and  fpirit 
remain  unchanged  by  mixture,  the  fpecific  gravity  would 
change  by  equal  differences  in  the  feries  of  mixtures  on 
which  this  table  is  conflru&ed  •,  for  the  bulk  being  al¬ 
ways  the  fame,  the  change  of  fpecific  gravity  mud  be 
t lie  difference  between  the  weight  of  the  gallon  of  wa¬ 
ter  which  is  added  and  that  of  the  gallon  of  fpirit  which 


is  taken  out.  The  whole  difference  of  the  fpecific  gra¬ 
vities  of  fpirits  and  water  being  1.750  parts  in  10,000, 
the  augmentation  by  each  fucceffive  change  of  a  meafure 
of  fpirit  for  a  meafure  of  water  would  be  the  ioctli 
part  of  this,  or  17.5.  But,  by  taking  the  fucctflive 
differences  of  denfity  as  they  occur  in  the  table,  we  fee 
that  they  are  vaftly  greater  in  the  firfl  additions  of  wa¬ 
ter,  being  then  about  10  j  after  which  they  gradually 
diminifh  to  the  medium  quantity  174,  when  water  and 
fpirits  are  mixed  in  nearly  equal  bulks.  The  differences 
of  fpecific  gravity  dill  diminifh,  and  are  reduced  to  9, 
when  about  75  parts  of  water  are  mixed  with  25  of  fpi¬ 
rit.  The  differences  now  increafe  again  ;  and  the  laft, 
when  99  parts  of  water  are  mixed  with  one  part  of  fpi¬ 
rit,  the  difference  frqm  the  fpecific  gravity  of  pure  Water 
is  above  14.  N 

The  mechanical  effect,  therefore,  of  the  addition  of 
a  meafure  of  water  to  a  great  quantity  of  fpirit  is  great¬ 
er  than  the  fimilar  effe6l  of  the  addition  of  a  meafure  of 
fpirits  to  a  great  quantity  of  water.  What  we  call  me¬ 
chanical  effect  is  the  local  motion,  the  change  of  difiance 
of  the  particles,  that  the  corpufcular  forces  may  again 
be  in  equilibrio.  Obferve,  too,  that  this  change  is 
greater  than  in  the  proportion  of  tjie  diftance  of  the 

particles  $ 
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Spirituous  particles ;  for  the  denfity  of  water  is  to  that  of  fpirlts 
Liquors,  nearly  as  6  to  5,  and  the  changes  of  fpecific  gravity  are 
v  *  nearly  as  6  to  3. 

We  alfo  fee  that  the  changing  caufe,  which  produces 
the  abfolute  condenfation  of  each  ingredient,  ceafes  to 
operate  when  75  parts  of  water  have  been  mixed  with 
25  of  alcohol :  for  the  variation  of  fpecific  gravity,  from 
diminiftiing  comes  now  to  increafe;  and  therefore,  in 
this  particular  ftate  of  compolition,  is  equable.  Things 
are  now  in  the  fame  ftate  as  if  we  were  mixing  two  fluids 
which  did  not  aft 'on  each  other,  but  were  mutually  dif- 
feminated,  and  whofe  fpecific  gravities  are  nearly  as  9  to 
10  3  for  the  variation  9  of  fpecific  gravity  may  be  confi- 
dered  as  the  100th  part  of  the  whole  difference,  in  the 
fame  manner  as  1  7.7  would  have  been  had  water  and  al¬ 
cohol  fuftained  no  contraction. 

The  imagination  is  greatly  aflifted  in  the  contempla¬ 
tion  of  geometrical  quantity  by  exhibiting  it  in  its  own 
form.  Specific  gravity,  being  an  expreffion  of  denfity 
(a  notion  purely  geometrical),  admits  of  this  illuftra- 
tion. 

plate  Therefore  let  AB  (fig.  2.)  reprefen t  the  bulk  of  any 
ccccxcix,  mixture  of  water  and  alcohol.  The  fpecific  gravity  of 
*  water  may  be  reprefented  by  a  line  of  fuch  a  length, 
that  AB  (hall  be  the  difference  between  the  gravities  of 
alcohol  and  water.  Suppofe  it  extended  upwards,  to¬ 
wards  a,  till  B  a  is  to  A  a  as  10,000  to  8250.  It  will 
fuit  our  purpofe  better  to  reprefent  it  by  a  parallelogram 
a  BF  e ,  of  any  breadth  BF.  In  this  cafe  the  difference 
of  the  fpecific  gravities  of  alcohol  and  water  will  be  ex- 
preffed  by  the  parallelogram  ABFE.  If  there  were  no 
change  produced  in  the  denfity  of  one  or  both  ingredi¬ 
ents,  the  fpecific  gravity  of  the  compound  would  increafe 
as  this  parallelogram  does,  and  AGHE  would  be  the 
augmentation  correfponding  to  the  mixture  of  the  quan¬ 
tity  AG  of  alcohol  with  the  quantity  GB  of  water,  and 
fo  of  other  mixtures.  But,  to  exprefs  the  augmentation 
of  denfity  as  it  really  obtains,  we  muft  do  it  by  fome 
curvilineal  area  DABCHD,  which  varies  at  the  rate 
determined  by  Sir  Charles  Blagden’s  experiments.  This 
area  muft  be  precifely  equal  to  the  redlangle  ABFE. 
It  muft  therefore  fall  without  it  in  fome  places,  and  be 
deficient  in  others.  Let  DMHKC  be  the  curve  which 
correfponds  with  thefe  experiments.  It  is  evident  to  the 
mathematical  reader,  that  the  ordinates  LM,  GH,  IK, 
$z.c.  of  this  curve  are  in  the  ultimate  ratio  of  the  differ¬ 
ences  of  the  obferved  fpecific  gravities.  If  Act,  w/S,  &c. 
are  each  =  9,  the  little  fpaces  A  u  3  D,  &c. 

will  be  precifely  equal  to  the  differences  of  the  fpecific 
gravities  0.8230 3  0.83873  0.8516;  &c.  correfponding 
to  the  different  mixtures  of  water  and  alcohol.  The 
curve  cuts  the  fide  of  the  parallelogram  in  K,  where  the 
ordinate  GK  expreffes  the  mean  variation  of  denfity 
0.0017.5/  IK  is  the  fmalleft  variation.  The  conden¬ 
fation  may  be  expreffed  by  drawing  a  curve  dmQrfh 
parallel  to  DMGKF,  making  D  t/=AE.  The  conden¬ 
fation  is  now  reprefented  by  the  fpaces  comprehended  be¬ 
tween  this  laft  curve  and  the  abfeiffa  AGB,  reckoning 
thofe  negative  which  lie  on  the  other  fide  of  it.  This 
ihows,  not  only  that  the  condenfation  is  greateft  in  the 
fixture  AG  X  GB,  but  alfo  that  in  mixing  fuch  a  com¬ 
pound  with  another  AI X  IB,  there  is  a  rarefa&ion. 
Another  curve  ANOPB  may  be  drawn,  of  which  the 
ordinates  LN,  GP,  10,  &c.  are  proportional  to  the 
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areas  AL  m d,  AG  ///  D,  AI  k  G  md  ( rr  AG  m d — G Ii),  SpIritPcw 
&.c.  This  curve  Ihows  the  whole  condenfation.  Liquors 

This  manner  of  reprefenting  the  fpecific  gravities  of  Spink 

mixtures  will  fuggeft  many  curious  inferences  to  fuch  as  v - y-  * 

will  confider  them  in  the  manner  of  Bofcovich,  with  a 
view  to  afeertain  the  nature  of  the  forces  of  cohefion 
and  chemical  affinities  :  And  this  manner  of  viewing  the 
fubje£t  becomes  every  day  more  promifing,  in  confe- 
quence  of  our  improvements  in  chemical  knowledge  3 
for  we  now  fee,  that  mechanifm,  or  motive  forces,  are 
the  caufes  of  chemical  a&ion.  We  fee  in  almoft  every 
cafe,  that  chemical  affinities  are  comparable  with  me¬ 
chanical  preffures  3  becaufe  the  conversion  of  a  liquid  in¬ 
to  a  vapour  or  gas  is  prevented  by  atmofpheric  pref- 
fure,  and  produced  by  the  great  chemical  agent  heat. 

The  adlion  of  heat,  therefore,  or  of  the  caufe  of  heat, 
is  a  mechanical  a&ion,  and  the  forces  are  common  me¬ 
chanical  forces,  with  which  we  are  familiarly  ac¬ 
quainted. 

u  It  may  be  alfo  remarked  in  the  column  of  contrac¬ 
tions,  that  in  the  beginning  the  cor.tra&ions  augment 
nearly  in  the  proportion  of  the  quantity  of  fpirits  (but 
more  flowly)  3  whereas,  in  the  end,  the  contra&ions  are 
nearly  in  the  duplicate  proportion  of  the  quantity  of 
water.  This  circumftance  deferves  the  confideration  of 
the  philofopher.  We  have  reprefented  it  to  the  eye  by 
the  curve  ttgh  d .” 

We  fhould  here  take  fome  notice  of  the  attempt  made 
to  elude  fome  part  of  the  duties,  by  adding  fome  ingre¬ 
dient  to  the  fpirits.  But  our  information  on  this  fubjeft 
is  not  very  exaft  3  and  befides  it  would  be  doing  no  fer- 
vice  to  the  trader  to  put  fraud  more  in  his  power.  There 
are  fome  falts  which  make  a  very  great  augmentation  of 
denfity,  but  they  render  the  liquor  unpalatable.  Sugar 
is  frequently  ufed  with  this  view  ;  16  grains  of  refined 
fugar  diffolved  in  1000  grains  of  proof  fpirits  gave  it  no 
fufpicious  tafte,  and  increafed  its  fpecific  gravity  from 
0.920  to  O.925,  which  is  a  very  great  change,  equiva¬ 
lent  to  the  addition  of  9  grains  of  water  to  a  mixture  of 
100  grains  of  alcohol  and  80  of  water. 

SPIRTING,  a  fpecies  of  fifh.  See  Salmo,  Ichthy¬ 
ology,  p.  99. 

SPITHEAD,  a  road  between  Portfmouth  and  the 
file  of  Wight,  where  the  royal  navy  of  Great  Britain 
frequently  rendezvous. 

SPITTLE,  in  Physiology .  See  Saliva. 

SPITZBERGEN.  See  Greenland,  N°  10. 

SPLACHNUM,  a  genus  of  plants  belonging  to  the 
clafs  of  cryptogam! a,  and  order  of  mufei.  See  Botany 
Index . 

SPLEEN.  See  Anatomy  Index. 

SPLEEN-Wort.  See  AsPLENiUM,  Botany  Index. 

SPLENETIC,  a  perfon  affii&ed  with  an  obftru&ion 
of  the  fpleen. 

SPLENT,  or  Splint,  among  farriers,  a  callous  in- 
fenfible  excrefcence,  breeding  on  the  ftiank-bone  of. 
horfes.  See  Farriery. 

SPLICING,  in  the  fea-language,  is  the  untwifting 
the  ends  of  two  cables  or  ropes,  and  working  the  fevcral 
ftrands  into  one  another  by  a  fidd,  fo  that  they  become 
as  ftrong  as  if  they  were  but  one  rope. 

SPOILS,  whatever  is  taken  from  the  enemy  in  time 
of  war.  Among  the  ancient  Greeks,  the  fpoils  were  di¬ 
vided  among  the  whole  army  3  only  the  general’s  iliare 
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Spoletto  was  largeft :  but  among  the  Romans,  the  fpoils  belong- 
il  .  ed  to  the  republic. 

SPOLETTO,  a  duchy  of  Italy,  bounded  on  the  north 
by  the  marquifate  of  Ancona  and  duchy  of  Urbino,  on 
the  eaft  by  Farther  Abruzzo,  on  the  fouth  by  Sabina 
and  the  patrimony  of  St  Peter,  and  on  the  welt  by  Or- 
vieto  and  Perugino.  It  is  about  55  miles  in  length  and 
40  in  breadth.  It  was  anciently  a  part  of  Umbria,  and 
now  belongs  to  the  pope. — The  name  of  the  capital  city 
is  alfo  Spoktto.  It  was  formerly  a  large  place,  but  in 
1 703  was  ruined  by  an  earthquake  ;  from  whence  it  has 
never  recovered  itfelf. 

SPOLIATION,  in  ecclefiaftical  law,  is  an  injury 
done  by  one  clerk  or  incumbent  to  another,  in  taking 
the  fruits  of  his  benefice  without  any  right  thereunto, 
but  under  a  pretended  title.  It  is  remedied  by  a  decree 
to  account  for  the  profits  fo  taken.  This  injury,  when 
the/z/r  patronatus ,  or  right  of  advowfon,  doth  not  come 
in  debate,  is  cognizable  in  the  fpiritual  court  :  as  if  a 
patron  frit  prefents  A  to  a  benefice,  who  is  inliituted 
and  inducted  thereto  ;  and  then,  upon  pretence  of  a  va¬ 
cancy,  the  fame  patron  prefents  B  to  the  fame  living, 
and  he  alfo  obtains  inftitution  and  induction.  Now  if  A 
difputes  the  fa£t  of  the  vacancy,  then  that  clerk  who  is 
kept  out  of  the  profits  of  th ?  living,  whichever  it  be, 
may  fue  the  other  in  the  fpiritual  court  for  the  fpoliation, 
or  taking  the  profits  of  his  benefice.  And  it  fliall  there 
be  tried,  whether  the  living  were  or  wTere  not  vacant  •, 
upon  which  the  validity  of  the  fecond  clerk’s  pretenfions 
mull:  depend.  But  if  the  right  of  patronage  comes  at  all 
into  difpute,  as  if  one  patron  prefented  A,  and  another 
patron  prefented  B,  there  the  ecclefiaftical  court  hath  no 
cognizance,  provided  the  tithes  fued  for  amount  to  a 
fourth  part  of  the  value  of  the  living,  but  may  be  pro¬ 
hibited  at  the  inftance  of  the  patron  by  the  king’s  writ 
of  indie av it.  So  alfo  if  a  clerk,  without  any  colour  of 
title,  ejedls  another  from  his  parfonage,  this  injury  muft 
be  redreffed  in  the  temporal  courts  :  for  it  depends  upon 
no  queftion  determinable  by  the  fpiritual  law  (as  plura¬ 
lity  of  benefices  or  no  plurality,  vacancy  or  no  vacancy), 
but  is  merely  a  civil  injury. 

SPONDEE,  in  ancient  poetry,  a  foot  confiding  of 
two  long  fyllables,  as  omnes. 

SPONDIAS,  Brasilian  or  Jamaica  Plum,  a  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  decandria.  See 
Botany  Index. 

SPONGIA,  Sponge;  a  genus  of  animals  belonging 
to  the  clafs  of  vermes,  and  order  of  zoophyta.  It  is  fix¬ 
ed,  flexible,  and  very  torpid,  growing  in  a  variety  of 
forms,  compofed  either  of  reticulated  fibres,  or  maffes  of 
fmall  fpines  interwoven  together,  and  clothed  with  a  liv¬ 
ing  gelatinous  flefli,  full  of  fmall  mouths  or  holes  on  its 
furface,  by  which  it  fucks  in  and  throws  out  the  water. 
Fifty  fpecies  have  already  been  difeovered,  of  which  10 
belong  to  the  Britilh  coafts.  See  HELMINTHOLOGY 
Index. 

So  early  as  the  days  of  Ariftotle  fponges  were  fuppo- 
fed  to  poffefs  animal  life  ;  the  perfons  employed  in  col¬ 
lecting  them  having  obferved  them  (brink  -when  torn 
from  the  rocks,  thus  exhibiting  fymptoms  ef  fenfation. 
The  fame  opinion  prevailed  in  the  time  of  Pliny  :  But 
no  attention  was  paid  to  this  fubje<R  till  Count  Marfigli 
examined  them,  apd  declared  them  vegetables.  Dr  Pey- 
fonell,  in  a  paper  which  he  fent  to  the  Royal  Society  in 
the  year  17^2,  and  in  a  fecond  in  1757,  affirmed  thev 
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were  not  vegetables,  but  the  production  of  animals  ;  and  Spcngia 
has  accordingly  defciibed  the  animals,  and  the  proceisc  B 
which  they  performed  in  making  the  fponges.  Mr  El- "'pot  *  00  \ 
lis,  in  the  year  1762,  was  at  great  pains  to  di (cover 
thefe  animals.  For  this  purpofe  he  diffe&ed  the  fpongia 
urens,  and  was  furprifed  to  find  a  great  number  ot  fmall 
worms  of  the  genus  of  nereis  or  fea  fcolopendra,  which 
had  pierced  their  way  through  the  foft  fubftance  of  the 
fponge  in  queft  of  a  fafe  retreat.  That  this  was  really 
the  cafe,  he  was  fully  affured  of,  by  infpe&ing  a  num¬ 
ber  of  fpecimens  of  the  fame  fort  of  fponge,  juft  frefti 
from  the  fea.  He  put  them  into  a  glafs  filled  with  fea- 
water  ;  and  then,  inltead  of  feeing  any  of  the  little  ani¬ 
mals  which  Dr  Peyfonell  defcribed,  he  obferved  the  pa¬ 
pillae  or  fmall  holes  with  which  the  papillae  are  furround- 
ed  contrail  and  dilate  themfelves.  He  examined  another 
variety  of  the  fame  fpecies  of  fponge,  and  plainly  percei¬ 
ved  the  fmall  tubes  infpire  and  expire  the  water.  He 
therefore  concluded,  that  the  fponge  is  an  animal,  and 
that  the  ends  or  openings  of  the  branched  tubes  are  the 
mouths  by  which  it  receives  its  nourishment,  and  dif- 
charges  its  excrements. 

SPONSORS,  among  Chriftians,  are  thofe  perfons 
who,  in  the  office  of  baptifm,  anfwer  or  are  fureties  for 
the  perfons  baptized. 

SPONTANEOUS,  a  term  applied  to  fuch  motions 
of  the  body  and  operations  of  the  mind  as  we  perform  of 
ourfelves  without  any  conftraint. 

SPOON-bill.  See  Platalea,  Ornithology 
Index. 

SPOONING,  in  the  fea-language,  is  faid  of  a  fhip, 
which  being  under  fail  in  a  ftorm  at  fea,  is  unable  to 
bear  it,  and  confequently  forced  to  go  right  before  the 
wind. 

SPORADES,  among  ancient  aftronomers,  a  name 
given  to  fuch  liars  as  were  not  included  in  any  conftella- 
tion. 

SPORADIC  DISEASES,  among  phyficians,  are  fuch 
as  feize  particular  perfons  at  any  time  or  feafen,  and  in 
any  place  ;  in  which  fenfe  they  are  diftinguifhed  from 
epidemical  and  cndemical  difeafes. 

SPOTS,  in  AJlronomy ,  certain  places  of  the  fun’s  or 
moon’s  diik,  obferved  to  be  either  more  bright,  or  dark 
than  the  reft  ;  and  accordingly  called  faculce  et  maculce. 

See  Astronomy  Index. 

SPOTSWOOD,  John,  archbiffiop  of  St  Andrew’s 
in  Scotland,  was  defeended  from  the  lairds  of  Spotfwood 
in  the  Merfe,  and  was  born  in  the  year  1565.  He  was 
educated  in  the  univerfity  of  Glafgow,  and  fucceeded  his 
father  in  the  parfonage  of  Calder  when  but  18  years  of 
age.  In  1601  he  attended  Lodowick  duke  of  Lennox  % 
as  his  chaplain,  in  an  embaffy  to  the  court  of  France  for 
confirming  the  ancient  amity  between  the  two  nations, 
and  returned  in  the  ambaffador’s  retinue  through  Eng¬ 
land.  When  he  entered  into  the  archbilhopric  of  Glaf- 
gowT,  he  found  there  was  not  iool.  fterling  of  yearly  re¬ 
venue  left ;  yet  fuch  was  his  care  for  his  fucceffors,  that 
he  greatly  improved  it,  and  much  to  the  fatisfaCtion  of 
his  diocefe.  After  having  filled  this  fee  1 1  years,  he 
was  raifed  to  that  of  St  Andrew’s  in  1615,  and  made 
primate  and  metropolitan  of  all  Scotland.  He  prefided 
in  feveral  affemblies  for  reiloring  the  ancient  difeipline, 
and  bringing  the  church  of  Scotland  to  fome  degree  of 
uniformity  with  that  of  England.  He  continued  in  high 
efteem  with  King  James  I.  nor  was  he  lefs  valued  by 
4  H  King 
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Ring  Charles  I.  who  was  crowned  by  Jam  in  1 633,  in 
the  abbey-church  of  Holyroodhoufe.  In  1635,  upon 
the  death  of  the  earl  of  Kinnoul  chancellor  of  Scotland, 
our  primate  was  advanced  to  that  poll  \  blit  had  fcarcely 
held  it  four  years,  when  the  confufions  beginning  in 
Scotland,  he  was  obliged  to  retire  into  England  ;  and 
being  broken  with  age,  grief,  and  ficknefs,  died  at  Lon¬ 
don  in  1639,  and  was  interred  in  Weffminffer-abbey. 
He  wrote  A  Hiffory  of  the  Church  of  Scotland  from  the 
year  203  to  the  reign  of  King  James  VI.  in  folio. 

SPOUT,  or  JVater-SpOUT .  See  WATFJt-Spout. 

S POUT-FiJb.  See  Solen,  Conchology  Index, 

SPRAT,  Dr  Thomas,  bifliop  ofRochefter,  was  born 
in  1636.  He  had  his  education  at  Oxford,  and  after 
the  Reff  oration  entered  into  holy  orders.  He  became 
fellow7  of  the  Royal  Society,  chaplain  to  George  duke 
of  Buckingham,  and  chaplain  in  ordinary  to  King 
Charles  II.  In  1667  he  publilhed  the  Hiflory  of  the 
Royal  Society,  and  a  Life  of  Mr  Cowley  ;  who,  by  his 
lad  will,  left  to  his  care  his  printed  works  and  MSS. 
which  were  accordingly  publiflied  by  him.  In  1668  he 
wras  indalled  prebendary  of  Weftminffer ;  in  1680,  was 
appointed  canon  of  Windfor  ;  in  1683,  dean  of  Wed- 
minder  ;  and  in  1684,  confecrated  to  the  bidiopric  of 
Rocheder.  He  was  clerk  of  the  clofet  to  King  Jas.  II.  5 
an  1685,  was  mac^e  dean  ^ie  chapel  royal  ;  and  the 
year  following,  was  appointed  one  of  the  commidioners 
for  eccledadical  affairs.  In  1692  his  lordihip,  with  fe¬ 
deral  other  perfons,  was  charged  with  treafon  by  two 
men,  who  drew  up  an  affociation,  in  which  they  whofe 
names  wrere  fubferibed  declared  their  refolution  to  redore 
King  James;  to  feize  the  princefs  of  Orange,  dead  or 
•a live  ;  and  to  be  ready  with  30,000  men  to  meet  King 
James  when  he  fhould  land.  To  this  they  put  the 
names  of  Sancroft,  Sprat,  Marlborough,  Salifbury,  and 
others.  The  bifliop  was  arreded,  and  kept  at  a  meflen- 
ger’s,  under  a  drift  guard,  for  eleven  days.  His  houfe 
was  fcarched,  and  his  papers  feized,  among  which  no¬ 
thing  was  found  of  treafonable  appearance,  except  one 
memorandum,  in  the  following  words :  Thorough-paced 
doBrine .  Being  afked  at  his  examination  the  meaning 
of  the  words,  he  faid  that,  about  20  years  before,  curi- 
©fity  had  led  him  to  hear  Daniel  Burgefs  preach  ;  and 
that  being  druck  with  his  account  of  a  certain  kind  of 
doftrine,  which  lie  faid  entered  at  one  ear ,  and  pacing 
through  the  head  went  out  at  the  other ,  he  had  inferted 
the  memorandum  in  his  table-book,  that  he  might  not 
lofe  the  fubdance  of  fo  drange  a  fermon.  His  innocence 
being  proved,  he  was  fet  at  liberty,  when  he  publifhed 
an  account  of  his  examination  and  deliverance  ;  which 
made  fuch  an  impreflion  upon  him,  that  he  commemo¬ 
rated  it  through  life  by  an  yearly  day  of  thankfgiving. 
He  lived  to  the  79th  year  of  his  age,  and  died  May  20. 
1713.  His  works,  befides  a  few  poems  of  little  value, 
are,  “  The  Hidory  of  the  Royal  Society  ;”  4<  The  Life 
cf  Cowley  “  The  Anfwer  to  Sorbiere  5”  “  The  Hi¬ 
dory  of  the  Rye-houfe  Plot “  The  Relation  of  his 
own  Examination  5”  and  a  volume  of  “  Sermons.”  Dr 
Johnfon  fays,  “  I  have  heard  it  obferved  with  great  juft- 
nefs,  that  every  book  Is  of  a  different  kind,  and  that  each 
has  its  didinft  and  charafteridical  excellence.” 

Sprat.  See  Clupea,  Ichthyology  Index . 

SPRAY,  the  fprinkling  of  the  fea,  which  is  driven 
from  the  top  of  a  wave  in  dormy  weather.  It  differs 
Lorn  fpoon-dri-tj  as- being  only  blown  occafionally  from 
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the  broken  furface  of  a  high  wave  ;  whereas  the  latter  Spray, 
continues  to  fly  horizontally  along  the  fea,  without  Spring, 
intermillion,  during  the  excefs  of  a  temped  or  hurri-  '  v 
cane. 

SPRING,  in  Natural  Hiftory ,  a  fountain  or  fource 
of  water  riling  out  of  the  ground. 

Many  have  been  the  coujeftures  of  philofophers  con¬ 
cerning  the  origin  of  fountains,  and  great  pains  have 
been  taken  both  by  the  members  of  the  Royal  Society 
and  thofe  of  the  Academy  of  Sciences  at  Paris,  in  or¬ 
der  to  afeertain  the  true  caufe  of  it.  It  was  Arillotle’s 
opinion,  and  held  by  mod  of  the  ancient  philofophers 
after  him,  that  the  air  contained  in  the  caverns  of  the 
earth,  being  condenfed  by  cold  near  its  furface,  was 
thereby  changed  into  wrater  ;  and  that  it  made  its  way 
through,  where  it  could  find  a  palfage.  But  we  have 
no  expeiience  of  any  fuch  tranfmutation  of  air  into  wa¬ 
ter. 

Thofe  who  imagine  that  fountains  owe  their  origin 
to  waters  brought  from  the  fea  by  fubterraneous  drifts, 
give  a  tolerable  account  how  they  lofe  their  faltnefs 
by  percolation  as  they  pafs  through  the  earth  :  but  they 
find  great  difficulty  in  explaining  by  what  power  the 
wrater  rifes  above  the  level  of  the  fea  to  near  the  tops 
of  mountains,  where  fprings  generally  abound  ;  it  be¬ 
ing  contrary  to  the  laws  of  hydrodatics,  that  a  fluid 
fhould  rife  in  a  tube  above  the  level  of  its  fource.  How¬ 
ever,  they  have  found  two.  ways  whereby  they  endea¬ 
vour  to  extricate  themfelves  from  this  difficulty.  The 
one  is  that  of  Des  Cartes,  who  imagines,  that  after 
the  w7ater  is  become  frefh  by  percolation,  it  is  raifed 
out  of  the  caverns  of  the  earth  in  vapour  towards  its 
furface  ;  where  meeting  with  rocks  near  the  tops  of 
mountains  in  the  form  of  arches  or  vaults,  it  flicks  to 
them,  and  runs  down  their  fides,  (like  water  in  an 
alembic),  till  it  meets  with  proper  receptacles,  from 
which  it  fupplies  the  fountains.  Now  this  is  a  mere 
hypothefis,  without  foundation  or  probability  :  for,  in 
the  fird  place,  we  know  of  no  internal  heat  of  the  earth 
to  caufe  fuch  evaporation  ;  or  if  that  were  allowed,  yet 
it  is  quite  incredible  that  there  fhould  be  any  caverns  fo 
fmooth  and  void  of  protuberances  as  to  anfw7er  the  ends 
of  an  alembic,  in  collefting  and  condenfmg  the  vapours 
together  in  every  place  where  fountains  arife.  There 
are  others  (as  Varenius,  &cc.)  who  fuppofe  that  the  wa¬ 
ter  may  rife  through  the  pores  of  the  earth,  as  through 
capillary  tubes  by  attraftion.  But  hereby  they  diow, 
that  they  are  quite  unacquaint&d  with  what  relates  to 
the  motion  of  a  fluid  through  fuch  tubes  :  for  when  a 
capillary  tube  opens  into  a  cavity  at  its  upper  end,  or 
grows  larger  and  larger,  fo  as  to  ceafe  to  be  capillary 
at  that  end,  the  water  will  not  afeend  through  that  tube 
into  the  cavity,  or  beyond  where  the  tube  is  capillary  ; 
becaufe  that  part  of  the  periphery  of  the  cavity,  which 
is  partly  above  the  furface  of  the  water  and  partly  be¬ 
low  it,  is  not  of  the  capillary  kind.  Nay,  if  the  ca¬ 
vity  is  continually  fupplied  with  water,  it  will  be  at- 
trafted  into  the  capillary  tube,  and  run  down  it  as 
through  a  funnel,  if  the  lower  end  is  immerged  in  the 
fame  fluid,  as  in  this  cafe  it  is  fuppofed  to  be. 

It  has  been  a  generally  received  opinion,  and  much 
efpoufed  by  Mariotte  (a  diligent  obferver  of  nature), 
that  the  rife  of  fprings  is  owing  to  the  rains  and  melted 
fnow.  According  to  himT  the  rain-water  which  falls 
up®n  the  hills  and  mountains,  penetrating  the  furface, 

meets 
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Spring,  meets  with  clay  or  rocks  contiguous  to  each  other  ; 

— ~V~~'  along  which  it  runs,  without  being  able  to  penetrate 
them,  till,  being  got  to  the  bottom  of  the  mountain,  or 
to  a  confiderable  difiance  from  the  top,  it  breaks  out  of 
the  ground,  and  forms  fprings. 

In  order  to  examine  this  opinion,  Mr  Perrault,  De 
la  Hire,  and  I>.  Sideleau,  endeavoured  to  make  an 
eftimate  of  the  quantity  of  rain  and  fnow  that  falls  in 
the  fpace  of  a  year,  to  fee  whether  it  would  be  fuflici- 
ent  to  afford  a  quantity  of  water  equal  to  that  which  is 
annually  difcharged  into  the  fea  by  the  rivers.  The  re- 
fult  of  their  inquiries  was,  that  the  quantity  of  rain  and 
fnow  which  fell  in  a  year  into  a  cylindrical  veffel  would 
fill  it  (if  fecured  from  evaporating)  to  the  height  of 
about  nineteen  inches.  Which  quantity  D.  Sideleau 
fhowed,  was  not  fufficient  to  fupply  the  rivers  ;  tor  that 
thofe  of  England,  Ireland,  and  Spain,  difcharge  a  great¬ 
er  quantity  of  water  annually,  than  the  rain,  according 
to  that  experiment,  is  able  to  fupply.  Befides  which, 
another  obfervation  was  made  by  them  at  the  fame  time, 
viz.  that  the  quantity  of  water  raifed  in  vapour,  one 
year  with  another,  amounted  to  about  thirty-two  inches, 
which  is  thirteen  more  than  falls  in  rain  :  a  plain  indi¬ 
cation  that  the  water  of  fountains  is  not  fupplied  by  rain 
and  melted  fnow. 

Thus  the  true  caufe  of  the  origin  of  fountains  re¬ 
mained  undifeovered,  till  Dr  Halley,  in  making  his  ce- 
leflial  obfervations  upon  the  tops  of  the  mountains  at 
St  Helena,  about  800  yards  above  the  level  of  the  fea, 
found,  that  the  quantity  of  vapour  which  fell  there  (even 
when  the  fky  was  clear)  was  fo  great,  that  it  very  much 
impeded  his  obfervations,  by  covering  his  glaffes  with 
water  every  half  quarter  of  an  hour  ;  and  upon  that  he 
attempted  to  determine  by  experiment  the  quantity  of 
vapour  exhaled  from  the  furface  of  the  fea,  as  far  as  it 
rifes  from  heat,  in  order  to  try  whether  that  might  be 
a  fufficient  fupply  for  the  water  continually  difcharged 
by  fountains.  The  prooefs  of  his  experiment  was  as 
follows :  He  took  a  veffel  of  water  falted  to  the  fame 
degree  with  that  of  fea  water,  in  which  he  placed  a  ther¬ 
mometer  ;  and  by  means  of  a  pan  of  coals  brought  the 
water  to  the  fame  degree  of  heat,  which  is  obferved  to 
be  that  of  the  air  in  our  hotteft  fummer ;  this  done,  he 
fixed  the  veffel  of  water  with  the  thermometer  in  it  to 
one  end  of  a  pair  of  feales,  and  exadly  counterpoifed  it 
with  weights  on  the  other:  then,  at  the  end  of  two 
hours,  he  found,  by  the  alteration  made  in  the  weight 
of  the  veffel,  that  about  a  fixtieth  part  of  an  inch  of 
the  depth  of  the  water  was  gone  off  in  vapour  ;  and 
therefore,  in  twelve  hours,  one  tenth  of  an  inch  would 
have  gone  off.  Now  this  accurate  obferver  allows  the 
Mediterranean  fea  to  be  forty  degrees  long  ;  and  four 
broad,  (the  broader  parts  compenfating  for  the  narrow¬ 
er,  fo  that  its  whole  furface  is  160  fquare  degrees); 
which,  according  to  the  experiment,  muff  yield  at  lead 
5,280,000,000  tons  of  water  :  In  which  account  no  re¬ 
gard  is  had  to  the  wind  and  the  agitation  of  the  furface 
of  the  fea,  both  which  undoubtedly  promote  the  evapo¬ 
ration. 

It  remained  now  to  compare  this  quantity  of  water 
with  that  which  is  daily  conveyed  into  the  fame  fea  by 
the  rivers.  The  only  way  to  do  which  was  to  compare 
them  with  fome  known  river  ;  and  accordingly  he  takes 
his  computation  from  the  river  Thames ;  and,  to  avoid 
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all  objedions,  makes  allowances,  probably  greater  iKah  ' 
what  were  abfolulely  neceffary. 

The  Mediterranean  receives  the  following  confider- 
able  rivers,  viz.  the  Iberus,  the  Rhone,  the  Tyber,  the 
Po,  the  Danube,  the  Niefter,  the  Boryfthenos,  the  Ta- 
nais,  and  the  Nik.  Each  of  thefe  he  fuppofes  to  bring 
down  ten  times  as  much  water  as  the  Thames,  whereby 
he  allows  for  fmaller  rivers  which  fall  into  the  fame  fea. 
The  Thames,  then,  he  finds  by  meafuration  to  difcharge 
about  20,300,000  tons  of  water  a-day.  It  therefore 
the  above-faid  nine  rivers  yield  ten  times  as  much  water 
as  the  Thames  doth,  it  will  follow,  that  all  of  them  to¬ 
gether  yield  but  1827  millions  of  tons  in  a  day,  whicu 
is  but  little  more  than  one- third  of  what  is  proved  to  be 
raifed  in  vapour  out  of  the  Mediterranean  in  the  fame 
time.  We  have  therefore  from  hence  a  fource  abun¬ 
dantly  fufficient  for  the  fupply  of  fountains. 

Now  having  found  that  the  vapour  exhaled  from, 
the  fea  is  a  fufficient  fupply  for  the  fountains,  he  pro¬ 
ceeds  in  the  next  place  to  confider  the  manner.  in  which 
they  are  raifed  ;  and  how  they  are  condenfed  into  water 
again,  and  conveyed  to  the  fources  of  fprings. 

In  order  to  this  he  corffiders,  that  if  an  atom  of 
water  was  expanded  into  a  (hell  or  bubble,  fo  as  to  be 
ten  times  as  big  in  diameter  as  when  it  was  water,  that 
atom  would  become  fpecifically  lighter  than  air ;  and 
therefore  would  rife  fo  long  as  the  warmth  which  firffc 
feparated  it  from  the  furface  of  the  wTater  ffiould  conti¬ 
nue  to  didend  it  to  the  fame  degree  ;  and  confequently, 
that  vapours  may  be  raifed  from  the  furface  of  the  fea 
in  that  manner,  till  they  arrive  at  a  certain  height  in  the 
atmofphere,  at  which  they  find  air  of  equal  fpecific  gra¬ 
vity  with  themfelves.  Here  they  will  float  till,  being 
condenfed  by  cold,  they  become  fpecifically  heavier  than 
the  air,  and  fall  down  in  dew;  or  being  driven  by  the 
winds  again  ft  the  fides  of  mountains  (many  of  which 
far  furpafs  the  ufual  height  to  which  the  vapours  would 
of  themfelves  afcend),  are  compelled  by  the  ffream  of 
the  air  to  mount  up  with  it  to  the  tops  of  them  ;  where 
being  condenfed  into  water,  they  prefently  precipitate, 
and  gleeting  down  by  the  crannies  of  the  (tones,  part 
of  them  enters  into  the  caverns  of  the  hills ;  which  be¬ 
ing  once  filled,  all  the  overplus  of  water  that  comes  till*- 
ther  runs  over  by  the  knveft  place,  and  breaking  out  by 
the  fides  of  the  hills  forms  fingle  fprings.  Many  of  thefe 
running  down  by  the  valleys  between  the  ridges  of  the 
hills,  and  coming  to  unite,  form  little  rivulets  or  brooks: 
many  of  thefe  again  meeting  in  one  common  valley,  and 
gaining  the  plain  ground,  being  grown  lefs  rapid,  be¬ 
come  a  river  ;  and  many  of  thefe  being  united,  in  one 
common  channel,  make  fuch  dreams  as  the  Rhine  and 
the  Danube ;  which  latter,  he  obferves,  one  would 
hardly  think  to  be  a  colledion  of  waiter  condenfed  out 
of  vapour,  unlefs  we  confider  how  vad  a  trad  of  ground 
that  river  drains,  and  that  it  is  the  fum  of  all  thofe  fprings 
which  break  out  on  the  fouth  fide  of  the  Carpathian 


mountains,  and  on  the  north  fide  of  the  immenfe  ridge 
of  the  Alps,  which  is  one  continued  chain  of  mountains 
from  Switzerland  to  the  Black  fea. 

Thus  one  part  of  the  vapours  which  are  blown  on 
the  land  is  returned  by  the  rivers  into  the  fea  from 
whence  it  came.  Another  part  falls  into  the  fea  before 
it  reaches  the  land ;  and  this  is  the  reafon  why  the  ri¬ 
vers  do  not  return  fo  much  wTater  into  the  Medi  terra*- 
4  H  2  nean 
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SPr*ng’  ,  nean  as  is  raifed  in  vapour.  A  third  part  falls  on  the 
low  lands,  where  it  affords  nourilhment  to  plants  3  yet 
it  does  not  reft  there,  but  is  again  exhaled  in  vapour  by 
the  a&ion  of  the  fun,  and  is  either  carried  by  the  winds 
to  the  fea  to  fall  in  rain  or  dew  there,  or  elfe  to  the 
mountains  to  become  the  fources  or  fprings. 

However,  it  is  not  to  be  fuppofed  that  all  fountains 
are  owing  to  one  and  the  fame  caufe  3  but  that  fome 
proceed  from  rain  and  melted  fnow,  which,  fubfiding 
through  the  furface  of  the  earth,  makes  its  way  into  cer¬ 
tain  cavities,  and  thence  iflues  eut  in  the  form  of  fprings*, 
becaufe  the  waters  of  feveral  are  found  to  increafe  and 
diminifh  in  proportion  to  the  rain  which  falls  :  that 
others  again,  efpecially  fuch,  as  are  fait,  and  fpring  near 
the  fea-fhore,  owe  their  origin  to  fea-water  percolated 
through  the  earth  3  and  fome  to  both  thefe  caufes : 
though  without  doubt  moft  of  them,  and  efpecially  fuch 
as  fpring  near  the  tops  of  high  mountains,  receive  their 
waters  from  vapours,  as  before  explained. 

This  reafoning  of  Dr  Halley’s  is  confirmed  by  more 
recent  obfervations  and  difcoveries.  It  is  now  found, 
that  though  water  is  a  tolerable  conductor  of  the  ele&ric 
fluid,  dry  earth  is  an  electric  per  fe ,  confequently  the 
dry  land  muft  always  be  in  ari  ele£trified  date  compared 
with  the  ocean,  unlefs  in  fuch  particular  cafes  as  are 
mentioned  under  the  article  Earthquake,  N°  82.  It 
is  alfo  well  known,  that  fuch  bodies  a&  are  in  an  eleclri- 
fted  flate,  whether  plus  or  minus ,  will  attract  vapour, 
or  other  light  fubftances  that  come  near  them.  Hence 
the  vapours  that  are  railed  from  the  ccean  muff  neceffa- 
rily  have  a  tendency  tc  approach  the  land  in  great  quan¬ 
tity,  even  without  the  afliftance  of  the  wind,  though 
this  laft  muft  undoubtedly  contribute  greatly  towards  the 
fame  purpofe,  as  Dr  Halley  juftly  obferves.  In  like 
manner,  the  higher  grounds  are  always  in  a  more  elec¬ 
trified  ftate  than  the  lower  ones :  and  hence  the  vapours 
having  once  left  the  ocean  and  approached  the  fhore, 
are  attra&ed  by  the  high  mountains  3  of  which  Mr  Pen¬ 
nant  gives  an  inftance  in  Snowdon.  Hence  we  may  fee 
the  reafon  why  fprings  are  fo  common  in  the  neighbour¬ 
hood  of  mountains,  they  being  fo  advantageoufly  formed 
in  every  refpeft  for  collecting  and  condenfing  the  va¬ 
pours  into  water. 

The  heat  ©f  fprings  is  generally  the  fame  with  the 
mean  temperature  of  the  atmofphere.  The  mean  tem¬ 
perature  of  the  fouth  of  England  is  48®  3  in  Scotland, 
near  Edinburgh,  it  is  450  3  in  the  north  of  Ireland  it  is 
48°,  and  on  the  fouth  coaft  about  510.  At  Upfal,  in 
Sweden,  it  is  430,  and  in  Paris  53°.  According  to  ac¬ 
curate  experiments  made  by  eminent  philofophers,  the 
heat  of  the  fprings  in  thefe  different  countries  corre- 
fponds  with  the  medium  temperature.  We  have  not 
heard  that  fimilar  experiments  have  been  made  in  other 
countries,  or  we  fliould  have  been  careful  to  colle£l 
them.  We  do  not,  however,  doubt  but  they  have  been 
made  in  moft  countries  of  Europe  3  yet  we  fufpeCI  little 
attention  has  been  paid  to  this  fuljeCi  within  the  tropical 
regions. 

Though  this  coincidence  of  the  heat  of  fprings  with 
the  mean  temperature  of  the  climate  where  they  flow, 
feems  to  be  a  general  fad,  yet  it  admits  of  many  excep¬ 
tions.  In  many  parts  of  the  world  there  are  fprings 
which  not  only  exceed  the  mean  temperature,  but  even 
the  ftrongeft  meridian  heat  ever  known  in  the  torrid  re¬ 
gions.  The  following  table  will  give  a  diftindt  notion 
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of  the  degrees  of  heat  which  different  fprings  have  been  Spring, 
found  to  poffefs,  according  to  the  experiments  of  pliilo-  vr— 
fophers.  It  is  neceffary  to  remark,  that  experiments 
made  upon  the  fame  fprings,  made  by  different  perfons, 
vary  a  little  from  one  another,  which  may  be  owing  to 
many  accidents  eafily  accounted  for.  Where  this  is  the 
cafe,  we  fhall  mention  both  the  loweft  and  higheft  de¬ 
gree  of  heat  which  has  been  aferibed  to  the  fame  fpring, 
according  to  Fahrenheit’s  thermometer. 


Places. 


Springs. 


Briftol, 

Buxton, 

Matlock, 

Bath,  King’s  bath, 

Aix-la-Chapelle, 

Barege, 

Pifa, 

Caroline  baths  in  Prudel  or  furi 
Bohemia,  ous, 

Iceland,  Geyztr, 


Higheft  de-  Loweft  de¬ 
gree  ot  heat,  gree  of  heat. 

St  Vincent’s  or 

the  hot  well,  84  76 

Gentleman’s  bath. 


84 

82 

69 

119 

146 

J  22 

IO4 

1&S 

212 


1  r3 
136 


In  cold  countries,  where  congelation  takes  place,  the 
heat  of  the  earth  is  confiderablv  above  the  freezing  point, 
and  continues  fo  through  the  whole  year.  From  experi¬ 
ments  that  have  been  made  in  mines  and  deep  pits,  it 
appears  that  this  heat  is  uniform  and  ftationary  at  a  cer¬ 
tain  depth.  But  as  the  heat  of  thele  fprings  far  exceeds 
the  common  heat  of  the  internal  parts  of  the  earth,  it 
muft  be  occafioned  by  caufes  peculiar  to  certain  places  3 
but  what  thefe  caufes  are  it  is  no  eafy  matter  to  deter¬ 
mine.  We  are  certain,  indeed,  that  hot  fprings  receive 
their  heat  from  fome  fubterranean  caufe  3  but  it  is  a  mat¬ 
ter  of  difficulty  to  inveftigate  how  this  heat  is  produced 
and  preserved.  Theories,  however,  have  been  formed 
on  this  fubject.  The  fubterranean  lieat  has  been  aferibed 
to  the  electrical  fluid,  and  to  a  great  body  of  fire  in  the 
centre  of  the  earth  :  But  we  fufpedf  that  the  nature  of 
the  electrical  fluid  and  its  efteCts  are  not  fufficiently  um 
derftood.  As  to  the  fuppofilion  that  the  heat  of  fprings 
is  owing  to  a  central  fire,  it  is  too  hypothetical  to  re¬ 
quire  any  refutation.  From  what  then  does  this  heat 
originate,  and  whence  is  the  fuel  which  has  produced  it 
for  fo  many  ages  ?  To  enable  us  to  anfwer  thefe  quef- 
tions  with  preoifion,  more  information  is  neceffary  than 
we  have  hitherto  obtained  refpefling  the  ftru6!ure  of  the 
internal  parts  of  the  earth.  It  is  peculiarly  requifite 
that  we  lhould  be  made  acquainted  with  the  foflils  which 
are  moft  common  in  thofe  places  where  hot  fprings  a- 
bound.  We  fhould  then  perhaps  difeover  that  hot 
fprings  always  pafs  through  bodies  of  a  combuftible  na¬ 
ture.  it  is  well  known  to  chemifts,  that  when  water  is 
mixed  with  the  vitriolic  acid,  a  degree  of  heat  is  produ¬ 
ced  fuperior  to  that  of  boiling  water.  It  is  alfo  an  efta- 
blifhed  fa<ft,  that  when  water  meets  with  pyrites,  that  is, 
a  mixture  of  fulphur  and  iron,  a  violent  inflammation 
takes  place.  If,  therefore,  we  could  prove  that  thefe 
materials  cxift  in  the  ftrata  from  which  hot  fprings  are 
derived,  wre  fliould  be  enabled  to  give  a  fatisfaciory  ac¬ 
count  of  this  curious  phenomenon.  As  fome  apology 
for  this  fuppofition,  we  may  add,  that  moft  of  the  hot 
fprings  mentioned  above  have  been  found  by  analvfts  to 
be  impregnated  with  fulphur,  and  fome  of  them  with 

iron. 
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Spring  Iron.  It  muft,  however,  be ’acknowledged,  that  the 
II  hot  fprings  of  Iceland,  which  are  212°,  the  heat  of  boil- 
^Bfcer6"  *ng  water,  according  to  an  accurate  analylis  of  their 

< _  ,  content^  by  the  ingenious  Dr  Black,  were  neither  found 

Grafs  Let- to  contain  iron  nor  fulphur.  It  will  therefore,  perhaps, 
ters  from  be  neceffary  that  we  fhould  wait  with  patience,  and  con- 
GndS*%  ^nue  to  co^e(^  till  the  fciences  of  chemiflry  and 

a%erlatid.  "  niineralogy  (hall  be  fo  far  advanced  as  to  enable  us  to 
form  a  permanent  theory  on  this  fubjefl. 

Springs  are  of  different  kinds.  Some  are  perennial, 
or  continue  to  flow  during  the  whole  year  j  others  flow 
only  during  the  rainy  feafon  ;  fome  ebb  and  flow.  At 
Torbay  there  is  one  of  this  kind,  which  ebbs  and  flows 
five  or  fix  inches  every  hour.  There  is  another  near  Co- 
rifo  in  Italy,  which  ebbed  and  flowed  three  times  a-day 
in  the  time  of  Pliny,  and  continues  to  do  fo  (till.  A 
,  fpring  near  Henly  fometimes  flows  for  two  years  toge¬ 

ther,  and  then  dries  up  for  an  equal  period.  For  the 
ingredients  found  in  fprings,  fee  MINER  AL-Waters. 

Spring,  in  Mechanics ,  denotes  a  thin  piece  of  tem¬ 
pered  fteel,  or  other  elaftic  fubftance,  which  being 
wound  up  ferves  to  put  machines  in  motion  by  its  elafti- 
city,  or  endeavours  to  unbend  itfelf  *,  fuch  is  the  fpring 
of  a  watch,  clock,  or  the  like. 

Spring,  Ver9  in  cofmography,  denotes  one  of  the 
fcafons  of  the  year  \  commencing,  in  the  northern  parts 
of  the  world,  on  the  day  the  fun  enters  the  firft  degree 
qf  Aries,  which  is  about  the  10th  day  of  March,  and 
ending  when  the  fun  leaves  Gemini ;  or,  more  ftrifily 
and  generally,  the  fpring  begins  on  the  day  when  the 
diilance  of  the  fun’s  meridian  altitude  from  the  zenith, 
being  on  the  increafe,  is  at  a  medium  between  the  great- 
efl  and  leaf!:.  The  end  of  the  fpring  coincides  with  the 
beginning  of  fummer.  See  Summer. 

Elater  SPRING,  in  Physics ,  denotes  a  natural  faculty 
or  endeavour  of  certain  bodies,  to  return  to  their  firft 
flate,  after  having  been  violently  put  out  of  it  by  com- 
prefling,  or  bending  them.  This  faculty  is,  by  philo- 
fophers,  ufually  denominated  clqflic  force,  or  elaJI icily. 

SpRING-Tidc.  See  Astronomy  Index,  and  Tide. 

Burning  SPRINGS .  See  B  URNING-Springs. 

Springer,  or  SPRING-Bok.  See  Capra,  Mamma¬ 
lia  Index. 

SPRIT,  a  fmall  boom  or  pole  which  croffes  the  fail 
of  a  boat  diagonally,  from  the  mart  to  the  upper  hind- 
moft  corner  of  the  fail,  which  it  is  ufed  to  extend  and 
elevate  )  the  lower  end  of  the  fprit  rerts  in  a  fort  of 
wreath  or  collar  called  the  fmotter ,  which  encircles  the 
mall  in  that  place. 

SPRITSAIL.  See  Sail  and  Ship. 

Sprits AlL-Topf ail.  See  Sail  and  Ship. 
SPRUCE-tree.  See  Ptnus,  Botany  Index. 

SPRUCE- Beer,  a  cheap  and  wholefome  liquor,  which 
is  thus  made :  Take  of  water  16  gallons,  and  boil  the 
half  of  it.  Put  the  water  thus  boiled,  while  in  full  heat, 
to  the  referved  cold  part,  which  fhould  be  previoufly  put 
into  a  barrel  or  other  veffel ;  then  add  16  pounds  of 
treacle  or  molafles,  with  a  few  table  fpoonfuls  of  the 
effence  of  fpruce,  flirring  the  whole  well  together  *,  add 
half  a  pint  of  yeafl,  and  keep  it  in  a  temperate  filia¬ 
tion,  with  the  bung  bole  open,  for  two  days,  till  the 
fermentation  be  abated.  Then  clofe  it  up  or  bottle  it 
off,  and  it  will  be  fit  for  being  drunk  in  a  few  days  af¬ 
terward*.  In  North  America,  and  perhaps  in  ether 


countries,  where  the  black  and  white  fpruce-firs  abound,  Spruce- 
inftead  of  adding  the  ejfcnce  of  the  fpruce  at  the  fame  ■B~er 
time  with  the  molafles,  they  make  a  decoction  of  square, 
the  leaves  and  fmall  branches  of  thefe  trees,  and  find 
the  liquor  equally  good.  It  is  a  powerful  anii- 
fcorbutic,  and  may  prove  very  ufeful  in  long  fea  voy¬ 
age* 

SPUNGE,  or  Sponge.  See  Spongia. 

SPUNG1NG,  in  Gunnery,  the  cleaning  of  the  infide 
of  a  gun  with  a  fpunge,  in  order  to  prevent  any  fparks 
of  fire  from  remaining  in  it,  which  would  endanger  the 
life  of  him  that  fhould  load  it  again. 

SPUN- YARN,  among  Tailors,  is  a  kind  of  line  made 
from  rope  yarn,  and  ufed  for  feizing  or  faftening  things 
together. 

SPUNK.  See  Boletus,  Botany  Index. 

SPUR,  a  piece  of  metal  confifting  of  two  branches 
encompafling  a  horfeman’s  heel,  and  a  rowel  in  form 
of  a  ftar,  advancing  out  behind  to  prick  the  horfe. 

SPUR -Winged  Water-Hen.  See  Parra,  Ornitho¬ 

logy  Index. 

SPURGE.  See  Euphorbia,  1 

Sr ur GE- Laurel.  See  Daphne,  >  Botany  Index. 

SPURREY.  See  Spergula,  j 

SPY,  a  perfon  hired  to  watch  the  aflions,  motions, 

&-c.  of  another  •,  particularly  what  partes  in  a  camp. 

When  a  fpy  is  difeovered,  he  is  hanged  immediately. 

SQUADRON,  in  military  affairs,  denotes  a  body  of 
horfe  whofe  number  of  men  is  not  fixed  ;  but  is  ufually 
from  100  to  200. 

SQUADRON  of  ships,  either  implies  a  detachment  of 
fhips  employed  on  any  particular  expedition,  or  the  third 
part  of  a  naval  armament. 

SQUADS,  in  a  military  fenfe,  are  certain  divifions 
of  a  company  into  fo  many  fquads,  generally  into  three 
or  four.  The  ufe  of  forming  companies  into  as  many 
fquads  of  infpe£tion  as  it  has  ferjeants  and  corporals,  is 
proved  by  thofe  regiments  who  have  pra&ifed  that  me¬ 
thod  ;  as  by  it  the  irregularity  of  the  foldiers  is  confider- 
ahly  reftrained,  their  drefs  improved,  and  the  difeipline 
of  the  regiment  in  general  moft  remarkably  forwarded. 

Every  officer  fhould  have  a  roll  of  his  company  by 
fquads. 

SQUALL,  afudden  and  violent  blart  of  wind,  ufu¬ 
ally  occafioned  by  the  interruption  and  reverberation  of 
the  wind  from  high  mountains.  Thefe  are  very  frequent' 
in  the  Mediterranean,  particularly  that  part  of  it  which 
is  knowm  by  the  name  of  the  Levant,  as  produced  by 
the  repulfion  and  new  dire&ion  which  the  wind  meets 
with  in  its  paffage  between  the  various  iflands  of  the 
Archipelago. 

SQUALUS,  the  Shark  •,  a  genus  of  fifhes  arranged 
by  Linnaeus  under  the  clafs  of  amphibia,  and  the  order 
of  nantes,  but  by  Gmelin  referred  to  the  clafs  of  pi  fees, 
and  order  of  chondropteryii.  See  Ichthyology  Index. 

SQUx\MARIA.  See  Latkrjea,  Botany  Index. 

SQUAMOUS,  in  Anatomy,  a  name  given  to  the 
fpurious  or  falfe  futures  of  the  fkull,  becaufe  compofed  of 
fquamae  or  feales  like  thofe  of  fi flies. 

SQUARE,  in  Geometry,  a  quadrilateral  figure  both 
equilateral  and  equiangular.  See  Geometry. 

S  QUA  EE-Root.  See  Algebra  and  ARITHMETIC, 

N°  33.  and  34. 

Hollo'iv  SQUARE ,  in  the  military  art,  a  body  of  foot 

drawn 
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*  Square,  drawn  up  with  an  empty  fpace  in  the  middle,  for  the  co- 
1  ^lianng*  lours,  drums,  and  baggage,  faced  and  covered  by  the 
pikes  every  way  to  keep  off  the  horfe. 

SQUARE,  among  Mechanics ,  an  inftrument  confiding 
of  two  rules  or  branches,  fattened  perpendicularly  at  one 
end  of  their  extremities,  fo  as  to  form  a  right  angle.  It 
is  of  great  ufe  in  the  defeription  and  menfuration  of 
right  angles,  and  laying  down  perpendiculars. 

T  SQUARE,  or  Tee  Square,  an  inttrument  ufed  in 
drawing,  fo  called  from  its  refemblance  to  the  capital 
letter  T. 

SQUARE-Rigged,  an  epithet  applied  to  a  fliip  whofe 
yards  are  very  long.  It  is  alfo  ufed  in  contradiftinc- 
tion  to  all  veffels  whofe  fails  are  extended  by  ttays  or 
lateen-yards,  or  by  booms  and  gaffs  5  the  ufual  fixa¬ 
tion  of  which  is  nearly  in  the  plane  of  the  keel  j  and 
hence, 

SQUARE-Sail,  is  a  fail  extended  to  a  yard  which 
liangs  parallel  to  the  horizon,  as  diftinguifhed  from  the 
other  fails  which  are  extended  by  booms  and  ttays  placed 
obliquely.  This  fail  is  only  ufed  in  fair  winds,  or  to  feud 
under  in  a  tempeft.  In  the  former  cafe,  it  is  furnilhed 
with  a  large  additional  part  called  the  bonnet,  which  is 
then  attached  to  its  bottom,  and  removed  when  it  is  ne- 
ceffary  to  scud.  See  Scudding. 

SQUARING,  or  Quadrature  of  the  Circle ,  fig- 
nifies  the  finding  a  fquare  exa&ly  equal  to  the  area  of  a 
given  circle.  This  problem  however  has  not  been,  and 
probably  cannot  bS,  ftridlly  refolved  by  the  commonly 
admitted  principles  of  geometry  j  mathematicians  having 
hitherto  been  unable  to  do  more  than  to  find  a  fquare 
that  ttiall  differ  from  the  area  of  any  propofed  circle  by 
as  fmall  a  quantity  as  they  pleafe.  The  quadrature  of 
the  circle  is  a  problem  of  the  fame  degree  of  difficulty, 
and  indeed  may  be  regarded  as  identical  with  another 
geometrical  problem,  namely,  the  ReElif cation  of  the 
circle ,  or  the  finding  a  ftraight  line  equal  to  its  circum¬ 
ference  }  for  the  area  of  a  circle  is  equal  to  that  of  a 
re&angle  contained  by  the  radius  and  a  ftraight  line 
equal  to  half  the  circumference  (Geometry,  Se6L  VI. 
Prop.  3.)  :  therefore,  if  a  ftraight  line  exaflly  equal  to 
the  circumference  could  be  found,  a  rectilineal  fpace 
precifely  equal  to  the  area  might  alfo  be  found,  and  the 
contrary.  But  although  no  perfectly  accurate  refolu- 
tion  of  the  problem  has  been  obtained  under  either  form, 
%ve  can  always  find  approximate  values  of  the  area  and 
circumference  ;  and  therefore  it  is  now  cuftomary  to 
apply  the  terms  quadrature  and  reElif cation  of  the  circle 
alfo  to  thefe. 

The  problem  of  the  quadrature  of  the  circle  appears 
to  have  engaged  the  attention  of  geometers  at  a  very 
early  period  ;  for  we  are  told  that  Anaxagoras,  who 
lived  about  500  years  before  Chrift,  attempted  its  folu- 
tion  while  confined  in  prifon  on  account  of  his  philo¬ 
sophical  opinions.  We  are  ignorant  of  the  refult  of 
his  refearches  \  but  although  we  cannot  fuppofe  they 
were  attended  with  any  fuccefs,  we  may  reafonably  con¬ 
clude  that  we  are  indebted  to  them  for  the  difeovery  of 
fome  of  the  properties  of  the  figure,  which  are  now 
known  as  elementary  propofitions  in  geometry. 

Hippocrates  of  Chios  was  likewife  engaged  in  trying 
to  refolve  the  fame  problem,  and  it  was  no  doubt  in  the 
courfe  of  his  inquiries  into  this  fubjeCl  that  he  difeovered 
the  quadrature  of  the  curvilineal  fpace,  which*  is  now 
, known  by  the  name  of  the  Lune  of  Hippocrates,  The 
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nature  of  this  difeovery  may  be  briefly  explained  as  Squaring, 
follows.  Let  ABCD  be  a  circle  (Plate  D.  fig.  1.),  — 

H  its  centre,  AC  its  diameter,  ADC  a  tiiangle  ^ 
inferibed  in  the  femicircle,  having  its  Tides  AD,  DC  Fig.  f. 
equal  to  one  another.  On  D  as  a  centre,  with  DA  or 
DC  as  a  radius,  let  the  quadrantal  arch  AEC  be  de- 
feribed,  then  (hall  the  curvilineal  fpace  bounded  by  the 
femicircle  ABC  and  the  quadrantal  arch  AEC  (which 
is  the  Lune  of  Hippocrates)  be  equal  to  the  rectilineal 
triangle  ADC.  For  becaufe  circles  are  to  one  another 
as  the  fquares  of  the  radii  (Geometry,  SeCt.  VI.  Prop, 

4.)  ;  the  circle  having  DA  for  its  radius  will  be  to  the 
circle  having  HA  for  its  radius  as  the  fquare  of  DA 
to  the  fquare  of  HA,  that  is,  as  2  to  1  ;  hence  the  for¬ 
mer  of  thefe  circles  will  be  double  the  latter,  and  Con- 
fequently  one  fourth  of  the  former  will  be  equal  to  one 
half  of  the  latter  5  that  is,  the  quadrant  AECD  will  be 
equal  to  the  femicircle  ABC  ;  from  thefe  equals  take 
away  the  common  fpace  bounded  by  the  diameter  AC 
and  the  arch  AEC,  and  there  wall  remain  the  triangle 
ADC  equal  to  the  lunular  fpace  AECBA. 

Although  Hippocrates’s  difeovery  has  led  to  no  im¬ 
portant  conclufion  either  relating  to  the  quadrature  of 
the  circle  or  that  of  any  other  curve,  yet  at  the  time  it 
was  made  it  might  be  regarded  as  of  fome  confequence, 
chiefly  becaufe  it  ffiewed  the  poffibility  of  exhibiting  a 
reftilineal  figure  equal  to  a  fpace  bounded  by  curve 
lines,  a  thing  which  we  have  reafon  to  fuppofe  was  then 
done  for  the  firft  time,  and  might  have  been  fairly 
doubted,  confidering  the  infuperable  difficulty  that  was 
found  to  attend  the  quadrature  of  the  circle  or  its  recti¬ 
fication. 

Ariftotlo  fpeaks  of  two  perfons,  viz.  Bryfon  and  An¬ 
tiphon,  who  about  his  time,  or  a  little  earlier,  were  oc¬ 
cupied  with  the  quadrature  of  the  circle.  The  former 
appears,  according  to  the  teftimony  of  Alexander  Apro- 
difeus,  to  have  erred  moft  egregioufly  \  he  having  con¬ 
cluded  that  the  circumference  was  exaClly  3!  times  the 
diameter.  And  the  latter  feems  to  have  proceeded 
pretty  much  in  the  fame  manner  as  Archimedes  after¬ 
wards  did  in  fquaring  the  parabola,  that  is,  by  firfl  in- 
feribing  a  fquare  in  the  circle,  then  an  ifofceles  triangle 
in  each  of  the  fegments  of  the  curve,  having  for  its  bafe 
a  fide  of  the  fquare  \  and  next  again  a  feries  of  triangles 
in  the  fegments,  having  for  their  bafes  the  fides  of  the 
former  feries,  and  fo  on  :  this  mode  of  procedure  how¬ 
ever,  could  not  be  attended  with  any  fuccefs,  as  it  is 
well  known  that  the  fpaccs  thus  formed  do  not,  as  in 
the  cafe  of  the  parabola,  admit  of  being  abfolutely 
fummed. 

It  may  naturally  be  fuppofed  that  Archimedes  exerted 
his  utmoft  efforts  to  refolve  this  problem  \  and  probably 
it  was  only  after  long  meditation  on  the  fubjeCl  that  he 
loft  all  hopes  of  fuccefs,  and  contented  himfelf  with  that 
approximation  to  the  ratio  of  the  diameter  to  the  cir¬ 
cumference  which  is  contained  in  his  Ireatife  De  Circuit 
Dimenfone ,  which  has  been  preferved  from  the  period  in 
which  he  wrote,  about  2 50  years  before  Chrift,  to  the 
prefent  times.  He  found  his  approximation  to  the  ratio, 
by  fuppofing  a  regular  polygon  of  96  fides  to  be  de- 
feribed  about  the  circle,  and  another  of  the  fame  num¬ 
ber  of  fides  to  be  inferibed  in  it,  and  by  fhewing  that 
the  perimeter  of  the  circumfcnbing  polygon  was  lefs 
than  3-7°,  or  3^  times  the  diameter,  but  that  the  peri¬ 
meter  of  the  iuferibed  figure  was  greater  than  3^?-  times 
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tie  diameter  ;  now  the  circumference  of  the  circle  being 
L*fs  than  the  perimeter  of  the  one  polygon  but  greater 
than  that  of  the  other,  it  follows  that  the  circumference 
muff  be  lefs  than  37  times  the  diameter,  but  greater 
than  3|r  times  5  fo  that,  taking  the  firft  of  thefe  limits 
as  being  expreifed  by  the  fmalleit  numbers,  the  circum¬ 
ference  will  be  to  the  diameter  as  3^  to  1,  or  as  22  to 
7  nearly. 

Although  the  approximate  ratio  invefligated  by  Ar¬ 
chimedes  be  the  oldeft  known  to  have  been  found  in  the 
weftern  world,  yet  one  more  accurate  feems  to  have 
been  known  at  a  much  earlier  period  in  India.  This 
we  learn  from  the  bijlitutes  of  Ahbar  (" Aijecn  Akbernj ) 
where  it  is  faid  that  the  Hindoos  fuppofe  the  diameter 
of  a  circle  to  be  to  its  circumference  as  1250  to  3927. 
Now  this  ratio,  which  is  the  fame  as  that  of  1  to  3. 1 41 6, 
when  found  in  the  fimplefl  and  mofl  elementary  man¬ 
ner  muff  have  required  the  infcription  of  a  polygon  of 
768  fides  in  the  circle,  and  mult  have  been  attended 
with  nine  extradtions  of  the  fquare  root,  each  carried  as 
far  as  ten  places  of  figures. 

We  learn  from  Simplicius  that  Nicomedes  and  Apol¬ 
lonius  both  attempted  to  fquare  the  circle,  the  former 
by  means  of  a  curve  which  he  called  the  ^ uadratrix  \ 
the  invention  of  which,  however,  is  afcribed  to  Dino- 
flratus,  and  the  latter  alfo  by  the  help  of  a  curve  deno¬ 
minated  the  filter  to  the  tortuous  line  or  fpiral ,  and 
which  was  probably  no  other  than  the  q uadratrix  of 
Dinoltratus  3  the  nature  of  which,  and  the  manner  of 
its  application  to  the  fubjedt  in  queltion,  we  fhall  briefly 
explain. 

Let  AFB  be  a  quadrant  of  a  circle  (fig.  2.)  and  C 
its  centre  ;  and  conceive  the  radius  CF  to  revolve  uni¬ 
formly  about  C  from  the  pofition  CA  until  at  laid  it 
coincide  with  CB  ;  while  at  the  fame  time  a  line  DG 
is  carried  with  an  uniform  motion  from  A  towards  CB  ; 
the  former  line  continuing  always  parallel  to  the  latter, 
until  at  laid  they  coincide ;  both  motions  being  fuppofed 
to  begin  and  end  at  the  fame  inllant.  Then  the  point 
E  in  which  the  revolving  radius  CF  and  the  moveable 
line  DG  iriterfedf  one  another  will  generate  a  certain 
curve  line  AEH,  which  is  the  ^ uadratrix  of  Dino- 
ftratus. 

Draw  EK,FL  both  perpendicular  to  CB  ;  then  be- 
caufe  the  radius  AC  and  the  quadrantal  arch  AFB  are 
uniformly  generated  in  the  fame  time  by  the  points  D 
and  F,  the  contemporaneous  fpaces  deferibed  will  have 
to  one  another  the  fame  ratio  as  the  whole  fpaces ;  that 
is,  AD  :  AF  :  :  AC  :  AB  ;  hence  we  have  AC  :  AB  :  ; 
DC,  or  EK  :  FB.  Now  as  the  moveable  point  F  ap¬ 
proaches  to  B,  the  ratio  of  the  flraight  line  EK  to  the 
arch  FB  will  approach  to,  and  will  manifeflly  be  ulti¬ 
mately  the  fame  as  the  ratio  of  the  flraight  line  EK  to 
the  flraight  line  FL,  which  again  is  equal  to  the  ratio 
of  CE  to  CF ;  therefore  the  ratio  of  the  radius  AC  to 
the  quadrantal- arch  AFB  is  the  limit  of  the  ratio  of 
CE  to  CF,  aud  confequently  equal  to  the  ratio  of  CH 
to  CB,  H  being  the  point  in  which  the  quadratrix  meets 
CB.  Since  therefore  CH  :  CB  :  :  CA  or  CB  :  quad., 
arch  AFB,  if  by  any  means  we  could  determine  the 
point  II,  we  might  then  find  a  flraight  line  equal  to  the 
quadrantal  arch,  (by  finding  a  third  proportional  to  CH 
and  CB)  and  confequently  a  flraight  line  equal  to  the 
circumference.  The  point  H,  however,  cannot  be  de¬ 
termined  by  a  geometrical  conftrudtion,  and  therefore- 


5  ]  s  Q,  U 

all  the  ingenuity  evinced  by  the  perfon  who  firft  thought'  Squaring,/ 
of  this  method  of  redlifying  the  circle  (which  certainly 
is  confiderable)  has  been  unavailing. 

The  Arabs,  who  i  ucceeded  the  Greeks  in  the  cultiva¬ 
tion  of  the  fciences,  would  no  doubt  have  their  pretend¬ 
ed  fquarers  of  the  circle.  We  however  know  nothing 
more  than  that  fome  one  of  them  believed  he  had  difeo- 
vered  that  the  diameter  being  unity,  the  circumference 
was  the  fquare  root  of  10  ;  a  very  grofs  miftake  ;  for  the 
fquare  root  of  10  exceeds'  3.162  ;  but  Archimedes 
had  demonftrated  that  the  circumference  was  lefs  than 


It  appears  that,  even  during  the  dark  ages,  fome  at¬ 
tempts  were  made  at  the  refolution  of  this  famous  pro¬ 
blem,  which  however  have  always  remained  in  manu- 
feripts  buried  in  the  duft  of  old  libraries.  But  upon  the 
revival  of  learning  the  problem  was  again  agitated  by 
different  writers,  and  particularly  by  the  celebrated  Car¬ 
dinal  De  Cufa,  who  diftinguiftied  himfelf  by  his  unfor¬ 
tunate  attempt  to  refolve  it.  His  mode  of  invefligation,, 
which  had  no  folid  foundation  in  geometry,  led  him  to- 
conclude,  that  if  a  line  equal  to  the  fum  of  the  radius  of 
a  circle  and  the  fide  of  its  inferibed  fquare  were  made 
the  diameter  of  another  circle,  and  an  equilateral  trian¬ 
gle  were  inferibed  in  this  laft,  the  perimeter  of  this  tri¬ 
angle  would  be  equal  to  the  circumference  of  the  other 
circle.  This  pretended  quadrature  of  the  cardinal’s  was 
refuted  by  Regiomontanus ;  and  indeed  the  tafk  was  nob 
difficult ;  for,  according  to  his  conftrudlion,  the  diame¬ 
ter  being  1,  the  circumference  was  greater  than  3^-;  a 
conclufion  which  muft  be  abfurd,  feeing  that  Archime¬ 
des  had  demonftrated  that  it  muft  be  lefs  than  that  num¬ 
ber. 

It  would  be  trefpafling  too  much  upon  the  patience  of 
our  readers,  were  we  to  mention  all  the  abfurd  and  er¬ 
roneous  attempts  which  have  been  kmade  during  the  laft 
three  centuries  to  fquare  the  circle.  In  a  fupplement  to 
Montucla’s  excellent  work,  Hifoire  des  Mathe?natiques , 
we  find  upwards  of  forty  pretenders  to  the  honour  of  this 
difeovery  enumerated.  Thefe  were  almoft  all  very  ig¬ 
norant  of  geometry ;  and  many  of  them  were  wild  vi- 
fionaries,  pretending  to  difeover  inexplicable  relations 
between  the  plain  truths  of  mathematics  and  the  mo  lb 
myfterious  dodlrines  of  religion.  If  thofe  who  have 
fought  the  quadrature  of  the  circle  had  been  previouily 
initiated  in  the  dodlrines  of  geometry,  although  they 
miffed  attaining  the  objedl  they  had  in  view,  yet  they 
couid  not  have  failed  to  Have  extended  the  boundaries 
of  the  fcience  by  the  difeovery  of  many  new  propofitions.- 
From  fuch  perfons,  however,  as  have  generally  purfued 
this  inquiry,  no  improvement  whatever  of  the  fcience  was^ 
to  be  expedted  ;  although,  indeed,  in  fome  inftances,  it 
has  derived  advantage  from  the  labours  of  fuch  as  have 
undertaken  to  expofe  the  abfurdity  of  their  conclufions ; 
as  in  the  cafe  of  Metius,  who  in  refuting  the  quadrature 
of  one  Simon  a  ^pcrcu^  found  a  much  nearer  approxi¬ 
mation  to  the  ratio  of  the  diameter  to  the  circumference 
than  had  been  previoufly  known,  at  leaft  in  Europe,  viz.  - 
that  of  1 13  to  355,  which  reduced  to  decimals  is  the 
fame  as  the  ratiomf  1  to  3.1415929,  differing  from  the 
truth  only  in  the  feventh  place  of  decimals!. 

Among  the  mofl:'  remarkable  of  thofe  who  have  re¬ 
corded  their  own  folly  by  publifhing  erroneous  refolu- 
tions  of  the  problem,  we  may  reckon  the  celebrated  Ju- 
feph-  Scaliger.  Full  of  felficenceit,  he  believed  that,  en- 

terincr.' 
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Squajrlng,_- terIng  up0n  tlie  ftudy  of  geometry>  Jle  could  not  fail  to 
v  1  furmount  by  the  force  of  his  genius  thofe  obftacles  which 
had  completely  ftopt  the  progrefs  of  all  preceding  inqui¬ 
rers.  He  gave  the  refult  of  his  meditations  to  the  world 
in  1592,  under  the  title  Nova  Cyclometria  ;  but  he  was 
refuted  by  Clavius,  by  Vieta,  and  others,  who  Ihewed 
that  the  magnitude  he  had  afiigned  to  the  circumference 
was  a  little  lefs  than  the  perimeter  of  theinfcribed  poly¬ 
gon  of  192  tides, .which  proved  beyond  a  doubt  that  he 
was  wrong.  Scaliger,  however,  was  not  to  be  convinced 
of  the  abfurdity  of  his  conclution  ;  and  indeed,  in  almoft 
every  inftancc,  pretenders  to  this  difcovery  have  not 
been  more  remarkable  for  their  folly  in  committing  ab¬ 
surd  blunders,  than  for  their  obflinacy  in  maintaining 
that  they  were  in  the  right,  and  all  who  held  a  contrary 
opinion  in  an  error. 

The  famous  Hobbes  came  alfo  upon  the  field  about  the 
year  1650,  with  pretentions  not  only  to  the  quadrature 
of  the  circle,  but  alfo  to  the  trifettion  of  an  angle,  the 
xettification  of  the  parabola,  &c.  5  but  his  pretended  fo- 
lutions  were  refuted  by  Dr  Wallis.  And  this  circum- 
ftance  afforded  him  occation  to  write  not  only  againft 
geometers,  but  even  againft  the  fcience  of  geometry  it- 
felf. 

We  find  it  recorded  by  Montucla ,  as  a  fort  of  phe¬ 
nomenon,  that  one  Richard  White,  an  Englilh  Jefuit, 
having  happened  upon  what  he  conceived  to  be  a  qua¬ 
drature  of  the  circle,  which  he  publilhed  under  the  title, 
Chryfaefpis  feu  ^uadratura  Circuit  fuffered  himfelf  at 
laft  to  be  convinced  by  fome  of  his  friends  that  he  was 
wrong  both  in  his  quadrature  of  the  circle,  and  in  his 
i-e&ification  of  the  fpiral.  But  a  folution  of  the  fame 
problem  found  out  by  one  Mathulen  of  Lyons,  did  not 
produce  in  the  end  lo  much  advantage  to  its  author. 
This  man  in  1728  announced  to  the  learned  world  that 
he  had  difcovered  both  the  quadrature  of  the  circle  and 
a  perpetual  motion  ;  and  he  was  fo  certain  of  the  truth 
of  thefe  difcoveries,  that  he  configned  100c  ecus  (about 

I  2 5I.)  to  be  paid  to  any  one  who  lhould  demonftrate 
that  he  w*as  deceived  in  either.  The  talk  was  not  dif- 
Jicult.  Nicole  of  the  Academy  of  Sciences  demon- 

II  rated  that  he  was  wrong,  and  he  himfelf  allowed  it  j 
but  he  hefitated  to  pay  the  money,  which  Nicole  had  re- 
linquilhed  in  favour  of  the  Hotel  Dieu  of  Lyons.  The 
affair  went  before  a  court  of  juftice,  which  adjudged  the 
money  to  be  paid,  as  Nicole  had  deftined  it,  to  the  poor. 
At  a  later  period,  viz.  in  1753,  the  Chevalier  de  Cau- 
fans,  a  French  officer,  and  a  man  who  was  never  ex- 
petted  to  be  a  mathematician,  fuddenly  found  a  qua¬ 
drature  of  the  circle  in  procuring  a  circular  piece  of 
turf  to  be  cut  *,  and  rifing  from  one  truth  to  another, 
he  explained  by  his  quadrature  the  dottrine  of  original 
fin,  and  the  Trinity.  He  engaged  himfelf  by  a  public 
writing  to  depofit  with  a  notary  the  fum  of  300,000 
francs*  to  be  wagered  againft  fuch  as  lhould  oppofe  him, 
and  he  attuaily  lodged  10,000,  which  were  to  devolve 
to  him  who  lhould  demonftrate  his  error.  This  was 
eafily  done,  as  it  refulted  from  his  difcovery  that  a  circle 
was  equal  to  its  circumfcribing  fquare,  that  is,  a  part  to 
the  whole  !  Some  perfons  came  forward  to  anfwer  his 
challenge,  and  in  particular  a  young  lady  fued  him  at 
one  of  the  courts  of  law  j  but  the  French  king  judged 
that  the  Chevalier’s  fortune  ought  not  to  fuffer  on  ac¬ 
count  of  his  whim  ;  for,  fetting  alide  this  piece  of  folly, 
in  every  other  refpett  he  was  a  worthy  man.  The  pro- 
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cedure  was  therefore  ftopt,  and  the  wager  declared 
void. 

.We  111  all  not  enter  farther  into  the  hiftory-  of  thefe 
vain  and  abfurd  attempts  to  rcfolve  this  important  pro¬ 
blem,  but  proceed  to  ftate  what  has  attuaily  been  done 
by  men  of  found  minds  and  real  mathematical  acquire¬ 
ments  towards  its  folution.  And  in  the  firft  place  it 
may  be  obferved  that  the  problem  admits  of  being  pro¬ 
pped  under  two  different  forms  :  for  it  may  be  required 
to  find  either  the  area  of  the  whole  circle,  or,  which  is 
the  fame  thing,  the  length  of  the  whole  circumference  ; 
or  elfe  to  find  the.  area  of  any  propofed  fettor  or  feg- 
ment,  or,  which  is  equivalent,  the  length  of  the  arch 
of  the  fettor  or  fegment.  The  former  is  termed  the 
definite  and  the  latter  the  indefinite  quadrature  of  the 
circle.  The  latter  evidently  is  more  general  than  the 
former,  and  includes  it  as  a  particular  cafe.  Now  if 
we  could  find  by  any  means  a  finite  algebraic  equation 
that  lhould.  exprefs  the  relation  between  any  propofed 
arch  of  a  . circle,  and  fome  known  ftraight  line,  or  lines 
the  magnitude  of  one  or  more  of  which  depended  on 
that  arch,  then  we  would  have  an  abfolute  rectification 
of  the  arch,  and  confequently  a  rectification  or  quadra¬ 
ture  alfo  of  the  whole  circle.  We  here  fpeak  of  an 
analytical  folution  of  the  problem  5  the  ancients,  how¬ 
ever,  who  were  almoft  entirely  ignorant  of  this  branch 
of  mathematical  fcience,  mull  have  endeavoured  to  treat 
it  entirely  upon  geometrical  principles.  It  is  now  well 
known,  however,  that  all  geometrical  problems  may  be 
fubjetted  to  analyfis  ;  and  that  it  is  only  by  fuch  a  mode 
of  proceeding  they  have  in  many  cafes  been  refolved. 

.With  refpett  to  the  definite  quadrature  of  the  circle, 
it  is  commonly  underftood  that  no  unexceptionable  de¬ 
monftration  of  its  impoftibility  has  hitherto  been  pub- 
liftied.  It  is  true  that  James  Gregory,  in  his  vera  circuli 
et  Hyperbolas  quadratura ,  has  given  what  he  confidered 
as  fuch  a  demonftration  ;  but  it  has  been  objetted  to, 
particularly  by  Huygens,  one  of  the  beft  geometers  of 
his  time.  We  are,  however,  certain  that  the  ratio  of  the 
diameter  to  the  circumference,  as  alfo,  that  fhe  ratio  of 
the  fquare  of  the  diameter  to  the  fquare  of  a  ftraight  line 
equal  to  the  circumference,  cannot  be  expreffed  by  ra¬ 
tional  numbers,  for  this  has  been  ftrittly  demonftrated 
by  Lambert. in  the  Berlin  Memoirs  for  1761.  A  demon- 
ft  rati  on  is  alfo  given  in  Legendre’s  Geometric.  As  to 
the  indefinite  quadrature,  if  Newton’s  demonftration  of 
the  28th  lemma  of  the  firft  book  of  his  Principia  be  cor- 
rett,  the  thing  ought  to  be  abfolutely  impoffible.  For 
the  objett  of  that  propofition  is  to  prove  that  in  no  oval 
figure  whatever,  that  returns  into  itfelf,  can  the  area  cut 
off  by  ftraight  lines  at  pleafure  be  univerfally  found  by 
an. equation  of  a  finite  dimenfion,  and  compofed  of  a' 
finite  number  of  terms.  If  this  be  true,  then  it  will 
be  impoffible  to  exprefs  any  fettor  of  a  circle  taken  at 
pleafure  in  finite  terms.  It  is  however  to  be  remarked 
that  the  accuracy  of  the  reafoning  by  which  Newton 
has  attempted  to  eftablifh  the  truth  of  the  general  pro¬ 
pofition  has  been  queftioned  by  no  lefs  a  geometer  than 
D  ii  1  ember t  }  and  indeed  we  know  one  oval  curve 
which  returns  into  itfelf,  and  which  according  to  New¬ 
ton’s  propofition  ought  therefore  not  to  admit  of  an  in¬ 
definite  quadrature  ;  yet  this  is  by  no  means  the  cafe,  for 
it  does  really  admit  of  fuch  a  quadrature.  The  curve 
we  mean  is  the  Icmnificata ,  the  equation  of  which  is 
(^+^)2=*2(>3 — ya)>  where  pc  and  y  denote  its  co¬ 
ordinates, 
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Squaring,  oldinates,  and  a  is  put  for  a  given  line.  The  figure  of 
b— the  curve  is  nearly  that  of  the  numeral  character  8. 

Upon  the  whole  then  we  may  infer  that  an  unexcep¬ 
tionable  demonftration  of  the  impoftibility  of  exprefTmg 
either  the  whole  circle,  or  any  propofed  fe6tor  of  it,  by  a 
finite 'equation,  is  (till  among  the  dejiderata  of  mathe¬ 
matics. 

We  come  now  to  fpc.ak  of  the  different  methods 
which  have  been  found  for  approximating  to  the  area 
or  to  the  circumference.  We  have  already  noticed  the 
approximation  to  the  ratio  of  the  diameter  to  the  cir¬ 
cumference  found  by  Archimedes,  and  the  earlier  and 
more  accurate  approximation  of  the  Indian  mathemati¬ 
cians.  Archimedes’s  ratio  is  the  only  one  found  by  the 
ancients  in  the  weftern  world  that  has  defeended  to  mo¬ 
dern  times,  and  it  appears  to  have  been  the  moft  accu¬ 
rate  known,  until  about,  the  year  1585,  when  Metius, 
in  refuting  a  pretended  quadrature,  found  the  more 
accurate  ratio  of  113  to  355,  as  we  have  already  no¬ 
ticed.  About  the  fame  time  Vieta,  and  Adrianus  Ro- 
manus  published  their  ratios  expreifed  in  decimals,  the 
former  carrying  the  approximation  to  ten  decimals  in- 
ftead  of  fix,  (which  was  the  number  of  accurate  figures 
expreifed  by  Melius’ s  ratio),  and  the  latter  extending  it 
to  1 7  figures.  Vieta  alfo  gave  a  kind  of  feries,  which 
being  continued  to  infinity,  gave  the  value  of  the 
circle. 

Thefe  approximations,  however,  were  far  exceeded 
by  that  of  Ludolph  Van  Ceulen,  who  in  a  work  pub¬ 
lished  in  Dutch  in  1610,  carried  it  as  far  as  36  figures, 
fhowing  that  if  "the  diameter  were  unity,  the  circumfe¬ 
rence  would  be  greater  than  3*141 59,26535,89793, 
23846,26433,83279,50288,  but  lefs  than  the  fame 
number  with  the  lait  figure  increafed  by  an  unit.  This 
work  was  tranflated  into  Latin  by  Snellius,  and  pub- 
lifhed  under  the  title,  De  Circulo  ei  Adfcriptis.  In 
finding  this  approximation,  Van  Ceulen  followed  the 
method  of  Archimedes,  doubling  continually  the  num¬ 
ber  of  fides  of  the  inferibed  and  circumfcribed  polygons, 
until  at  length  he  found  two  which  differed  only  by  an 
unit  in  the  36th  place  of  decimals  in  the  numbers  ex- 
preffing  their  perimeters.  This,  however,  muft  have 
been  rather  a  work  of  patience  than  of  genius  ;  and  in¬ 
deed  the  labour  muft  have  been  prodigious.  He  feems 
to  have  valued  highly  this  lingular  effort,  for  in  imita¬ 
tion  of  Archimedes,  whofe  tomb  was  adorned  with  a 
fphere  and  cylinder,  in  commemoration  of  his  difeovery 
of  the  proportion  which  thefe  folids  bear  to  one  another, 
he  requefted  that  the  ratio  he  had  found  might  be  in¬ 
feribed  on  his  tomb,  which  was  accordingly  done. 

Snellius  found  means  to  abridge  greatly  the  labour 
of  calculation  by  fome  very  ingenious  theorems ;  and  al¬ 
though  he  did  not  go  beyond  Van  Ceulen,  yet  he  veri¬ 
fied  his  refult.  His  difeoveries  on  this  fubje<51  are  con¬ 
tained  in  a  work  called  Willebrordt  Snc/lii  Cyclonic* 
tricus  de  Circuli  Dimenjione,  &c.  Li/gd.  Bat.  1621. 

Defcartes  found  alfo  a  geometrical  conftru&ion,  which 
being  repeated  continually,  gave  the  circumference,  and 
from  which  he  might  eafily  have  deduced  an  expreftion 
in  the  form  of  a  feries. 

Gregory  of  St  Vincent  diftinguifhed  himfelf  alfo  on 
this  fubjeft.  It  is  true  he  committed  a  great  error  in 
fuppofing  he  had  difeovered  the  quadrature  of  both  the 
circle  and  hyperbola  ;  but  he  had  previoufly  made  fo 
many  beautiful  geometrical  difeoveries,  deduced  with 
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much  elegance  after  the  manner  of  the  ancients,  that  Squaring,, 
it  would  be  wrong  to  number  him  with  thofe  abfurd 
pretenders  which  wTe  have  already  noticed.  Gregory’s 
miilake  was  the  caufe  of  a  (harp  controverfy  carried  on 
between  his  difciples  on  the  one  fide,  and  by  Huygens, 
Merfennus  and  Leftaud  on  the  other  \  and  it  was  this 
that  gave  Huygens  occafion  to  confider  particularly  the 
quadrature  of  the  circle,  and  to  inveftigate  various 
new  and  curious  theorems  relating  to  it,  which  are  con¬ 
tained  in  his  Theoremata  de  Quadrature  Hyperboles ,  El- 
lipjis  et  Circuli ,  1651  j  and  in  his  work  De  Circuli  Mag - 
nitudine  Invent  a,  1654.  In  particular  he  {bowed,  that 
if  c  denote  the  chord  of  an  arch,  and  s  its  fine,  then  the 
arch  itfelf  will  be  greater  than  c-\--j  (S — but 

than  c4~  v  4  (c — s\ :  he  alfo  (bowed  that  the 

*  2  c- f-3  s 

arch  is  lefs  than  the  fum  of  \  of  its  fine  and  4  of  its  tan¬ 
gent.  Thefe  theorems  greatly  (liorten  the  labour  of 
approximating  to  the  ratio  of  the  diameter  to  the  cir¬ 
cumference,  by  means  of  inferibed  and  circumfcribed 
figures,  infomuch  that  by  the  inferibed  polygons  of  6 
and  1  2  (ides,  we  may  obtain  it  to  the  fame  degree  of 
accuracy  as  Archimedes  did  by  the  inferibed  and  cir¬ 
cumfcribed  polygons  of  96  fides. 

James  Gregory,  in  his  Vera  Circuli  et  Ilyperbolce  Qua¬ 
drature  ,  gave  feveral  curious  theorems  upon  the  relation 
of  the  circle  to  its  inferibed  and  circumferibed  polygons, 
and  their  ratios  to  one  another  }  and  by  means  of  thefe 
he  found  with  infinitely  lefs  trouble  than  by  the  ordi¬ 
nary  methods,  and  even  by  thofe  of  Snellius,  the  mea- 
fure  of  the  circle  as  far  as  20  places  of  figures.  He 
gave  alfo,  after  the  example  of  Huygens,  conft  ructions 
for  finding  flraight  lines  nearly  equal  to  arches  of  a 
circle,  and  of  which  the  degree  of  accuracy  was  greater. 

For  example,  he  found  that  if  A  be  put  for  the  chord 
of  an  arch  of  a  circle,  and  B  for  twice  the  chord  of 
half  the  arch,  and  C  be  taken  fuch  that  A-j-B  :  B  :  : 

2  B  :  C,  then  the  arch  itfelf  is 

8C  +  8B— A 


*5 


nearly  equal  to 
but  a  little  lefs,  the  error  in  the  cafe  of 


its  TjW.Part  ? 


a  complete  femicircle  being  lefs  than 
and  when  the  arch  does  not  exceed  120°,  it  is  lefs  than 
its  40  J00  part  ?  and  finally,  for  a  quadrant  the  error  is 
not  greater  than  its  T^Vo^  Part*  And  farther,  that 
if  D  be  fuch  that  A  :  B  :  :  B  :  D,  then  the  arch  is 

,  ,12  C-f-4  B — *D  ...  . 

nearly  equal  to - - - ,  but  a  little  greater,  the 

error  in  the  femicircle  being  lefs  than  its  PaiL  and 

in  a  quadrant  lefs  than  its  -g-^-oo*  Part* 

The  difeoveries  of  Dr  Wallis,  delivered  in  his  Arith - 
me  tic  a  InfinltGrum  publifhed  in  1655,  ^  ^'im  to  a  ^n* 
gular  expreftion  for  the  ratio  of  the  circle  to  the  fquare 
of  its  diameter.  He  found  that  the  former  was  to  the 
latter  as  1  to  the  produft 


3x3  XjX  5X7X7X9X9X11X11  &c, 

2  X  4  X  4  X  6  X  §  X  8  X  8  X  10  x  io  X  1 2 

the  fractions  -l,  -J-,  &c.  being  fuppofed  infinite  in 

number.  The  products  being  fuppofed  continued  to  in¬ 
finity,  we  have  the  ratio  exactly  y  but  if  we  flop  at  any 
finite  number  of  terms,  as  muft  neceftarily  be  the  cafe 
in  Its  application,  the  refult  will  be  alternately  too  great 
and  too  fmall,  according  as  we  take  an  odd  or  an  even 
number  of  te4ms  of  the  numerator  and  denominator. 

4  I  Thu'S 
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Squaring.  Thus  the  fra&ion 


[  6 

4  is  too  great \  on  the  other  hand, 

^-^-2  n  £  is  too  fmall,  and  ?  *  —  44  too  great, 

2X4  2X4X4  . 

and  fo  on.  But  to  approach  as  near  as  pofiible  in  each 
cafe,  Wallis  dire&s  to  multiply  the  produd  by  the  fquare 
root  of  a  fra&ion  formed  by  adding  to  unity  the  reci¬ 
procal  of  the  laft  fador  in  either  its  numerator  or  deno¬ 
minator  'y  then  the  refult,  although  much  nearer,  will 
be  too  great  if  the  number  whofe  reciprocal  is  taken  be 
the  lafl  in  the  numerator,  but  too  fmall  if  it  be  the 
number  in  the  denominator.  Thus  the  following  feries 
of  expreflions  will  give  approximate  values  of  the  infinite 

product  3  X  3  X  X  5,X 7_X  7_& c.  whlch  are  alterM,ely 
r  2X4X4X6x6x8x8  j 

too  great  and  too  fmall. 
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4.4.1 


3-3-5-5-7-7 

24.4.6.6.8 


V  1  +  v)  y 


3-3-5-5- 7-7 

24.4.6.6.8 


V  C1  +-f)  >  &c* 


thefe  values,  alternately  too  great  and  too  fmall,  fall 
between  the  known  limits. 

An  exprefiion  of  another  kind  for  the  ratio  of  the 
circle  to  the  fquare  of  the  diameter  was  found  by  Lord 
Brounker.  He  (bowed  that  the  circle  being  unity,  the 
fquare  of  the  diameter  is  exprefled  by  the  continued 
fradion 


l  + 


2-f 


25 


2  + 


49 


2+,&C. 


which  is  fuppofed  to  go  on  to  infinity,  the  numerators 
I,  9,  25,  49,  &c.  being  the  fquares  of  the  odd  numbers 
1,  3,  5,  7,  &c.  By  taking  twTo,  three,  four,  &c.  terms 
of  this  fradion,  we  fnall  have  a  feries  of  approximate 
values  which  are  alternately  greater  and  lefs  than  its  ac¬ 
curate  value. 

Such  were  the  chief  difcoveries  relating  to  the  qua¬ 
drature  of  the  circle  made  before  the  time  of  Newton  : 
many  others,  however,  were  quickly  added  by  that  truly 
great  man,  as  well  as  by. his  contemporaries.  In  parti¬ 
cular,  Newton  himfelf  (bowed  that  if  s  denote  the  fine, 
and  v  the  verfed  fine  of  an  arch,  then  the  radius  being 
unity,  the  arch  is  equal  to  either  of  the  following  fe¬ 
ries, 


'  + 


I.jS 

2^3 
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2.4.5 


24.6.7^  24.6.8.9  ^ 
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1  + 

2.3.2  * 
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And  James  Gregory  found  that  t  being  put  for  the  tan¬ 
gent,  the  arch  is  exprefled  by  the  very  fimple  feries 


We  have  inveftigated  the  firfl  of  thefe  feries  at  §  140, 


8  ]  s  q  u 

and  the  third  at  §  137,  of  the  article  Fluxions:  the  Squaring, 
fecond  is  eafily  obtained  from  the  firfl  by  confidering  ’V~' 
that  fince  the  fine  of  an  arch  is  half  the  chord  of  twice 
the  arch,  that  is,  half  of  a  mean  proportional  between 
the  diameter  and  verfed  fine  of  twice  the  aich  \  we  have 
therefore  only  to  multiply  the  firfl  feries  by  2,  and  to 

fubflitute  4  inflead  of  x,  and  we  get  the  fecond 

feries. 

By  taking  j=§,  then,  becaufe  in  this  cafe  the  arch 
contains  30°,  we  have  half  the  circumference  to  the  ra¬ 
dius  1,  or  the  whole  circumference  to  the  diameter  I, 
exprefled  by  the  infinite  feries 


+  &c.) 


2.4-5.24 


J-3-5 

24.6. 7. 2s 


I-3-5-7 

2.4.6.8.9.2s 


And  by  fuppofing  that  in  the  third  feries  tel,  in  which 
cafe  the  arch  is  one- eighth  of  the  circumference,  we 
have  the  fame  things  exprefled  by  the  feiies 
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which  was  given  by  Leibnitz  as  a  quadrature  of  the 
circle  in  the  Leipfic  A<5 Is  in  the  year  1682  j  but  was 
difeovered  by  him  1673.  Gregory,  however,  had 
found  the  feries  under  its  general  form  feveral  years 
before.  By  the  firfl  of  thefe  two  numeral  feries  we  can 
readily  compute  the  circumference  of  the  circle  to  a  to¬ 
lerable  degree  of  accuracy  \  but  the  fecond  is  altogether 
inapplicable  in  its  prefent  form  on  account  of  the  flow- 
nefs  of  its  convergency  j  for  Newton  has  obferved  that 
to  exhibit  its  value  exa<5l  to  twenty  places  of  figures, 
there  would  be  occafion  for  no  lefs  than  five  thoufand 
millions  of  its  terms,  to  compute  which  would  take  up 
above  a  thoufand  years. 

The  flownefs  of  the  convergency  has  arifen  from  our 
fuppofing  tel.  If  we  had  fuppofed  t  greater  than  1, 
then  the  feries  would  not  have  converged  at  all,  but  on 
the  contrary  diverged.  But  by  giving  to  /  a  value  lefs 
than  1,  then  the  rate  of  convergency  will  be  increafed, 
and  that  fo  much  the  more,  as  t  is  fmaller. 

If  we  fuppofe  the  arch  of  ivhich  t  is  the  tangent  to 
be  30°,  then  t  will  be  and  therefore  half 

the  circumference  to  radius  unity,  or  the  circumference 

to  the  diameter  unity,  which  in  this  cafe  is  6  /  (1 - 

J  3 

1 4  /6  /8 

+  - - —  +~ - &c.)  will  be 

5  7  9 


/ -  ,  I  .  I  I  .  I  e 

sj  1 2  ( I  , — - ;  4"  * —  Stc.)* 
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By  means  of  this  feries,  in  an  hour’s  time  the  circum¬ 
ference  may  be  found  to  be  nearly  3*141592653590, 
which  is  true  to  1 1  decimal  places,  and  is  a  very  confi- 
derable  degree  of  accuracy,  confidering  the  fmallnefs  of 
the  labour.  But  Mr  Machin,  enticed  by  the  eafintfsof 
the  procefs,  was  induced,  about  the  beginning  of  the 
lafl  century,  to  continue  the  approximation  as  far  as 
100  places  of  figures,  thus  finding  the  diameter  to  be 
to  the  circumference  as  1  to  3. 14 1 59  26535,89793, 
23846,26433,83279,50288,41971,69399,37510,58209 
74944.59230,78164,06286,20899,86280.34825,3421  r 
70680.  After  him,  De  Lagny  continued  it  as  far  as 

12S 
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Squiring.  1  28  figures.  But  he  has  alfo  been  outdone  *,  for  in  Rad- 

- v—~‘  cliffe’s  library  at  Oxford,  there  is  a  manufcript  in  which 

it  is  carried  as  far  as  150  figures  1 

Although  this  lafl  feries,  which  was  firft  propofed  by 
Dr  Halley,  gives  the  ratio  of  the  diameter  to  the  cir¬ 
cumference  with  wonderful  facility  when  compared  with 
the  operofe  method  employed  by  Van  Ceulen,  yet  others 
have  been  fmee  found  which  accomplifti  it  with  {till 
greater  eafe.  In  Halley’s  feries  we  have  to  compute  the 
irrational  quantity  t/12,  becaufe  of  the  irrational  value 
which  it  was  neceffary  to  give  to  t  in  order  to  render  it 
fufficiently  fmall,  and  at  the  fame  time  an  exa&  part  of 
the  whole  circumference  \  but  Mr  Machin  contrived, 
by  a  very  ingenious  artifice,  to  reduce  the  computation 
of  an  arch  of  450,  and  confequently  the  length.  01  the 
whole  circumference,  to  two  feries  which  contain  only 
rational  quantities,  and  which  at  the  fame  time  con¬ 
verge  with  great  rapidity.  I  he  nature  of  this  artifice, 
and  the  manner  in  which  it  occurred  to  its  author,  ,  is 
explained  by  Dr  Hutton  in  his  very  excellent  treatife 
on  Menfuration,  as  follows  :  “  Since  the  chief  advan¬ 
tage  (in  the  application  of  Gregory’s  feries  to  the  recti¬ 
fication  of  the  circle)  confifts  in  taking  fmall  arches, 
whofe  tangents  {hall  be  numbers  eafy  to  manage,  Mr 
Machin  very  properly  confidered,  that  fince  the  tangent 
of  450  is  1,  and  that  the  tangent  of  any  arch  being 
given,  the  tangent  of  the  double  of  that  arch  can  eafily 
be  had  *,  if  there  be  affumed  fome  fmall  fimple  number 
as  the  tangent  of  an  arch,  and  then  the  tangent  of  the 
double  arch  be  continually  taken,  until  a  tangent  be 
found  nearly  equal  to  I,  which  is  the  tangent  of  450, 
by  taking  the  tangent  anfwenng  to  the  fmall  difference 
of  450  and  this  multiple,  there  would  be  found  two  very 
fmall  tangents,  viz.  the  tangent  firft  affumed,  and  the 
tangent  of  the  difference  between  450  and  the  multiple 
arch  ;  and  that  therefore  the  lengths  of  the  arches  cor- 
refponding  to  fhefe  two  tangents  being  calculated.,  and 
the  arch  belonging  to  the  tangent  firft  affumed  being  fo 
often  doubled  as  the  multiple  direfts,  the  refult,  in- 
creafed  or  diminifhed  by  the  other  arch,  according  as 
the  multiple  fhould  be  below  or  above  it,  would  be  the 
arch  of  450. 

“  Having  thus  thought  of  his  method,  by  a  few  trials 
lie  was  lucky  enough  to  find  a  number  (and  perhaps  the 
only  one)  proper  for  his  purpofe  j  viz.  knowing  that  the 
tangent  of  $  of  450  is  nearly  he  affumed  j-  as  the  tan¬ 
gent  of  an  arch.  Then,  fince  if  t  be  the  tangent  of  an  arch, 

the  tangent  of  the  double  arch  will  be  -  — ,  the  radius 

being  1  ;  the  tangent  of  the  double  arch  to  that  of 
which  f  is  the  tangent  will  fi,  and  the  tangent  of  the 
double  of  this  arch  will  be  •}■$$,  which  being  very  near¬ 
ly  equal  to  I,  (hews,  that  the  arch  which  is  equal  to 
four  times  the  firft  arch  is  very  near  450.  Then,  fince 
the  tangent  of  the  difference  between  an  arch  of  45°> 
and  an  arch  greater  than  450,  whofe  tangent  is  l ,  is 

qp _ j 

— - ,  we  {hall  have  the  tangent  of  the  difference  be- 

T  + 1  b 

tween  4  $°,  and  the  arch  whofe  tangent  is  -J4§-  equal  to 
Now.  by  calculating  from  the  general  feries  the 
arches  whofe  tangents  are  4-  and  (which  may  be 

quickly  done  by  reafon  of  the  fmallnefs  and  fimplicity 
of  the  numbers),  and  taking  the  latter  arch  from  four 


times  the  former,  the  remainder  will  be  the  arch  of  Squaring.^ 

o  „  - — v" * 

A  $  . 

If  we  fubftitute  £  inftead  of  /  in  the  general  feries, 
we  (hall  have  the  arch  whofe  tangent  is  expreffed  by 

the  feries  - - ~  -| - z - 

5  3-53  5-5s  7/ 

manner,  by  fubftituting  *or 

whofe  tangent  is  IT?  expreffed  by 


Sec. ;  and,  in  like 
we  get  the  arch 
the  feries 


3-239s  5-2395  7-2397 


+  ,  &c. 
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Now,  fince  four 


times  the  arch  to  tan.  L  diminiftied  by  the  arch  to  tan, 
is  equal  to  the  arch  to  tan.  1,  that  is,  to  the  arch 
of  450,  or  ~  of  the  femicircumference  *,  therefore,  hall 
the  circumference  of  a  circle  to  rad.  m,  or  the  whole 
circumference,  the  diameter  being  I,  is  equal  to 
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and  this  is  Machin’s  feries  for  the  reftification  of  the 
circle. 

The  happy  idea  which  Machin  had  conceived  of  re¬ 
ducing  the  re&ification  of  the  arch  whofe  tangent  is 
unity  to  that  of  two  arches  whofe  tangents  are  fmall  ra¬ 
tional  fractions,  having  each  unity  for  a  numerator,  ap¬ 
pears  alfo  to  have  occurred  to  Euler }  and  the  fame 
thought  has,  fince  his  time,  been  purfued  by  other  ma¬ 
thematicians,  who  have  contrived  to  refolve  an  arch  of 
450  into  three  or  more  fuch  arches.  We  ftiall  ftiew  how 
this  may  be  done,  beginning  with  the  inveftigation  of 
the  following  problem. 

Problem.  Suppofing  n,  x,  and  g,  to  denote  three 
whole  numbers,  fuch,  that  the  arch  whofe  tangent  is 

I  is  equal  to  the  fum  of  two  arches  whofe  tangents  are 
n 

-  and  radius  being  unity,  it  is  required  to  determine 

x  If 

all  poflible  values  of  the  numbers  x  and  y  in  terms  of  the 
number  n. 

Solution.  It  is  manifeft  from  the  formula  for  the  tan¬ 
gent  of  the  fum  of  two  arches  (Algebra,  §  368.)  that 
1^1 

V  .  ....  Inotra  L -  ~  ^±1L  and  U  X  U  1j 


hence  we  have 

n  xy- 


xy 

~xy —  1,  and  y  (x —  n)  —  n  x  -f  1  *,  and,  laftly,  y  =2 
Now,  as  by  hypothefis,  y  is  a 


n  x  T*  1 
x — n 


a+i 
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whole  number,  it  is  manifeft  that - muft  be  a  whole 

7  .r - n 


number-,  therefore,  x — n  muft  be  a  divifor  of 

Let  p  be  any  divifor  of  «*-{- 1,  and  q  the  quotient,  that 

is,  let  pq—n'-^i,  then  x  —  n—p,  and  x~n -f-/> :  And 

■fince  U  rr  — =y,  therefore  y—n  +  q ;  thus  the  va- 
x — n  p 

lues  of  x  and  y  are  determined  in  terms  of  n  as  required  ; 
and  by  giving  to  p  and  q  all  poflible  values,  we  {hall 
4  1  2  have 


f 
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have  all  the  values  of  x  and  y  that  can  exiil. 
lution  affords  us  the  following  theorem. 


[  620  ]  ^  q  a 

This  fo-  get,  by  exterminating  Aj,  the  two  following  expref-  Squaring. 

lions  for  A  1,  an  arch  of  450.  y— — - 


Theorem.  Let  n  denote  any  whole  number,  and 
let  r2  +  i  be  refolved  into  any  two  fa&ors p  and  q ,  (one 
of  which  may  be  unity),  that  is,  let  pq  —  ti2  +  1  ;  the 

arch  whofe  tangent  is  i  is  equal  to  the  fum  of  the  arches 
whofe  tangents  are  — - — ,  and  — - —  refpe&ivelv. 

n+p  ”+q 

For  the  fake  of  brevity,  let  A—  be  put  to  denote  the 

arch,  having  for  its  tangent  then,  according  to  this 

notation,  our  theorem  will  be  expreffed  thus,  A— =: 

n 

A — - — 4- A — 7 — .  Let  us  now  fuppofe  n-z :i,  then 
n+p  1  n  +  q  rr  ’ 

»*  +  J  =  2=  1  X  2,  therefore,  the  only  values  which  we 
can  give  in  this  cafe  to  p  and  q  are  />— 1,  yzz2,  and 
thefe  being  fubdituted,  we  have 

A  i=Ai  +  Af. 

From  which  it  appears,  that  the  arch  whofe  tangent  is 
unity  (that  is,  \  of  the  circumference),  is  the  fum  of 
the  arches  whofe  tangents  are  \  and  f.  This  is  Euler’s 
theorem,  and  by  means  of  it,  putting  %  and  j  for  t  in 
the  general  feries  t  —  T*3+i*s —  V7  +  ,  &-c*  we  get 
half  the  circumference  to  radius  1  equal  to 


r 

A'\ 


__L+_L_ 

&c. 

3*23~5'25 

1  1 

y.27  '  9**-^  ’ 

I  I 

3*33~^5*35 

_7 T  +  9T_ ’ 

&c. 

i 


Let  us  now  fuppofe  n~  2,  then  «a-(-i=:5=:  1  X  5, 
hence  the  only  values  which  p  and  q  can  have  are  1  and  5  5 
and  in  this  cafe  our  general  formula  gives  A*:=A^-J-  A^. 
If  now  from  the  two  equations 


Ai=Ai  +  Afj  A|=A|-,+A* 

we  eliminate  fucceflively  A\  and  At,  we  lhall  obtain 
the  two  following  : 

A  1=2  At+A^  ;  A  i~2  A\ — A^. 

From  the  firft  of  thefe  it  appears  that  f  of  the  circum¬ 
ference  is  equal  to  the  fum  of  twice  the  arch  to  tan.  f, 
2^nd  once  the  arch  tp,  tan.  ^  •  and  from  the  fecond,  that 
the  fame  quantity  is  equal  to  the  excefs  of  twice  the 
arch  to  tan.  -J  above  the  arch  to  tan.  ^  }  and  from  each 
of  thefe,  an  expreffion  for  the  whole  circumference  may 
be  obtained  analogous  to  that  which  we  have  found 
above  from  Euler’s  formula,  but  which  will  converge 
fader,  and  therefore  is  better. 

The  refolution  of  an  arch  of  450  into  three  other 
arches,  may  be  effected  by  means  of  our  general  for¬ 
mula,  as  follows:  Put  nzn  3,  then  nz+  1  =  io=r  1  X  10 
=  2X5»  hence  we  have  p  rr  1,  and  q~  10,  and  alfo 
/>  =  2,  and  5  \  therefore,  fubdituting,  we  -get  two  dif¬ 

ferent  values  of  At,  viz. 


Af=  M  +  A-Jy  j  AJ=A $+A$. 

From  thefe,  and  the  equation  A  i~ 2At+A^,  we 


A  1  =  2  A  £ + A  *  +  2  A^t  5  A  1  -  2  A  J+A  r7  +  2  Af 

Thefe  give  each  an  exprellion  for  the  circumference 
compofed  of  three  feries.  The  labour,  however,  of 
computing  by  either  of  them,  particularly  the  latter, 
will  probably  be  lefs  than  by  any  of  the  formulas  com¬ 
pofed  of  two  feries,  on  account  of  the  greater  degree  of 
quicknefs  with  which  the  feries  will  converge.  All  the 
preceding  formulas  have  been  invedigated  in  different 
ways  by  different  mathematicians.  That,  however, 
which  we  are  about  to  inveftigate,  we  believe  is  new. 
Let  n  in  the  general  formula  be  taken  equal  to  5  ;  then 
rr  +  \~26~  1  x  26—2  X  13,  therefore  p= 11,  q—26,  al¬ 
fo/)— 2,  y=i3,  hence  we  find  Af— A^-f-  ATV,  and  al¬ 
fo  A-Jnr  A^  +  A  t-rT.  From  this  lad  equation,  and  the 
equation  Ai  =  2  Af-f-A-^  +  2  Af,  let  Af  be  elimina¬ 
ted,  and  the  refult  is 

A  1=3  A^+2  A|+2  AtV- 

This  appears  to  be  the  moft  convenient  expreffion  of 
any  we  have  yet  found,  becaufe  the  fractions  are  fmall- 
er,  while  at  the  fame  time  two  of  the  denominators  con- 
fid  of  only  one  figure,  and  the  third,  which  confids  of 
two,  admits  of  being  refolved  into  fa&ors.  By  the 
fame  mode  of  reafoning  we  have  found  this  expredion 

A 1  —  2  A^  -f-  3  Ai-+2ATV+3ATV, 

which  confids  of  four  terms )  but  for  the  fake  of  brevity 
we  omit  its  invedigation. 

We  lhall  now  apply  the  formula  Ai  =  3  A^-J-  2A4 
+  2 ATy  to  the  a&ual  calculation  of  the  arch  of  450, 
the  radius  of  the  circle  being  unity. 

I.  Calculation  of  the  length  of  the  arch  whofe  tan¬ 
gent  is 

In  this  cafe,  becaufe  /=:^,  we  have 


1 

T7 


3  + 


1 

L77’ 


*  +  ^9 - 9  &c* 


7  =-1428571428571: 

“^7  =.0000118998037 
5*7 
1 


9-79 

1 

I3-7’3 


—.0000000027534 

—.0000000000008 


+.1428692454130 
—  .0009719908108 

A-=:  .1418970546042 


3-f 

I 

1 

11. 7" 


=7.0009718172983 

=7.0000001734665 

=7.0000000000460 

.0009719908103 


amount  of  pofitive  terms, 
amount  of  negative  terms. 


II.  Calculation  of  the  length  of  the  arch  whofe  tan. 
gent  is  4. 

Here  /= 7^,  therefore, 

A8~'8~pj+  +  ’  &C‘ 


I 

8 
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Squaring.  j 

i - u - /  _  =.12  rooocoooooo 

V  g  J 

. — i.  ==.0000061035156 

5-8 

I 


— p  =.0006510416667 


7-8? 

1 


=  .000000068 1196 


— —  =.OOC0000008278  yy^=.COOOOOOOOOIo6 

.OO065IIO97969 


13.8^ 


=.000000000000 I 

4.. 1250061043435 

— .0006511097969 


A  --1243549945466 

III.  Calculation  of  the  arch  whofe  tangent  Is 
Here  /=T*g-,  therefore, 


A±=  1 


18  18  3.183  ‘'5.18*  7.187 


4>  &c. 


[g-  =-0555555555556  =.0000571559214 

1 


5-i  8s 

I 


=.0000001058443 


7.l87 


9.l89' 


ir.ooococooo.ooo6 


=.000000000  2333 
.0000371561547 


'  +-0555556614005 
— .0000571561547 

Aj^  =  .0554985052458 
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reciprocal,  or  the  powers  of  that  reciprocal  j  it  is  how-  Squaring, 
ever  evident,  that  any  one  of  thefe  being  known,  the  W”~v 
arch  itfelf  becomes  immediately  known.  The  firfl 
feries  is  as  follows.  Let  a  denote  any  arch  of  a  circle, 
and  let  its  tangent,  the  tangents  of  its  half,  &c.  be 
briefly  denoted  by  tan.  a,  tan  \  a,  &c.  Then  ihall 


tan.  a 


4  a  tan.  |  #4+  tan.  i  a-\-^  tan.  |  a. 


4+V  tan»  rV  ^  ....  *  4^”}"  1,4*8‘' 

Here  the  arches  <7,  J  <3,  \  a^\a,  &c.  conftitute  a  geome¬ 
trical  progreflion,  having  the  number  of  its  terms  in¬ 
finite,  and  their  common  ratio  The  letters  T  and  T7 
are  put  for  any  two  adjoining  terms  (after  the  firfl.)  of 
the  feries,  and  S  is  put  for  the  fum  of  all  the  terms  fol¬ 
lowing  thefe  '7  and  this  fum  is  always  contained  between, 
two  limits,  one  of  which  is  j-  of  the  latter  of  the  two 
terms  T,  T7,  and  the  other  is  a  third  proportional  to 
their  difference  ;  and  the  laft  of  the  two  being  always 
lefs  than  the  firfl  of  thefe  limits,  but  greater  than  the 
fecond.  As  a  fpecimen  of  the  way  of  applying  this 
feries,  we  (hall  give  the  calculation  of  the  length  of  an 

arch  of  90°  to  fix  decimal  places.  In  this  cafe 

=  cotan.  #= o,  tan.  |j  =  1,  the 
tan.  \  a ,  tan.  \a ,  &c.  are  to  be  computed  from  tan.  -|  a 

I  \  I 

+0 


tan.  a 

remaining  quantities 


-  7  -  O  J  - - - - - - 

by  this  formula,  tan.  7^A=4^ 


tan.a  A 


tan.  A 


Accordingly  we  find 

tan.  I tf=  I . 

tan.  4#=  .4142136 

tan.  .1989123 


tan.  0984914 

tan.  ^=.0491268 
tan.  ^ <2=.o 245486 


3A  -7=4256911638126 
2  A  -g  =.2487099890932 
2A7tf=.i  i  09970  i  0491 6 


-J-  of  the  circum.  or  Ai  =  .7853981 63397 

Thus  by  a  very  eafy  calculation  we  have  obtained  one- 
fourth  of  the  circumference  true  to  12  decimal  places  *, 
and  indeed  by  this  method  we  may  find  an  approxi¬ 
mate  value  of  the  ratio  of  the  diameter  to  the  circum¬ 
ference  to  200  places  of  figures  with,  perhaps,  as  much 
eafe  as  Vieta  or  Romanus  found  it  to  10  or  15  figures. 
We  have  already  obferved  that  Van  Ceulen  defired 
that  his  quadrature,  which  extended  only  to  35  deci¬ 
mals,  might  be  infcribed  on  his  tomb  ;  from  which  xve 
may  reafonably  infer  that  the  time  and  labour  he  had 
bellowed  in  the  calculation  muft  have  been  very  great ; 
but  by  an  artifice  of  the  kind  we  have  been  explaining, 
Euler  in  18  hours  verified  Lagny’s  quadrature  of  128 
figures. 

In  cohcluding  this  article  we  Ihall  briefly  notice 
fome  feries  for  the  indefinite  ratification  of  the  circle, 
which  have  juft  appeared  in  the  fixth  volume  of  the 
Edinburgh  Philofophical  Tranfa&ions.  They  are  given 
by  Mr  W.  Wallace  of  the  Royal  Military  College,  in 
a  paper  entitled,  New  Series  for  the  Quadrature  of  the 
Conic  Scfl  ons,  and  the  Computation  of  Logarithms . 
Thefe  feries  do  not  give  the  arch  direaiy,  but  only  its 


i  tan.  4<?=. 5000000 

i  tan.  |  *=.1035534 

-J  tan.  i  *=.0248640 

r'^tan.  T'5  *=.0061557 

T  =  -T,  tan.  y1,  *=.00 15352 

T'  =  3'Ttan.  ^*=.0003836 

S^.OGOI  278,7  7  TT  o  o 

c _  —  T  '  '  f*  Hence  S=. 0001278 

8-^.0001277,7^  1 


-6366197 
Arch  of  90°=^=!. 570796. 


The  fecond  feries  given  in  this  paper  is  expreffed 
as  follows.  Let  cof.  a ,  cof.  8cc.  denote  the  co¬ 
fine  of  the  arch,  the  cofine  of  its  half,  &eq.  Then 

1  _ 11  4  c°f*  a  1 


a* 


1 — cof.  a'  6 
1  1 — cof.  i  a 
4a  1 4  cof.  \a 
1  1 — cof.  \a 

44  1  4 cof.  ia 


1  1 — cof.  \a 
43  1 4cof.  \a 


- j-T+T'+sj 


Elere,  as  before,  the  letters  T,  T7  denote  any  two  ad¬ 
jacent  terms  of  the  feries  in  the  parenthefis,  and  S  is 
put  for  the  fum  of  all  the  following  terms,  which  in  this 
cafe  is  always  lefs  than  but  greater  than  a  third 

proportional  to  T — T7  and  T7.  This  fecond  feries  con-  k 

yqrgesv. 


« 


Squaring 


Stabbing. 


BlackJI . 
Comment. 
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verges  quicker  than  the  fir  ft,  and  is  befides  better  adapt¬ 
ed  to  calculation,  becaufe  the  cofines  of  the  feries  of 
arches  ia ,  £#,  &c.  are  more  eafily  deduced  from  the 
cofme  of  a  and  one  another  than  the  tangents.  The 

formula  in  this  cafe  being  cof.  -§  Azr 


There  are  various  other  feries  for  the  re&ification  of 
any  arch  of  a  circle  given  in  the  fame  paper,  fome  of 
-which  converge  fafter  than  either  of  the  two  we  have 
here  fpecified,  and  all  have  the  property  of  being  appli¬ 
cable  to  every  poftible  cafe,  and  of  having  very  firnple 
limits,  between  which  the  fum  of  all  their  terms  fol¬ 
lowing  any  propofed  term  are  always  contained.  It 
may  alfo  be  obferved  that  the  principles  from  which  they 
are  deduced  are  of  the  moft  ftmple  and  elementary  kind, 
infomuch  that  the  author  has  ftated  it  as  his  opinion, 
that  their  inveftigation  might  even  be  admitted  into 
and  form  a  part  of  the  elements  of  geometry. 

SOU  AT  IN  A.  See  S«rUALUS>  Ichthyology  In¬ 
dex. 

SQUILL.  See  Scilla,  Botany  and  Materia 
Medic  a  Index. 


SuUILLA,  the  name  of  a  fpecies  of  cancer.  See 
Cancer,  Entomology  Index. 

SQUINTING.  See  Medicine,  N°  383. 
SQUIRREL.  See  Sciurus,  Mammalia  Index . 

STABBING,  in  Low.  The  offence  of  mortally 
{tabbing  another,  though  done  upon  fudden  provoca¬ 
tion,  is  punifhed  as  murder  \  the  benefit  of  clergy  be¬ 
ing  taken  away  from  it  by  ftatute.  (See  Murder). 
For  by  Ja.  I.  c.  8.  when  one  thrufts  or  ftabs  another, 
not  then  having  a  weapon  drawn,  or  who  hath  not  then 
ftrft  ftricken  the  party  ftabbing,  fo  that  he  dies  thereof 
within  fix  months  after,  the  offender  fhall  not  have  the 
benefit  of  clergy,  though  he  did  it  not  of  malice  afore¬ 
thought.  This'ftatute  was  made  on  account  of  the  fre¬ 
quent  quarrels  and  ftabbings  with  fliort  daggers  between 
the  Scotch  and  the  Englifh,  at  the  accefticn  of  James  I.  \ 
and  being  therefore  of  a  temporary  nature,  ought  to 
have  expired  with  the  mifehief  which  it  meant  to  remedy. 
For,  in  point  of  folid  and  fubftantial  juflice,  it  cannot  be 
faid  that  the  mode  of  killing,  whether  by  ftabbing, 
ftrangling,  or  fhooting,  can  either  extenuate  or  enhance 
the  guilt ;  unlcfs  where,  as  in  the  cafe  of  poifoning,  it 
carries  with  it  internal  evidence  of  cool  and  deliberate 
malice.  But  the  benignity  of  the  law  hath  conftrued 
the  ftatute  fo  favourably  in  behalf  of  the  fubjed,  and 
fo  ftridly  when  againft  him,  that  the  offence  of  ftab¬ 
bing  now  ftands  almoft  upon  the  fame  fooling  as  it  did 
at  the  common  law.  Thus,  (not  to  repeat  the  cafes 
mentioned  under  MANSLAUGHTER,  of  ftabbing  an  adul- 
terefs,  Sec.  which  are  barely  man  (laughter,  as  at  com¬ 
mon  law),  in  the  conftrudion  of  this  ftatute  it  hath  been 
doubted,  whether,  if  the  deceafed  had  (truck  at  all  be¬ 
fore  the  mortal  blow  given,  this  does  not  take  it  out  of 
the  ftatute,  though  in  the  preceding  quarrel  the  ftabber 
had  given  the  firft  blow  ;  and  it  feems  to  be  the  better 
opinion,  that  this  is  not  within  the  ftatute.  Alfo  it  hath 
been  refolved,  that  the  killing  a  man,  by  throwing  a 
hammer  cr  other  weapon,  is  not  within  the  ftatute  ;  and 
whether  a  (hot  with  a  piftol  be  fo  or  not  is  doubted. 
But  if  the  party  (lain  had  a  cudgel  in  his  hand,  or  had 
thrown  a  pot  or  a  bottle,  or  difeharged  a  piftol  at  the 
party  ftabbing,  this  is  a  fufficient  reafon  for  having  a 
4 
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weapon  drawn  on  his  fide  within  the  words  of  the  fta-  Stachys 
tute.  (i 

ST  ACHY  S,  Hedge-nettle,  or  All-heal,  a  genus  Stad^loId- 
of  plants  belonging  to  the  clafs  of  didynamia,  and  order  -  T  ,  / 
of  gymnofpermia  }  and  in  the  natural  fyftem  arranged 
under  the  42d  order,  Verticil/atee .  See  Botany  Index. 

STADIUM,  an  ancient  Greek  long  meafure,  con¬ 
taining  1 25  geometrical  paces,  or  625  Roman  feet,  cor- 
refponding  to  our  furlongs  The  word  is  faid  to  be 
formed  from  the  Greek  word  rang  “  a  ftation,”  or  impt 
“  to  (land,”  becaufe  it  is  reported  that  Hercules  having 
run  a  ftadium  at  one  breath,  ftood  ftill  at  the  end  of  it. 

The  Greeks  ufualiy  meafured  diftances  by  itadia,  which 
they  called  reiitxrfttf.  Stadium  alfo  ftgnitied  the  courfe 
on  which  their  races  were  run. 

STADTHOLDER,  formerly  the  principal  magi- 
ftrate  or  governor  of  the  Seven  United  Provinces.  Al¬ 
though  this  office  is  now  aboliffied  by  the  ufurped  influ¬ 
ence  of  France,  our  readers  will  probably  not  be  ill 
pleafed  with  a  fhort  account  of  the  feveral  powers  and 
claims  conneded  with  it.  To  render  that  account  the 
more  intelligible,  we  fhall  trace  the  office  of  a  ftadt- 
holder  from  its  origin. 

The  Seven  Provinces  of  the  Low  Countries  were 
long  governed  by  princes  inverted  with  the  fovereignty, 
though  limited  in  their  powers,  and  under  various  titles  \ 
as  Counts  of  Holland ,  Dukes  of  Guelder ,  Bifljop  of 
Utrecht ,  &x.  When  thefe  countries  fell  to  the  princes 
of  the  houfe  of  Burgundy,  and  afterwards  to  thofe  of 
Auftria,  who  had  many  other  dominions,  the  abfsnce 
of  the  fovereign  was  fupplied  by  a  ftadtholder  or  gover¬ 
nor,  vefted  with  very  ample  powers.  Thefe  ftadthol- 
ders  or  lieutenants  had  the  adminiftration  of  the  govern¬ 
ment,  and  prefided  in  the  courts  of  juftice,  whofe  jurif- 
didion  was  not  at  that  time  confined  merely  to  the  trial 
of  caufes,  but  extended  to  affairs  of  ftate.  The  ftadt- 
holders  fwose  allegiance  to  the  princes  at  their  inaugu¬ 
ration,  jointly  with  the  ftates  of  the  provinces  they  go¬ 
verned.  They  likewife  took  an  oath  to  the  ftates,  by 
which  they  promifed  to  maintain  their  fundamental  laws 
and  privileges. 

It  was  upon  this  footing  that  William  the  Firft, 
prince  of  Orange,  was  made  governor  and  lieutenant- 
general  of  Holland,  Zealand,  and  Utrecht,  by  Philip 
the  Second,  upon  his  leaving  the  Low  Countries  to  go 
into  Spain.  The  troubles  beginning  foon  *  after,  this 
prince  found  means  to  bring  about  an  union,  in  1576, 
between  Holland  and  Zealand  ;  the  ftates  of  which  two 
provinces  put  into  his  hands,  as  far  as  was  in  their 
power,  the  fovereign  authority  (for  fo  long  time  as  they 
fhould  remain  in  war  and  under  arms),  upon  the  fame 
footing  as  Holland  had  intrufted  him  with  it  the  year 
before.  In  1581  the  fame  authority  was  again  renew¬ 
ed  to  him  by  Holland,  as  it  was  foon  after  by  Zealand 
likewife  \  and  in  1584,  being  already  eleded  count  cf 
Holland,  upon  certain  conditions  he  would  have  been 
formally  inverted  with  the  fovereignty,  had  not  a  wretch, 
hired  and  employed  by  the  court  of  Spain,  put  an  end 
to  his  life  by  a  horrid  affaffination. 

In  the  preamble  of  the  inftruments  by  which  the 
ftates  in  1581  conferred  the  fovereign  authority  upon 
Prince  William  the  Firft,  we  find  thele  remarkable 
words,  which  are  there  fet  down  as  fundamental  rules: 

“  That  all  reuublics  and  communities  ought  to  pre¬ 
fers 
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Stadthold-  ferve,  maintain,  and  fortify  themfelves  by  unanimity ; 
er.  which  being  impoffible  to  be  kept  up  always  among  fo 
V— J  many  members,  often  differing  in  inclinations  and  fenti- 
ments,  it  is  confequently  necelfary  that  the  government 
Ihotild  be  placed  in  the  hands  of  one  fingle  chief  magi- 
flrate.”  Many  good  politicians,  and  the  greateft  part 
of  the  inhabitants  of  thefe  provinces,  fince  the  eftabliih- 
ment  of  the  republic,  looked  upon  the  ftadtholderian 
government  as  an  effential  part  of  her  conflitution  \  nor 
has  fhe  been  without  a  fladtholder  but  twice,  that  is  to 
fay,  from  the  end  of  1650  to  1672,  and  again  from 
March  1702  till  April  1747.  The  provinces  of  Frief- 
land  and  Groningen,  with  Ommelands,  had  always  a 
fladtholder  without  interruption  :  their  inftruclions  may 
be  feen  in  Aitzema  j  but  formerly  the  powers  of  the 
fladtholder  of  thefe  provinces  were  confined  within  nar¬ 
rower  bounds,  and  till  William  the  Fourth  there  was 
no  fladtholder  of  the  feven  provinces  together. 

The  fladtholder  could  not  declare  war  or  make  peace, 
but  he  had,  in  quality  of  captain  general  of  the  union, 
the  command  in  chief  of  all  the  forces  of  the  flate  (a)  j 
and  military  perfons  were  obliged  to  obey  him  in  every 
thing  that  concerned  the  fervice.  He  was  not  limited 
by  inflruflions  •,  but  he  had  the  important  power  of  gi¬ 
ving  out  orders  for  the  march  of  troops,  and  the  dif- 
pofition  of  all  matters  relative  to  them.  He  not  only 
diredled  their  marches,  but  provided  for  the  garrifons, 
and  changed  them  at  pleafure.  All  military  edidfs  and 
regulations  came  from  him  alone  5  he  conflituted  and 
authorized  the  high  council  of  war  of  the  United  Pro¬ 
vinces,  and,  as  captain-general  of  every  province,  dif. 
pofed  of  all  military  offices,  as  far  as  the  rank  of  colonel 
inclufively.  The  higher  polls,  fuch  as  thofe  of  velt- 
marfhals,  generals,  lieutenant-generals,  major-generals, 
were  given  by  the  Hates- general,  who  chofe  the  perfons 
recommended  by  his  highnefs.  He  made  the  governors, 
commandants,  &c.  of  towns  and  flrong  places  of  the  re¬ 
public,  and  of  the  barrier.  The  perfons  nominated  pre¬ 
sented  their  inflruments  of  appointment  to  their  high 
mightineffes,  who  provided  them  with  commiffions.  The 
Aates-general  had  likewife  great  regard  to  the  recom¬ 
mendation  of  the  prince  fladtholder  in  the  difpofition  of 
thofe  civil  employments  which  were  in  their  gift. 

The  power  of  the  fladtholder  as  high- admiral,  ex¬ 
tended  to  every  thing  that  concerned  the  naval  force  of 
the  republic,  and  to  all  the  other  affairs  that  were  here 
within  the  jurifdi&ion  of  the  admiralty.  He  prefided 
at  thefe  boards  either  in  perfon  or  by  his  reprefentatives  \ 
and  as  chief  of  them  all  in  general,  and  of  every  one  in 
particular,  he  had  power  to  make  their  orders  and  in- 
llrudlions  be  obferved  by  themfelves  and  others.  He 
bellowed  the  pofls  of  lieutenant- admiral,  vice-admiral*, 
and  rear-admiral,  who  commanded  under  him  }  and  he 
made  likewife  poll-captains. 

The  fladtholder  granted  likewife  letters  of  grace,  par¬ 


don,  and  abolition,  as  well  for  the  crimes  called  Coin -  StadthoU- 
inunia  De/itfa,  as  for  military  offences.  In  Holland  and  er* 
Zealand  thefe  letters  wTere  made  out  for  crimes  of  the 
firfl  fort,  in  the  name  of  the  Hates,  with  the  advice  of 
his  highnefs.  In  military  offences  he  confulted  the  high 
council  ot  war  \  and  upon  the  communia  deliBa  he  took 
the  advice  of  the  courts  of  juflice,  of  the  counfellors, 
committees  of  the  provinces,  of  the  council  of  flate,  and 
the  tribunals  of  juflice  in  the  refpe61ive  towns,  accord¬ 
ing  to  the  nature  of  the  cafe. 

In  the  provinces  of  Holland  and  Zealand,  the  fladt¬ 
holder  elected  the  magiflrates  of  the  towns  annually, 
out  of  a  double  number  that  were  returned  to  him  by 
the  towns  themfelves. 

When  any  of  thefe  offices  became  vacant,  which,  at 
the  time  there  was  no  governor,  were  in  the  difpofal  of 
the  Hates  of  Holland,  or  as  formerly  in  that  of  the 
chamber  of  accounts,  the  fladtholder  had  his  choice  of 
two,  or,  in  fome  cafes,  of  three  candidates,  named  by- 
their  noble  and  great  mightineffes.  He  chofe  likewife 
the  counfellors,  infpedlors  of  the  dykes  of  Rynland, 

Dellland,  and  Scheeland,  out  of  three  perfons  prefented 
to  him  by  the  boards  of  the  counfellors  infpedlors , 
which  boards  were  of  very  ancient  eHablifhment  in  Hol¬ 
land. 

His  highnefs  prefided  in  the  courts  of  Holland,  and 
in  the  courts  of  juflice  of  the  other  provinces  ;  and  his 
name  was  placed  at  the  head  of  the  proclamations  and 
a<ff$,  called  in  Dutch  Mandamenten ,  or  Provijlon  van 
Jujlitie .  In  Overyffel  and  in  the  province  of  Utrecht 
the  poffeffors  of  fiefs  held  of  the  prince  fladtholder.  He 
was  fupreme  curator  of  the  univerfities  of  Guelder, 
Friefland,  and  Groningen  j  grand  forefler  and  grand 
veneur  in  Guelder,  in  Holland,  and  other  places.  In 
the  province  of  Utrecht,  his  highnefs,  by  virtue  of  the 
regulation  of  1674,  difpofed  of  the  provoflffiips  and  other 
benefices  which  remained  to'the  chapters,  as  alfo  of  the 
canonical  prebends  that  fell  in  the  months  which  were 
formerly  the  papal  months. 

By  the  firfl- article  of  the  council  of  flate  of  the  Unit¬ 
ed  Provinces,  the  fladtholder  was  the  firfl  member  of 
it,  and  had  a  right  of  voting  there,  with  an  appointment 
of  25,000  guilders  a-}  ear.  Fie  aflifted  alfo,  as  often  as 
he  thought  it  for  the  fervice  of  the  flate,  at  the  delibe¬ 
rations  of  the  ftates- general,  to  make  propofitions  to 
them,  and  fometimes  alfo  at  the  conferences  -which  the 
deputies  of  their  high  mightineffes  held  in  their  differ¬ 
ent  committees,  in  confequence  of  their  Handing  orders. 

He  likewife  affifled  at  the  affemblies  of  the  ftates  of  each 
particular  province,  and  at  that  of  the  counfellors  com¬ 
mittees.  In  Guelder,  Holland,  and  Utrecht,  his  high¬ 
nefs  had  a  fhare  of  the  fovereignty,  as  chief  or  prefident 
of  the  body  of  nobles  j  and  in  Zealand,  where  he  poffef- 
fed  the  marquifate  of  Veer  and  Fluffing,  as  firfl  noble, 
and  reprefenting  the  whole  nobility.  In  his  abfence  he 

had 


(a)  In  times  of  war,  however,  the  Hates  had  always  named  deputies  for  the  army,  to  accompany  the  ftadthol- 
ders  in  the  field,  and  to  ferve  them  as  counfellors  in  all  their  enterprifes,  particularly  in  the  moil  important  3 flairs, 
fuch  as  giving  battle,  or  undertaking  a  fiege,  Sec.  This  was  always  praftifed  till  the  acceffion  ot  K  g  VV;:' am 
the  Third  to  the  crown  of  Great  Britain,  and  after  his  death  was  continued  with  regard  to  the  general  in  chief  of 
the  army  of  the  republic.  In  1747  and  1748  there  were  likewife  deputies  with  the  army,  but  with  more  limit:  1 
power. 
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f'Staffthold-  had  in  Zealand  his  reprefentatives,  who  had  the  firft 
eI  place  and  the  firft  voice  in  all  the  councils,  and  the  firft 
Staffa.  whom  was  always  firft;  deputy  from  the  province  to 
the  affembly  of  their  high  mightinefTes. 

In  1749  the  prince  itadtholder  was  created  by  the 
ftates-general,  governor-general  and  fupreme  direClor  of 
the  Eaft  and  Weft  India  companies  $  dignities  which 
gave  him  a  great  deal  of  authority  and  power,  and  which 
had  never  been  conferred  upon  any  of  his  predeceflors, 
nor  had  they  hitherto  been  made  hereditary.  He  had 
his  reprefentatives  in  the  feveral  chambers  of  the  com¬ 
pany,  and  chofe  their  directors  out  of  a  nomination  of 
three  qualified  perfons.  The  prince  enjoyed  this  prero¬ 
gative  in  Zealand  from  the  time  of  his  elevation  to  the 
iiadtholderate. 

The  revenues  of  the  ftadtholderate  of  the  feven  Unit¬ 
ed  Provinces  were  reckoned  (including  the  25,000 
guilders  which  the  prince  enjoyed  annually  as  the  firft 
member  of  the  council  of  ftate,  and  what  he  had  from 
the  India  company’s  dividends)  to  amount  to  300,000 
guilders  a-year.  As  captain- general  of  the  union,  his 
lerene  highnefs  had  1 20,000  guilders  per  annum  ;  be- 
fides  24,000  from  Friefland,  and  1 2,000  from  Gronin¬ 
gen,  in  quality  of  captain-general  of  thofe  provinces. 
In  times  of  war  the  ftate  allowed  extraordinary  fums  to 
the  captain-general  for  the  expence  of  every  campaign. 

All  thefe  powers  and  privileges  were  held  by  the 
prince  of  Orange  previous  to  the  revolutionary  war  of 
France.  The  influence  of  the  ufurper  of  that  kingdom 
has  extended  to  the  ftates  of  Holland,  and  attached  them 
as  a  province  to  France  under  the  name  of  a  kingdom, 
at  the  head  of  which  is  a  brother  of  Bonaparte. 

STZEHELINA,  a  genus  of  plants  belonging  to  the 
clafs  of  fyngenefia,  and  order  of  polygamia  aequalis ; 
and  in  the  natural  fyftem  arranged  under  the  49th  or¬ 
der,  Cotnpojitee .  See  Botany  Index . 

STAFF,  an  inftrument  ordinarily  ufed  to  reft  on  in 
walking.  The  ftaff  is  alfo  frequently  ufed  as  a  kind  of 
natural  weapon  both  of  offence  and  defence  \  and  for 
feveral  other  purpofes. 

Staff,  a  light  pole  ere&ed  in  different  parts  of  a  fhip, 
whereon  to  hoift  and  difplay  the  colours. 

The  principal  of  thefe  is  reared  immediately  over  the 
ftern,  to  difplay  the  enftgn  ;  another  is  fixed  on  the 
fcowfprit,  to  extend  the  jack  j  three  more  are  ere&ed  at 
the  three  rnaft  heads,  or  formed  by  their  upper  ends,  to 
fliow  the  flag  or  pendant  of  the  refpeftive  fquadron  or 
divifion  to  which  the  fhip  is  appropriated.  See  En¬ 
sign,  Mast,  Jack,  and  Pendant. 

StaffJ  in  military  matters,  confifts  of  a  quarter- 
maftcr-general,  adjutant-general,  and  majors  of  brigade. 
The  ftaff  properly  exifts  only  in  time  of  war.  See 
^UARTER-MaJler  General ,  &c. 

Regimental  STAFF ,  confifts  in  the  adjutant,  quarter- 
mafter,  chaplain,  furgeon,  &c. 

Staff,  in  mufic,  five  lines,  on  which,  with  the  inter¬ 
mediate  fpaces,  the  notes  of  a  fong  or  piece  of  mufic  are 
marked. 

Fore-STAFF.  See  Fo RE  Staff. 

STAFFA,  one  of  the  Hebrides  or  Weftern  Iflands 
of  Scotland,  remarkable  for  its  bafaltic  pillars.  It  was 
vifited  by  Sir  Jofeph  Banks,  who  communicated  the 
following  account  of  it  to  Mr  Pennant. 

“  The  little  ifland  of  Staffa  lies  on  the  weft  coaft  of 
Mull,  about  three  leagues  north-eaft  from  Iona,  or  Ico- 
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lumbkill  :  its  greateft  length  is  about  an  Englifh  mile,  Staffa. 
and  its  breadth  about  half  a  one.  On  the  eaft  fide  of 
the  ifland  is  a  fmall  bay  where  boats  generally  land  ;  a 
little  to  the  fouthward  of  which  the  firft  appearance  of 
pillarsis  to  be  obferved  j  they  are  fmall ;  and  inftead 
of  being  placed  upright,  lie  down  on  their  hides,  each 
forming  a  fegment  of  a  circle.  From  thence  you  pafs 
a  fmall  cave,  above  which  the  pillars,  r.ow  grown  a  lit¬ 
tle  larger,  are  inclining  in  all  directions:  in  one  place 
in  particular,  a  fmall  mafs  of  them  very  much  refembles 
the  ribs  of  a  fhip.  From  hence  having  paffed  the  cave, 
which,  if  it  is  not  low-water,  you  rauft  do  in  a  boat,  you 
come  to  the  firft;  ranges  of  pillars,  which  are  ftill  not 
above  half  as  large  as  thofe  a  little  beyond.  Over 
againft  this  place  is  a  fmall  ifland,  called  in  Erfe  Boo- 
JJja  la ,  feparated  from  the  main  by  a  channel  not  many 
fathoms  wide.  This  whole  ifland  is  compofed  of  pillars 
without  any  ftratum  above  them  \  they  are  ftill  fmall, 
but  by  much  the  neateft  formed  of  any  about  the  place. 

“  The  firft  divifion  of  the  ifland,  for  at  high  water  it 
is  divided  into  two,  makes  a  kind  of  a  cone,  the  pil¬ 
lars  converging  together  towards  the  centre  :  on  the 
other  they  are  in  general  laid  dowm  fiat  :  and  in  the 
front  next  to  the  main,  you  fee  how  beautifully  they 
are  packed  together,  their  ends  coming  out  fquare  with 
the  bank  which  they  form.  All  thefe  have  their  tranf- 
verfe  fe&ions  exaCI,  and  their  furfaces  ftnooth  ;  which 
is  by  no  means  the  cafe  with  the  large  ones,  which  are 
cracked  in  all  dire&ions.  I  muft  queftion,  however, 
if  any  part  of  this  wThole  ifland  of  Boo-fha-la  is  two  feet 
in  diameter. 

u  The*nain  ifland  oppofite  to  Boo-fha-la,  and  farther 
towards  the  north-weft,  is  fupported  by  ranges  of  pil¬ 
lars  pretty  ereCt,  and,  though  not  tall  (as  they  are  not 
uncovered  to  the  bafe),  of  large  diameters  ;  and  at 
their  feet  is  an  irregular  pavement,  made  by  the  upper 
fides  of  fuch  as  have  been  broken  off,  which  extends  as 
far  under  water  as  the  eye  can  reach.  Here  the  forms 
of  the  pillars  are  apparent ;  thefe  are  of  three,  four,  five, 
fix,  and  feven  fides  \  but  the  numbers  of  five  and  fix  are 
by  much  the  moft  prevalent.  The  largeft  I  meafured 
wras  of  feven  ;  it  wras  four  feet  five  inches  in  diameter. 

“  The  furfaces  of  thefe  large  pillars,  in  general,  are 
rough  and  uneven,  full  of  cracks  in  all  directions ;  the 
tranfverfe  figures  in  the  upright  ones  never  fail  to  run 
in  their  true  directions.  The  furfaces  upon  which  we 
walked  w^ere  often  flat,  having  neither  concavity  nor 
convexity  ;  the  larger  number,  however,  was  concave, 
though  fome  were  very  evidently  convex.  In  fome  places, 
the  interftices  within  the  perpendicular  figures  were 
filled  up  with  a  yellow  fpar  :  in  one  place,  a  vein  paffed 
in  among  the  mafs  of  pillars,  carrying  here  and  there 
fmall  threads  of  fpar.  Though  they  were  broken  and 
cracked  through  in  all  directions,  yet  their  perpendicu¬ 
lar  figures  might  eafily  be  traced  :  from  whence  it  is 
eafy  to  infer,  that  whatever  the  accident  might  have 
been  that  caufed  the  diflocation,  it  happened  after  the 
formation  of  the  pillars. 

“  From  hence  proceeding  along  fhore,  you  arrive  at 
Fingal’s  cave.  Its  dimenfions  I  have  given  in  the  form 
of  a  table  : 

Feet.  In. 

Length  of  the  cave  from  the  rock  without,  371  6 

From  the  pitch  of  the  arch,  -  250  o 

Breadth 
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Stafla.  Breadth  of  ditto  at  the  mouth, 
At  the  farther  end, 

Height  of  the  arch  at  the  mouth, 
At  the  end, 

Height  of  an  outfide  pillar, 

Of  one  at  the  north-welt  corner, 
Depth  of  water  at  the  mouth, 

At  the  bottom, 
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^  7  Stratum  below  the  pillar  of  lava-like  matter, 

20  o  Length  of  pillar, 

1 1 7  6  Stratum  above  the  pillar, 

i°  °  <<  N°  4.  Another  part  to  the  weftward. 

39  o  . 

54  o  Stratum  below  the  pillar, 

x  g  o  Height  of  the  pillar, 

Q  ^  Stratum  above.  -  - 


II  o 

54  o 
61  6 


StafFa 


Stafford- 

Ihire. 


l7  I 

50  O 

5*  1 


“  The  cave  runs  into  the  rock  in  the  direction  of 
north-eaft  by  eaft  by  the  compafs. 

“  Proceeding  farther  to  the  north-weft,  you  meet  with 
the  higheft  ranges  of  pillars  \  the  magnificent  appear¬ 
ance  of  which  is  paft  all  defefiption.  Here  they  are 
bare  to  their  very  bafis,  and  the  ftratum  below  them  is 
alfo  viftble  :  in  a  fhbrt  time,  it  rifes  many  feet  above 
the  water,  and  gives  an  opportunity  of  examining  its 
quality.  Its  furface  is  rough,  and  has  often  large  lumps 
of  ftone  Ricking  in  it  as  if  half  immerfed  :  itfelf,  when 
broken,  is  compofed  of  a  thoufand  heterogeneous  parts, 
which  together  have  very  much  the  appearance  of' 'a 
lava  ;  and  the  more  fo,  as  many  of  the  lumps  appear 
to  be  of  the  very  fame  ftone  of  which  the  pillars  are 
formed.  This  whole  ftratum  lies  in  an  inclined  poll- 
tion,  dipping  gradually  towards  the  fouth-eaft.  As 
.  hereabouts  is  the  fituation  of  the  higheft  pillars,  I  (hall 
mention  my  meafurements  of  them,  and  the  different 
ftrata  in  this  place,  premifing,  that  the  meafurements 
were  made  with  a  line,  held  in  the  hand  of  a  perfon 
who  Rood  at  the  top  of  the  cliff,  and  reaching  to  the 
bottom  •,  to  the  lower  end  of  which  was  tied  a  white 
mark,  which  was  obferved  by  one  who  Raid  below  for 
the  purpofe  :  when  this  mark  was  fet  off  from  the  wa¬ 
ter,  the  perfon  below' noted  it  down,  and  made  fignal  to 
him  above,  who  made  then  a  mark  in  his  rope  :  when¬ 
ever  this  mark  paffed  a  notable  place,  the  fame  fignal 
was  made,  and  the  name  of  the  place  noted  down  as 
before  :  the  line  being  all  hauled  up,  and  the  diftances 
between  the  marks  meafured  and  noted  down,  gave, 
when  compared  with  the  book  kept  below,  the  diftances, 
as  for  inftance  in  the  cave 

“  N°  i.  in  the  book  below*,  was  called  from  the  wra« 
ter  to  the  foot  of  the  firft  pillar  in  the  book  above  ; 
N°  1.  gave  36  feet  eight  inches,  the  higheft  of  that  af- 
£ent,  which  was  compofed  of  broken  pillars. 

“  N°  1.  Pillar  at  the  weft  corner  of  Fingal’s  cave. 

Feet.  In. 

1  From  the  water  to  the  foot  of  the  pillar,  12  id 

2  Height  of  the  pillar,  -  -  37  3 

3  Stratum  above  the  pillar,  -  .66  9 

“  N°  2.  Fingal’s  cave. 

1  From  the  water  to  the  foot  of  the  pillar,  36  8 

2  Height  of  the  pillar  -  -  39  6 

3  From  the  top  of  the  pillar  to  the  top  of  the 

arch,  -  .  -  31  4 

4  Thicknefs  of  the  ftratum  above,  34  4 

By  adding  together  the  three  firft  meafure¬ 
ments,  we  got  the  height  of  the  arch  from 

the  water,  -  -  ^  nj  "  6 

“  N°  3.  Corner  pillar  to  the  weftward  of 
Fingal’s  cave. 
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“  N°  5.  Another  pillar  farther  to  the  weft¬ 
ward. 


Stratum  below  the  pillar, 

x9 

8 

Height  of  the  pillar, 

55 

1 

Stratum  above,  - 

54 

7 

“  The  ftratum  above  the  pillars,  which  is  here  men¬ 
tioned,  is  uniformly  the  fame,  confifting  of  numberlefs 
fmall  pillars,  bending  and  inclining  in  all  dire&ions, 
fometimes  fo  irregularly  that  the  ftones  can  only  be  faid 
to  have  an  inclination  to  affume  a  columnar  form  ;  in 
others  more  regular,  but  never  breaking  into  or  difturb- 
ing  the  ftratum  of  large  pillars,  whofe  tops  everywhere 
keep  an  uniform  and  regular  line. 

;  “  Proceeding  now  along  the  fnore  round  the  north 
end  of  the  ifland,  you  arrive  at  Qua  na  /carve ,  or  the 
Corvorant’s  Cave.  Here  the  ftratum  under  the  pillars 
is  lifted  up  very  high  *,  the  pillars  above  it  are  confider- 
ably  lefs  than  thofe  at  the  north-weft  end  of  the  ifland, 
but  ftill  very  confiderable.  Beyond  is  a  bay,  which 
cuts  deep  into  the  ifland,  rendering  it  in  that  place  not 
more  than  a  quarter  of  a  mile  over.  On  the  (ides  of 
this  bay,  efpecially  beyond  a  little  valley,  which  almoft 
cuts  the  ifland  into  two,  are  two  Rages  of  pillars,  but 
fmall  \  however,  having  a  ftratum  between  them  exactly 
the  fame  as  that  above  them,  formed  of  innumerable 
little  pillars,  fliaken  cut  of  their  places,  and  leaning  in 
all  diredtions. 

ci  Having  paffed  this  bay,  the  pillars  totally  ceafe  ;  the 
-rock  is  of  a  dark  brown  ftone,  and  no  figns  of  regularity 
occur  till  you  have  paffed  round  the  iouth-eaft  end  of 
the  ifland  (a  fpace  almoft  as  large  as  that  occupied  by 
the  pillars),  which  you  meet  again  on  the  weft  fide,  be¬ 
ginning  to  form  themfelves  irregularly,  as  if  the  ftratum 
had  an  inclination  to  that  form,  and  foon  arrive  at  the 
bending  pillars  where  I  began. 

“  The  ftone  of  which  the  pillars  are  formed,  is  a 
coarfe  kind  of  bafaltes,  very  much  refembling  the  Giant’s 
Caufeway  in  Ireland,  though  none  of  them  are  near  fo 
neat  as  the  fpecimens  of  the  latter  which  I  have  feen  at 
the  Britifti  IVJufeum ;  owing  chiefly  to  the  colour,  which 
in  ours  is  a  dirty  brown,  in  the  Irifti  a  fine  black  ;  in¬ 
deed  the  whole  produ&ion  feems  very  much  to  refemble 
the  Giant’s  Caufeway.” 

STAFFORD,  the  county  town  of  Staffordfhire,  in 
W.  Long.  2.  0.  N.  Lat.  53.  O.  It  Rands  on  the  river 
Sow,  has  two  parifti-churches,  a  fine  fquare  market-place, 
and  aTouriftiing  cloth-manufatfture.  It  fends  two  mem¬ 
bers  to  parliament,  and  is  135  miles  from  London. 

ST  AFFORDSHIRE,  a  county  of  England,  bound¬ 
ed  on  -the  fouth  by  Worcefterfhire,  by  Chefliire  and  Der- 
byfliire  on  the  north,  by  Warwickfliire  and  Derbylhire 
on  the  eaft,  and  Shropfliire  and  Cheftiire  on  tlie  weft. 
The  length  is  reckoned  62  miles,  the  breadth  33, 
and  the  circumference  180.  It  contains  five  hundreds, 
15°  parifhes,  810,000  acres,  18  market-towns,  and 
4  K  239.I53 
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Stafford-  239,153  inhabitants.  The  air,  except  in  thofe  parts  that 
ton-*  arc  called  the  Moorlands  and  Woodlands,  and  about  the 
Stag‘  ,  mines,  is  good,  efpecially  upon  the  hills,  where  it  is  ^c- 
^  counted  very  fine.  The  foil  in  the  northern  mountain¬ 
ous  parts  is  not  fertile  •,  but  in  the  middle,  where  it  is 
watered  by  the  Trent,  the  third  river  in  England,  it  is 
both  fruitful  and  pleafant,  being  a  mixture  of  arable  and 
meadow  grounds.  In  the  fouth,  it  abounds  not  only 
with  corn,  but  with  mines  of  iron  and  pits  of  coal. 
The  principal  rivers  of  this  county,  befides  the  Trent, 
which  runs  almoft  through  the  middle  of  it,  and  abounds 
with  falmon,  are  the  Dove  and  Tame,  both  of  which 
are  well  ftored  with  fifli.  In  this  county  are  alfo  a  great 
many  lakes,  and  meres  or  pools,  as  they  are  called  ) 
which,  having  dreams  either  running  into  them  or  from 
them,  cannot  be  fuppofed  to  be  of  any  great  prejudice 
to  the  air  5  they  yield  plenty  of  fifli.  In  divers  parts  of 
the  county  are  medicinal  waters,  impregnated  with  dif¬ 
ferent  forts  of  minerals,  and  confequently  of  different 
qualities  and  virtues  }  as  thofe  at  Hints  and  Brefsford- 
houfe,  which  are  mixed  with  bitumen  j  thofe  at  In- 
geftre,  Codfalwood,  and  Willoughbridge  park, .  which 
are  fulphureous.  Of  the  faline  kind  are  the  Brine-pits 
at  Chertley,  Epfom,  Penfnet-clofe,  of  which  very  good 
fait  is  made.  There  is  a  well  at  Newcaflle-under-Line 
that  is  faid  to  cure  the  king’s  evil  *,  another  called  Elder - 
well  near  Blemhill,  faid  to  be  good  for  fore  eyes  \  and 
a  third  called  the  Spa ,  near  Wolverhampton. 

Great  flocks  of  (beep  are  bred  in  this  county,  efpe¬ 
cially  in  the  moorlands,  or  mountains  of  the  northern 
part  of  it ;  but  the  wool  is  faid  to  be  fomewhat  coarfer 
than  that  of  many  other  counties.  Of  this  wool,  how¬ 
ever,  they  make  a  variety  of  manufadlures,  particularly 
felts.  In  the  low  grounds  along  the  rivers  are  rich  pas¬ 
tures  for  black  cattle  \  and  vaft  quantities  of  butter  and 
cheefe  are  made.  In  the  middle  and  fouthern  parts  not 
only  grain  of  all  kinds,  but  a  great  deal  of  hemp 
and  flax  are  raifed.  This  country  produces  alfo  lead, 
copper,  iron  •,  marble,  alabafter,  millftones,  limeflone  \ 
coal,  fait,  and  marles  of  feveral  forts  and  colours  3  brick- 
earth,  fullers  earth,  and  potters  clay,  particularly  a  fort 
ufed  in  the  glafs  manufa&ure  at  Amblecot,  and  fold  at 
feven-pence  a  bufhel ;  tobacco-pipe  clay  \  a  fort  of  red- 
diih  earth  called  flip,  ufed  in  painting  divers  veffels  }  red 
and  yellow  ochres  *,  fire-ftones  for  hearths  of  iron  fur¬ 
naces,  ovens,  Stc.  \  iron-ftones  of  feveral  forts  y  blood- 
flones,  or  haematites,  found  in  the  brook  Tent,  which, 
when  wet  a  little,  will  draw  red  lines  like  ruddle  \  quar- 
ry-ftones,  and  grind-ftones.  For  fuel  the  country  is  well 
Supplied  with  turf,  peat,  and  coal  of  feveral  forts,  as 
cannel-conl,  peacock-coal,  and  pit-coal.  The  peacock- 
coal  is  fo  called,  becaufe,  when  turned  to  the  light,  it 
difplays  all  the  colours  of  the  peacock’s  tail  *,  but  it  is 
fitter  for  the  forge  than  the  kitchen.  Of  the  pit-coal 
there  is  an  inexhauftible  ftore  :  it  bums  into  white 
afhes,  and  leaves  no  fuch  cinder  as  that  of  the  New- 
caftle  coal.  It  is  not  ufed  for  malting  till  it  is  charred, 
and  in  that  date  it  makes  admirable  winter-fuel  for  a 
chamber. 

This  county  is  in  the  diocefe  of  Litchfield  and  Co¬ 
ventry,  and  the  Oxford  circuit.  It  fends  ten  mem- 
a  bers  to  parliament  •,  namely,  two  for  the  county,  two 
for  the  city  of  Litchfield,  two  for  Stafford,  two  for 
Newcaflle-under-Line,  and  two  for  Tamwortli. 

STAG.  See  Cervus,  Mammalia  Index . 


Sr  AG-Beetle.  See  Lucanus,  Entomology  Index,  Sta^r 
STAGE,  in  the  modern  drama,  [the  place  of  a£lion  h 
and  reprefentation,  included  between  the  pit  and  the  ta 
feenes,  and  anfwering  to  the  profeenium  or  pulpitum  of 
the  ancients.  See  -Playhouse  and  Theatre. 

STAGGERS.  See  Farriery  Index . 

STAHL,  George  Ernest,  an  eminent  German 
chemift,  was  born  in  Franconia  in  1660,  and  chofen 
profeffor  of  medicine  at  Hall,  when  a  univerfity  was 
founded  in  that  city  in  1694.  The  excellency  of  his 
le£lures  while  he  filled  that  chair,  the  importance  of  his 
various  publications,  and  his  extenfive  pra&ice,  foon  raif¬ 
ed  his  reputation  to  a  very  great  height.  He  received 
an  invitation  to  Berlin  in  1716,  which  having  accepted, 
he  was  made  counfellor  of  ftate  and  phyfician  to  the 
king.  He  died  in  1734,  in  the  73th  year  of  his  age. 

Stahl  is  without  doubt  one  of  the  greatefl  men  of  which 
the  annals  of  medicine  can  boaft  :  his  name  marks  the 
commencement  of  a  new  and  more  illuflrious  era  in 
chemiftry.  He  was  the  author  of  the  do&rine  of  phlo- 
gifton,  which,  though  now  completely  overturned  by 
the  difeoveries  of  Lavoifier  and  others,  was  not  without 
its  ufe  ;  as  it  ferved  to  combine  the  fcattered  fragments 
of  former  chemifts  into  a  fyftem,  and  as  it  gave  rife  to 
more  accurate  experiments  and  a  more  fcientific  view  of 
the  fubjefl,  to  which  many  of  the  fubfequent  difeoveries 
were  owing.  This  theory  maintained  its  ground  for 
more  than  half  a  century,  and  was  received  and  fup- 
ported  by  fome  of  the  moft  eminent  men  which  Europe 
has  produced  •,  a  fufficient  proof  of  the  ingenuity  and 
the  abilities  of  its  author.  He  was  the  author  alfo  of 
A  Theory  of  Medicine,  founded  upon  the  notions  which 
he  entertained  of  the  abfolute  dominion  of  mind  over 
body  5  in  confequence  of  which,  he  affirmed,  that  every 
mufcular  adtion  is  a  voluntary  ad!  of  the  mind,  whether 
attended  with  confcioufnefs  or  not.  This  theory  he 
and  his  followers  carried  a  great  deal  too  far,  but  the 
advices  at  lead  which  he  gives  to  attend  to  the  ftate  of 
the  mind  of  the  patient  are  worthy  of  the  attention  of 
phyficians. 

His  principal  works  are,  I.  Experiment  et  Qbferva- 
tiones  Chemicce  et  Phyjic&y  Berlin,  1731,  Bvo.  2.  Differ* 
tationes  Medicce ,  Hall,  2  vols  4to.  This  is  a  collection 
of  thefes.  3.  Theoria  Medico  ver a,  1737,410.  .4.  0- 

pufculum  Chytnico-phyjico- ?ncdicumy  1740,  4to.  5.  A 
Treatife  on  Sulphur,  both  Inflammable  and  Fixed,  writ¬ 
ten  in  German.  6.  Negotium  Otiofum ,  Hall,  1720,  4to. 

It  is  in  this  tre2tife  chiefly  that  he  eftablifhes  his  fyftem 
concerning  the  adlion  of  the  foul  upon  the  body. 

7.  Fundamenta  Chymicce  Dogmatic ce  et  Experimental is, 
Nuremberg,  1747*  3  A  treatife  on  Salts, 

written  in  German.  9*  Comment artum  in  Metallurgiatn 
Beecher  i ,  1723. 

STAINING  or  Colouring  of  Bone,  Flo  rn,  Mar¬ 
ble,  Paper,  Wood,  &c.  See  thefe  articles. 

STAIRCASE,  in  ArchiteBure ,  an  afeent  inclofed 
between  walls,  or  a  baluftrade  confiding  of  flairs  or  fteps, 
with  landing  places  and  rails,  ferving  to  make  a  com¬ 
munication  between  the  feveral  ftories  of  a  houfe.  See 
Architecture,  N°  89,  &c. 

STALACTITES,  in  Mineralogy ,  cryftaUine  fpars 
formed  into  oblong,  conical,  round,  or  irregular  bodies,, 
compofed  of  various  crufts,  and  ufually  found  hanging 
in  form  of  ificles  from  the  roofs  of  grottoes,  &c. 

STALAGMITIS,  a  genus  of  the  monoecia  order,. 

belonging 
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Stale  belonging  to  the  polygamia  clafs  of  plants  5  and  in  the 
H  natural  method  ranking  under  the  38th  order,  Trtcoccce. 
See  Botany  and  MateRia  Medica  Index. 

STALE,  among  fportfmen,  a  living  fowl  put  in  a 
place  to  allure  and  bring  others  where  they  may  be  ta¬ 
ken.  For  want  of  thefe,  a  bird  (hot,  his  entrails  taken 
out,  and  dried  in  an  oven  in  hi$  feathers,  with  a  flick 
thruft  through  to  keep  it  in  a  convenient  poflure,  may 
ferve  as  well  as  a  live  one* 

Stale  is  alfo  a  name  for  the  urine  of  cattle. 
Animated  STALK.  This  remarkable  animal  was 
found  by  Mr  Ives  at  Cuddalore  :  and  he  mentions 
feveral  kinds  of  it  \  fome  appearing  like  dry  draws  tied 
together,  others  like  grafs  5  fome  have  bodies  much  lar¬ 
ger  than  others,  with  the  addition  of  two  fcaly  imper¬ 
fect  wings  *,  their  neck  is  no  bigger  than  a  pin,  but 
twice  as  long  as  their  bodies  \  their  heads  are  like  thofe 
of  an  hare,  and  their  eyes  vertical  and  Very  brifk.  They 
live  upon  flies,  and  catch  thefe  infeCts  very  dexteroufly 
with  the  two  fore-feet,  which  they  keep  doubled  up  in 
three  parts  clofe  to  their  head,  and  dart  out  very  quick 
on  the  approach  of  their  prey  5  and  when  they  have  caught 
it,  they  eat  it  very  voracioufly,  holding  it  in  the  fame 
manner  as  a  fquirrel  does  its  food.  On  the  outer  joints 
of  the  fore-feet  are  feveral  very  (harp  hooks  for  the  ea- 
lie-r  catching  and  holding  of  their  prey  \  while,  with  the 
other  feet,  which  are  four  in  number,  they  take  hold  of 
trees  or  any  other  thing,  the  better  to  furprife  whatever 
they  lie  in  Wait  for.  They  drink  like  a  horfe,  putting 
their  mouths  into  the  water.  Their  excrements,  which 
are  very  white,  are  almoft:  as  large  as  the  body  of  the 
animal,  and  as  the  natives  fay,  dangerous  to  the  eyes. 

STALLION,  or  Stone-horse,  in  the  manege,  a 
horfe  defigned  for  the  covering  of  mares,  in  order  to 
propagate  the  fpecies.  See  Equus,  Mammalia  Index. 

STAMFORD,  an  ancient  town  of  Lincolnlhire  in 
England  ;  feated  on  the  river  Welland,  on  the  edge  of 
Northamptonlhire.  It  is  a  large  handfome  place,  con¬ 
taining  fix  pariih-churches,  feveral  good  flreets,  and  fine 
buildings.  It  had  formerly  a  college,  the  fludents  of 
which  removed  to  Brazen  Nofe  college  in  Oxford.  It 
has  no  confiderable  manufactories,  but  deals  chiefly  in 
malt.  W.  Long.  o.  31.  N.  Lat.  54.  42. 

STAMINA,  in  Botany ,  are  thofe  upright  filaments 
which,  on  opening  a  flower,  we  find  within  the  corolla 
furrounding  the  piftillum.  According  to  Linnaeus,  they 
are  the  male  organs  of  generation,  whofe  office  it  is  to 
prepare  the  pollen.  Each  ftamen  confifts  of  two  diftin# 
parts,  viz.  the  FILAMENTUM  and  the  anthERa. 

Stamina,  in  the  animal  body,  are  defined  to  be  thofe 
fimplc  original  parts  which  exifted  firft  in  the  embryo 
or  even  in  the  feed  ;  and  by  whofe  diftinCtion,  augmen¬ 
tation,  and  accretion  by  additional  juices,  the  animal 
body  at  its  utmoft  bulk  is  fuppofed  to  be  formed. 

STAMP-DUTIES,  a  branch  of  the  perpetual  revenue. 
See  Revenue. 

In  Great  Britain  there  is  a  tax  impofed  upon  all 
parchment  and  paper,  whereon  any  legal  proceedings  or 
private  inftruments  of  almofl  any  nature  whatfoever  are 
written  \  and  alfo  upon  licenfes  for  retailing  wines,  of 
all  denominations  5  upon  all  almanacs,  newfpapers,  ad- 
vertifenients,  cards,  dice,  &c.  Thefe  imports  are  very 
various  5  being  higher  or  lower,  not  fo  much  according 
to  the  value  of  the  property  transferred,  as  according  to 
the  nature  of  the  deed.  The  higheft  do  not  exceed 


fix  pounds  upon  every  fheet  of  paper  or  fkin  of  parch-  Stana£ 
ment  \  and  thefe  high  duties  fall  chiefly  upon  grants  »l 
from  the  crown,  and  Upon  certain  law  proceeding's,  Stanhope^ 
without  any  regard  to  the  value  of  the  fubje#.  There  Smith's 
are  in  Great  Britain  no  duties  on  the  tegiftration  of  Wealth  ef 
deeds  or  Writings,  except  the  fees  of  the  officers  who  Nations* 
keep  the  regifter  )  and  thefe  are  feldom  more  than  avu1’ lli* 
reafonable  recompenfe  for  their  labour.  The  crown 
derives  no  revenue  from  them. 

The  ftamp-duties  conftitttte  a  tax  which,  though  iri 
fome  inllances  it  may  be  heavily  felt,  by  greatly  increa- 
fing  the  expence  of  all  mercantile  as  well  as  legal  pro¬ 
ceedings,  yet  (if  moderately  impofed)  is  of  fervice  to 
the  public  in  general,  by  authenticating  inftruments, 
and  rendering  it  much  more  difficult  than  formerly  to 
forge  deeds  of  any  (landing  j  fince,  as  the  officers  of 
this  branch  of  the  revenue  vary  their  (lamps  frequently, 
by  marks  perceptible  to  none  but  themfelves,  a  man  that 
would  forge  a  deed  of  King  William’s  time,  muft  know 
and  be  able  to  counterfeit  the  (lamp  of  that  date  alfo. 

In  France  and  fome  other  countries  the  duty  is  laid  on 
the  contra#  itfelf,  not  on  the  inftrument  in  which  it  is 
contained  ;  as,  with  us  too  in  England  (befides  the  (lamps 
on  the  indentures),  a  tax  is  laid,  by  ftatute  8  Ann.  c.  9. 
on  every  apprentice-fee  5  of  6d.  in  the  pound  if  it  be  50I. 
or  under,  and  Is,  in  the  pound  if  a  greater  fum  :  but 
this  tends  to  draw  the  fubje#  into  a  thoufand  nice  dif- 
quifitions  and  difputes  concerning  the  nature  of  his  con¬ 
tra#,  and  whether  taxable  or  not ;  in  which  the  far¬ 
mers  of  the  revenue  are  fure  to  have  the  advantage. 

Our  general  method  anfwers  the  purpofes  of  the  (latd 
as  well,  and  confults  the  eafe  of  the  fubje#  much  better. 

The  firft  inftitution  of  the  (lamp -duties  was  by  ftatute 
5  and  6  W.  and  M.  c  21.  and  they  have  fince,  in  many 
inftanceS,  been  increafed  to  five  times  their  original 
amount. 

STANCHION,  or  Stanchions,  a  fort  of  fmall  pil¬ 
lars  of  wood  or  iron  ufed  for  various  purpofes  in  a  (hip  ; 
as  to  fupport  the  decks,  the  quarter-rails,  the  nettings, 
the  awnings,  &c.  The  firft  of  thofe  are  two  ranges  of 
fmall  columns  fixed  under  the  beams,  throughout  the  Ihip’s 
length  between  decks  $  one  range  being  on  the  (larboard 
and  the  other  on  the  larboard  fide  of  the  hatchways. 

They  are  chiefly  intended  to  fupport  the  weight  of  the 
artillery. 

STAND,  in  commerce,  a  weight  from  two  hundred 
and  an  half  to  three  hundred  of  pitch. 

STANDARD,  in  War ,  a  fort  of  banner  or  flag 
borne  as  a  (ignal  for  the  joining  together  of  the  feveral 
troops  belonging  to  the  fame  body. 

Standard,  in  Commerce ,  the  original  of  a  weight, 
meafure,  or  coin,  committed  to  the  keeping  of  a  magift. 
trate,  or  depofited  in  fome  public  place,  to  regulate,  ad-* 
juft,  and  try  the  weights  mfed  by  particular  per&ns  in 
traffic.  See  Money. 

STANHOPE  Philip  Dormer,  earl  of  Ches¬ 
terfield,  was  bom  in  1695,  and  educated  in  Trinity- 
hall,  Cambridge*,  which  place  he  left  in  1714,  when, 
by  his  own  account,  be  was  an  abfolute  pedant.  In  this 
chara#er  he  went  abroad,  where  a  familiarity  with  good 
company  foon  convinced  him  he  was  totally  miftaken  in 
almoft  all  his  notions  :  and  an  attentive  fludy  of  the  air, 
manner,  and  addrefs  of  people  of  falhidn,  foon  polifhed  a 
man  whofe  predominant  defire  was  to  pleafe  j  and  who, 
as  it  afterwards  appeared,  valued  exterior  accomplifh- 
4  K  ^  ittentfc 
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Stanhope,  meats  beyond  any  other  human  acquirement.  While 
Lord  Stanhope,  he  got  an  early  feat  in  parliament ;.  and 
in  1722,  fucceeded  to  his  father’s  eftate  and  titles.  In 
2728,  and  in  1745,  he  was  appointed  ambaffiid or  ex¬ 
traordinary  and  plenipotentiary  to  Holland  :  which 
high  character  he  fupported  with  the  greated  dignity  ; 
ferving  his  ow?n  country,  and  gaining  the  efteem  of  the 
dates  general.  Upon  his  return  from  Holland, .  he  was 
fent  lord-lieutenant  of  Ireland;  and  during  his  admini- 
Hration  there,  gave  general  fatisfadlion  to  all  parties. 
He  left  Dublin  in  1 746,  and  in  October  fucceeded  the 
earl  of  Harrington  as  lecretary  of  date,  in  which  pod  he 
officiated  until  February  6th  1748.  Being  feized  with 
a  deafnefs  in  1752  that  incapacitated  him  for  the  plea- 
fures  of  fociety,  he  from  that  time  led  a  private  and  re¬ 
tired  life,  amufing  himfelf  with  books  and  his  pen  ;  in 
particular,  he  engaged  largely  as  a  volunteer  in  a 'peri¬ 
odical  mifcellancous  paper  called  The  World ,  in  which 
his  contributions  have  a  didinguiffied  degree  of  excel¬ 
lence.  He  died  in  i  7 73 ?  leaving  a  character,  for  wit 
and  abilities  that  had  few  equals.  He  didinguiffied  him¬ 
felf  by  his  eloquence  in  parliament  on  m&ny  important 
occaiions  ;  of  which  we  have  a  charadteriftic  indance, 
of  his  own  relating.  He  was  an  a  drive  promoter  of  the 
bill  for  altering  the  dyle;  on  which  occafion,  as  he  him¬ 
felf  writes  in  one  of  his  letters  to  his  fon,  he  made  fo 
eloquent  a  fpeech  in  the  houfe,  that  every  one  was  pica- 
fed,  and  faid  he  had  made  the  whole  very  clear  to  them  ; 

“  when  (fays  he),  God  knows,  I  had  nqt  even  attempt¬ 
ed  it.  I  could  juft  as  foon  have  talked  Celtic  or  Scla- 
vonian  to  them,  as  adronomy  ;  and  they  would  have  un¬ 
der  ftood  me  full  as  well.”  Lord  Macclesfield,  one  of 
the  greated  mathematicians  in  Europe,  ahd  who  had  a" 
principal  hand  in  framing  the  bill,  fpoke  aflenvards, 
with  all  the  clearnefs  that  a  thorough  knowledge  of  the 
fubjedl  could  dictate  ;  but  not  having  a  flow  of  words 
equal  to  Lord  Chefterfield,  the  latter  gained  the  applaufe 
from  the  former,  to  the  equal  credit  of  the  fpeaker  and 
the  auditors.  The  high  character  Lord  Chefterfield 
fupported  during  life,  received  no  fmall  injury  foon  after 
his  death,  from  a  fuller  difplay  of  it  by  his  own  hand. 
He  left  no  iffue  by  his  lady,  but  bad  a  natural  fon,  Phi¬ 
lip  Stanhope,  Efq.  whofe  education  w’as  for  many  years 
a.  clofe  object  of  his  attention,  and  who  was  afterward 
envoy  extraordinary  at  the  court  of  Drefdcn,  but  died 
before  him.  When  Lord  Chefterfield  died,  Mr  .Stan¬ 
hope’s  widow  publi ffied  a  courfe  of  letters.,  written  by 
the  father  to  the  fon,  filled  with  indrudlions  datable  to 
the  different  gradations  of  the  young  man’s  life  to  rvhom 
they  were  addreffed.  Thefe  letters  contain  many  fine 
obfervations  on  mankind,  and  rules  of  conduct  :  but  it 
is  obfervable  that  he  lays  a  greater  drefs  on  exterior  ac- 
complilhments  and  addrefs,  than  on  intclledlual  qualifi¬ 
cations  and  fmcerity  ;  and  allows  greater  latitude  to 
fafiiionable  pleafures  than  good  morals  will  juftify,  efpe- 
cially  in  paternal  indrudlions.  Hence  it  is  that  a  ce- 

J  Dr  lehra ted  writer  J,  and  of  manners  fomesvhat  different 

Jon .  from  ibofe  of  the  polite  earl  of  Chefterfield,  is  faid  to 

*  have  obferved  of  thefe  letters,  that  “  they  inculcate  only 
the  morals  of  a  whore,  with  the  manners  of  a  dancing- 
m  after.” 

StaNKOPE,  Dr  George ,  an  eminent  divine,  was  born 
at  Hertiftiovn  in  Derbyihirc,  in  the  year  1660.  Kis 
father  rvas  redlor  of  that  place,  vicar  of  St  Margaret’s 
church  in  Leicdler,  and  chaplain  to  the  earls  of  Chef* 
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terficld  and  Clare.  His 'grandfather,  Dr  George  Stan^  Stanhope- 
hope,  was  chaplain  to  James  I.  and  Charles  I.;  had  the  — -v™-* 
chancellorfbip  of  York,  where  he  was  alfo  a  ennon-refi- 
dentiary,  held  a  prebend,  and  was  redtor  of  Weldrake 
in  that  county.  Pie  was  for  his  loyalty  driven  from  his 
home  with  eleven  children;  and  died  in  1644.  .Otur 
author  was  fent  to  fchool,  firft  at  Uppingham  in  Rut¬ 
land,  then  at  Leicefter  ;  afterwards  removed  to  Eaton ; 
and  thence  chofen  to  King’s  college  in  Cambridge,  in 
tilt  place  of  W.  Cleaver.  He  took  the  degree  of  B.  A. 
in  1681  ;  M.  A.  1685  ;  was  elected  one  of  the  fyndics 
for  the  univerfity  of  Cambridge,  in  the  bufmefs  of  Al¬ 
ban  Francis,  1687  ;  minider  of  Quoi  near  Cambridge, 
and  vice-prodtor,  168S  ;  was  that  year  preferred  to  the 
rectory  of  Tring  in  Hertford  (hire,  which  after  fome 
time  he  quitted.  He  svas  in  1689  Prefented  to  the  vi¬ 
carage  of  Lewifham  in  Kent  by  Lord  Dartmouth,  to 
whom  he  had  been  chaplain,  and  tutor  to  his  fon.  He 
Was  alfo  appointed  chaplain  to  King  William  and  Queen 
Mary,  and  continued  to  enjoy  that  honour  under  Queen 
Anne.  He  commenced  D.  D.  July  5th  1 697,  per¬ 
forming  all  the  offices  required  to  that  degree  publicly 
and  with  great  applaufe.  Pie  was  made  vicar  of  Dept¬ 
ford  in  1703  ;  fucceeded  Dr  Plooper  as  dean  of  Canter¬ 
bury  the  lame  year  ;  and  was  thrice  chofen  prolocutor 
of  the  lower  lioufe  of  convocation.  His  uncommon  di¬ 
ligence  and  induftry,  aflifled  by  his  excellent  parts,  en¬ 
riched  him  with  a  large  dock  of  polite,  folld,  and  ufeful 
learnings  His  difeourfes  from  the  pulpit  were  equally 
pleating- and  profitable;  ?.  beautiful  intermixture  of  the 
cleared  reasoning  with  the  pured  diction,  attended  -with 
all.  the  graces  of  a  jud  elocution.  The  good  Chridian, 
the  folid  divine,  and  the  fine  gentleman,  in  him  were 
.happily,  united.  His  ccnverfation  was  polite  and  deli¬ 
cate,  grave  without  preciienefe,  facetious  without  levity. 

His  piety  was  real  and  rational,  his  charity  great  and 
ur.iverfal,  fruitful  in  adts  of  mercy,  and  in  all  good 
works.  He  died  March  18th  1728,  aged  68  years; 
and  svas  buried  in  the  chancel  of  the  church  at  Lewif- 
lram.  The  dean  was  twice  married  :  firft  to  Olivia 
Cotton,  by  whom  he  had  one  fon  and  four  daughters. 

His  fecond  lady,  who  was  fifter  to  Sir  Charles  Wager, 
furvived  him,  dying  Odiober  ift  1730,  aged  about  54. 

One  of  the  dean’s  daughters  was  married  to  a  fon  of 
Bifhop  Burnet.  Blffiop  Moore  of  Ely  died  the  day  be¬ 
fore,  Queen  Anne  ;  who,  it  has  been  laid,  defigntd  our 
dean  for  that  fee  svhen  it  fliould  become  vacant.  Dr 
Felton  fays,  “  The  late  dean  of  Canterbury  is  excellent 
in  the  whole.  His  thoughts  and  reafoning  are  bright 
and  folid.  His  ffyle  is  juft,  both  for  the  purity  of  the 
language  and  for  the  ftrtngth  and  beauty  of  expreffion  ; 
but  the  periods  are  formed  in  fo  peculiar  an  order  of 
the  words,  that  it  was  an  obfervation,  nobody  could  pro- 
nounce  them  with  the  fame  grace  and  advantage  as  him¬ 
felf.”  His  writings,  which  are  an  intffimable  treafure 
of  piety  and  devotion  are,  A  Paraphrafe  and  Comment 
upon  the  Epiffles  and  Gofpels,  4  vols,  1  705,  8vo.  Ser¬ 
mons  at  Boyle’s  Ledlures,  1706,  4to.  Fifteen  Sermons, 

1700,  8vo.  Twelve  Sermons  on  feveral  Occafions, 

1727,  8vo.  Thomas  a  Kempis,  1696,  8vo.  Epidletus’s 
Morals,  with  Simplicius’s  Comment,  and  the  Life  of 
Epldletus,  1700,  8vo.  Parfon’s  Chriftian  Directory, 

1716,  8vo.  Rochefoucault’s  Maxims,  1706,  8vo.  A 
Funeral  Sermon  on  Mr  Richard  Sare  bookfeller,  1724 
two  editions  410.  Twenty  Sermons,  publifiied  fingly’ 

between 
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Stanhope,  between  tbe  years  1692  and  1724.  Private  Prayers 
Sunni fUns.  for  evcry  Day  in  the  Week,  and  for  the  feveral  Parts 
of  each  Day  i  tranflated  from  the  Greek  Devotions  of 
Biihop  Andrews,  with  Additions,  1730.  In  his  Irani- 
lations,  it  is  well  known,  Dr  S:anhope  did  not  confine 
himfelf  to  a  ftridt  and  literal  verfisn  :  he  took  the  liber¬ 
ty  of  paraphrafing,  explaining,  and  improving  upon  his 
author  \  as  will  evidently  appear  (not  to  mention  any 
other  work)  by  the  flighted:  perufal  of  St  Auguftine’s 
Meditations,  and  the  Devotions  of  Bilhop  Andrews. 

STANISLAUS  Leczinski,  king  of  Poland,  was 
boin  at  Leopold  the  20th  of  October  1677.  His  father 
was  a  Polilh  nobleman,  diftinguiihed  by  his  rank  and  the 
important  offices  which  he  held,  but  hill  more  by  his 
firmnefs  and  courage.  Staniflaus  was  fent  amballador 
in  1704  by  tire  affembly  of  Warfaw  to  Charles  XII.  of 
Sweden,  who  had  conquered  Poland.  He  was  at  that 
time  27  years  old,  was  general  of  Great  Poland,  and  ^ 
had  been  amballador  extraordinary  to  the  Grand  Sig- 
nior  in  1699.  Charles  was  fo  delighted  with  the  frank- 
nefs  and  fincerity  of  his  deportment,  and  with  the  firm- 
nefs  and  fvveetneis  which  appeared  in  his  countenance, 
that  he  offered  him  the  crown  of  Poland,  and  ordered 
him  to  be  crowned  at  Warfaw  in  1705.  He  accom¬ 
panied  Charles  XII.  into  Saxony,  where  a  treaty  was 
concluded  with  King  Augufius  in  1705,  by  which  that 
prince  refigned  the  crown,  and  acknowledged  Staniflaus 
king  of  Poland.  The  new  monarch  remained  in  Saxony 
with  Charles  till  1707,  when  they  returned  into  Poland 
and  attacked  the  Ruffians,  who  were  obliged  to  eva¬ 
cuate  that  kingdom  in  1708.  But  Charles  being  de¬ 
feated  by  Peter  the  Great  in  1709,  Augufius  returned 
into  Poland,  and  being  affifted  by  a  Ruffian  army, 
obliged  Staniflaus  to  retire  firft  into  Sweden,  and  after¬ 
wards  into  Turkey.  Soon  after  he  .took  up  his  refidence 
at  Weiffenburg,  a  town  in  Alface.  Augufius  difpatched 
Sura  his  envoy  to  France  to  complain  of  this  *  but  the 
duke  of  Orleans,  who  was  then  regent,  returned  this 
anfwer  :  “  Tell  your  king,  that  France  has  always  been 
the  afylum  of  unhappy  princes.”  Staniflaus  lived  in  ob- 
feurity  till  1725,  when  Louis  XV.  efpoufed  the  princefs 
Mary  his  daughter.  Upon  the  death  of  King  Augufius 
in  1733,  he  returned  to  Poland  in  hopes  of  remounting 
the  throne  of  that  kingdom.  A  large  party  declared 
for  him  ;  but  his  competitor  the  young  eledlor  of  Saxony, 
being  funported  by  the  emperor  Charles  VI.  and  the 
emprefs  of  Ruffia,  was  chofen  king,  though  the  majority 
was  againft  him.  Dantzic,  to  which  Staniflaus  had  le- 
tired,  was  quickly  taken,  and  the  unfortunate  prince 
made  his  efcape  in  difguife  with  great  difficulty,  after 
hearing  that  a  price  was  fet  upon  his  head  by  the  Ruf¬ 
fians.  When  peace  was  concluded  in  1736  between 
the  emperor  and  France,  it  was  agreed  that  Staniflaus 
fhould  abdicate  the  throne,  but  that  he  ffiould  be  ac¬ 
knowledged  king  of  Poland  and  grand  duke  of  Lithu¬ 
ania,  and  continue  to  bear  thefe  titles  during  life,  j  that 
all  his  effefts  and  thofe  of  the  queen  his  fpoufe  fhould  be 
reflored  *  that  an  amneflv  fhould  be  declared  in  Poland 
for  all  that  was  paid,  and  that  every  perfon  fhould  be 
reflored  to  his  poffeffions,  rights,  and  privileges  :  that 
the  ele&or  of  Saxony  fhould  be  acknowledged  king  of 
Poland  by  all  tbe  powers  who  acceded  to  the  treaty  : 
that  Staniflaus  fhould  be  put  in  peaceable  poffeffion  of 
tbe  duchies  of  Lorraine  and  Bar  ;  but  that  immediately 
after  his  death  thefe  duchies  fhould  be  united  for  ever  to 


the  crown  of  France.  Staniflaus  fucceeded  a  race  of  S 
princes  in  Lorraine,  who  were  beloved  and  regretted  : 
and  his  fubjedts  found  their  ancient  fovereigns  revived  in 
him.  He  tailed  then  the  pleafure  which  he  had  fo  long 
deflred,  the  pleafure  of  making  men  happy.  Fie  a  flit  fe¬ 
ed  his  new  fubjedls }  he  embellilhed  Nancy  and  Lune- 
ville  \  he  made  ufeful  eilabiifhments  *,  he  founded  col¬ 
leges  and  built  hofpitals.  He  was  engaged  in  thefe 
noble  employments,  when  an  accident  occafioned  his 
death.  His  night-gown  caught  fire,  and  burnt  him  fo 
feverely  before  it  could  be  extinguiflied,  that  he  was 
feized  with  a  fever,  and  died  the  23d  of  February  17 66* 
His  death  occafioned  a  public  mourning  :  the  tears  of 
his  fubjedts  indeed  are  the  belt  eulogium  upon  this  prince. 
In  his  youth  he  had  acculiomed  himfelf  to  fatigue,  and 
had  thereby  (Lengthened  his  mind  as  well  as  his  conlti- 
tution.  He  lay  always  upon  a  kind  of  mattrefs,  and 
feldom  required  any  fervice  from  his  domcftics.  He  was 
temperate,  liberal,  adored  by  his  vaffals,  and  perhaps 
the  only  nobleman  in  Poland  who  had  any  friends.  He' 
was  in  Lorraine  what  he  had  been  in  his  own  country*- 
gentle,  affable,  compaffionate,  treating  his  fubjedls  like 
equals,  participating  their  forrows  and  alleviating  their 
misfortunes.  He  refembled  completely  the  pidlure  of  a 
philofopher  which  he  himfelf  has  drawn.  “  The  true 
philofopher  (faid  he)  ought  to  be  free  from  prejudices, 
and  to  know  the  value  of  reafon  :  he  ought  neither  to 
think  the  higher  ranks  of  life  of  more  value  than  they 
are,  nor  to  treat  the  lower  orders  of  mankind  witir 
greater  contempt  than  they  deferve  :  he  ought  to  enjoy 
pleafures  without  being  a  flave  to  them,  riches  without 
being  attached  to  them,  honours  without  pride  or  vani¬ 
ty  :  he  ought  to  fupport  difgraces  without  either  fearing 
or  courting  them  :  he  ought  to  reckon  what  he  pofl’efles- 
fufficient  for  him,  and  to  regard  what  he  has  not  as  ul'e- 
lefs  :  he  ought  to  be  equal  in  every  fortune,  always  tran¬ 
quil,  always  gay  :  he  ought  to  love  order,  and  to  ob* 
ferve  it  in  all  his  adiions  :  he  ought  to  be  fevere  to  him* 
felf,  but  indulgent  to  others  :  he  ought  to  be  frank 
and  ingenuous  without  rudenefs,  polite  without  falfe- 
hood,  complaifant  without  bafenefs  :  he  ought  to  have 
the  courage  to  difregard  every  kind  of  glory,  and  to 
reckon  as  nothing  even  philofophy  itfelf.”  Such  was 
Staniflaus  in  every  fituation.  His  temper  was  affec¬ 
tionate.  He  told  his  treafurer  one  day  to  put  a  certain 
officer  on  his. lift,  to  whom  he  was  very  much  attached : 

“  In  what  quality  (faid  the  treafurer)  (hall  I  mark  him 
down  ?”  “  As  my  friend”  (replied  the  monarch).  A 
young  painter  conceiving  hopes  of  making  his  fortune  if 
his  talents  were  made  known  to  Staniflaus,  prefented 
him  with  a  pidlure,  which  the  courtiers  criticifed  fevere¬ 
ly.  The  prince  praifed  the  performance,  and  paid  the 
painter  very  generoufly  :  then  turning  to  his  courtiers, 
he  faid,  u  Do  ye  not  fee,  gentlemen,  that  this  poor  man 
muft  provide  for  his  family  by  his  abilities  ?  if  you  dif- 
courage  him  by  your  cenfures,  he  is  undone.  We  ought 
always  to  affift  men  ;  we  never  gain  any  thing  by  hurt¬ 
ing  them.”  His  revenues  were  fmall  *  but  were  we  to 
judge  of  him  by  what  he ’did,  we  fhould  probably  rec¬ 
kon  him  the  richeft  potentate  in  Europe.  A  Angle  in- 
ftance  will  be  fufficient  to  ftiow  tbe  well-judged  economy 
with  which  his  benevolent  plans  were  conduced.  He 
gave  18,000  crov/ns  to  the  magiftrates  of  Bar  to  be  em¬ 
ployed  in  purchafing  grain,  when  at  a  kuv  price,  to 
be  fold. out  again  to  the  poor  at  a  moderate  rate  when 

the- 
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titan: ilaus  the  price  fhould  rife  above  a  certain  fum. 

arrangement  (fay  the  authors  of  DiBionaire  Hijlo - 
rique ),  the  money  increafes  continually,  and  its  good 
effefts  may  in  a  Ihort  time  be  extended  over  the  whole 
province. 

He  was  a  proteftor  of  the  arts  and  fciences  :  he  wrote 
feveral  works  of  philofophy,  politics,  and  morality,  which 
were  collefted  and  publifhed  in  France  in  1765,  in  4 
vols,  8vo,  under  the  title  of  Oeuvres  de  Phi/of&phe  Bien- 
faifatit ,  “  the  works  of  the  Benevolent  Philofopher.” 

STANITZAS,  villages  or  fmall  diftrifts  of  the  banks 
©f  the  Don,  inhabited  by  Coffacs. 

STANLEY,  Thomas,  a  learned  Englifh  writer  in 
the  17th  century,  was  the  fon  of  Sir  Thomas  Stanley  of 
Cumberlow-Green  in  Herefordfhire,  knight.  He  was 
born  at  Cumberlow  about  3  644,  and  educated  in  his 
father’s  houfe,  whence  he  removed  to  the  univerfity  of 
Cambridge.  He  afterwards  travelled  5  and,  upon  his 
return  to  England,  profecuted  his  ftudies  in  the  Middle 
Temple.  He  married,  when  young,  Dorothy,  the  eldeft 
daughter  of  Sir  James  Engan  of  Flower,  in  Northamp- 
tonfhire.  He  wrote,  1.  A  volume  of  Poems.  2.  Hif- 
tory  of  Philofophy,  and  Lives  of  the  Philofophers.  3. 
A  Tranflation  of  Efchylus,  with  a  Commentary  5  and 
feveral  other  works.  He  died  in  1678. 

STANNARIES,  the  mines  and  works  where  tin  is 
dug  and  purified  ;  as  in  Cornwall,  Devonshire,  &c. 

STANNARY  courts,  in  Devonfliire  and  Cornwall, 
for  the  adminiftration  of  juftice  among  the  tinners  there¬ 
in.  They  are  held  befoie  the  lord- warden  and  his  fub- 
ftitutes,  in  virtue  of  a  privilege  granted  to  the  workers 
in  the  tin-mines  there,  to  fue  and  be  fued  only  in  their 
own  courts,  that  they  may  not  be  drawn  from  their  bufi- 
nefs,  which  is  highly  profitable  to  the  public,  by  attend¬ 
ing  their  law-fuits  in  other  courts.  The  privileges  of 
the  tinners  are  confirmed  by  a  charter,  33  Edw.  I.  and 
fully  expounded  by  a  private  ftatute,  50  Edw.  III. 
which  has  fince  been  explained  by  a  public  aft.  16  Car.  I. 
Hlackjlone  s Ct  What  relates  to  our  prefent  purpofe  is  only  this : 

That  all  tinners  and  labourers  in  and  about  the  ftanna- 
ries  fhall,  during  the  time  of  their  working  therein, 
bona  fide,  be  privileged  from  fuits  of  other  courts,  and 
be  only  pleaded  in  the  flannary  court  in  all  matters,  ex¬ 
cepting  pleas  of  land,  life,  and  member.  No  writ  of 
error  lies  from  hence  to  any  court  in  Weftminfter-hall ; 
as  was  agreed  by  all  the  judges,  in  4  Jac.  I.  But  an 
appeal  lies  from  the  Reward  of  the  court  to  the  under- 


Comment* 
vol.  iii. 
p.  79  and 
80. 


warden  ;  and  from  him  to  the  lord-warden  ;  and  thence 
to  the  privy-council  of  the  prince  of  Wales,  as  duke  of 
Cornwall,  when  he  hath  had  livery  or  inveftiture  of  the 
fame.  And  from  thence  the  appeal  lies  to  the  king 
himfelf,  in  the  laft  refort. 

STANNUM,  Tin.  See  Tin,  Chemistry  and 
Mineralogy  Index . 

STANZA,  in  Poetry ,  a  number  of  lines  regularly 
adjufted  to  each  other  5  fo  much  of  a  poem  as  contains 
every  variation  of  meafure  or  relation  of  rhyme  ufed  in 
that  poem. 

STAPELIA,  a  genus  of  plants  belonging  to  the 
clafs  pentandria  and  order  digynia,  and  in  the  natural 
orders  arranged  under  the  Succulentce .  See  Botany 
Index . — This  lingular  tribe  of  plants  is  peculiar  to  the 
fandy  deferts  of  Africa  and  Arabia.  They  are  extreme¬ 
ly  fucculent.  From  this  peculiarity  of  ftrufture,  the 
fpower  of  retaining  water  to  fupport  and  nouriih  them, 
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By  this  they  are  enabled  to  live  during  the  prevalent  droughts 
of  thofe  arid  regions.  On  this  account  the  ftapelia 
has  been  compared  to  the  camel ;  and  we  are  told  that, 
by  a  very  apt  fimilitude,  it  has  been  denominated  “  the 
catnel  of  the  vegetable  kingdom.”  We  mull  confefs 
ourfelves  quite  at  a  lofs  to  fee  the  propriety  or  aptitude 
of  this  comparifon.  In  many  parts  of  the  animal  and 
vegetable  economy  there  is  doubtlefs  a  very  obvious  and 
linking  analogy  :  but  this  analogy  has  been  often  car¬ 
ried  too  far  5  much  farther  than  fair  experiment  and 
accurate  obfervation  will  in  any  degree  fupport.  It  is 
perhaps  owing  to  this  inaccuracy  in  obferving  the  pe¬ 
culiarity  of  ftrufture  and  diverfity  of  functions,  that  a 
refemblance  is  fuppofed  to  exift,  as  in  the  prefent  cafe, 
where  in  reality  there  is  none.  The  camel  is  provided 
with  a  bag  or  fifth  ftomach,  in  addition  to  the  four 
with  which  ruminant  animals  are  furnilfied.  This  fifth 
ftomach  is  deftined  as  a  refervoir  to  contain  water  ;  and 
it  is  fufficiently  capacious  to  receive  a  quantity  of  that 
neceffary  fluid,  equal  to  the  wants  of  the  animal,  for 
many  days,:  and  this  water,  as  long  as  it  remains  in 
the  fifth  ftomach,  is  faid  to  be  perfeftly  pure  and  un¬ 
changed.  The  Jlapelia ,  and  other  fucculent  plants, 
have  no  fuch  refervoir.  The  water  is  equally,  or  near¬ 
ly  fo,  diffufed  through  the  whole  plant.  Every  veffel 
and  every  cell  is  fully  diftended.  But  befides,  this 
water,  whether  it  be  received  by  the  roots,  or  abforbed 
from  the  atmofphere,  has  probably  undergone  a  com¬ 
plete  change,  and  become,  after  it  has  been  a  ftiort  time 
within  the  plant,  a  fluid  poffeffed  of  very  different  qua¬ 
lities. 

The  peculiar  economy  in  the  ftapelia,  and  other  fuc¬ 
culent  plants,  feems  to  exift  in  the  abforbent  and  exha- 
lant  fyftems.  The  power  of  abforption  is  as  much  in- 
creafed  as  the  power  of  the  exhalant  or  perfpiratory 
veffels  is  diminifhed.  In  thefe  plants,  a  fmall  quantity 
of  nouriftiment  is  required.  There  is  no  folid  part  to 
be  formed,  no  large  fruit  to  be  produced.  They  ge¬ 
nerally  have  very  fmall  leaves,  often  are  entirely  naked  \ 
fo  that  taking  the  whole  plant,  a  fmall  furface  only  ii 
expofed  to  the  aftion  of  light  and  heat,  and  confequent- 
ly  a  much  fmaller  proportion  of  water  is  decompofed 
than  in  plants  which  are  much  branched  and  furniftied 
with  leaves. 

Two  fpecies  of  ftapelia  only  were  known  at  the  be¬ 
ginning  of  the  century.  The  unfortunate  Forlkal,  the 
companion  of  Niebhur,  who  was  fent  out  by  the  king 
of  Denmark  to  explore  the  interior  of  Arabia,  and  who 
fell  a  facrifice  to  the  peftilential  difeafes  of  thofe  inhof- 
pitable  regions,  difeovered  two  new  fpecies.  Thun- 
berg,  in  his  Prodromus ,  has  mentioned  five  more.  For¬ 
ty  new  fpecies  have  been  difeovered  by  Mr  Maffon  of 
Kew  Gardens,  who  wa9  fent  out  by  his  prefent  Ma- 
jefty  for  the  purpofe  of  collefting  plants  round  the 
Cape  of  Good  Hope.  Defcriptions  of  thefe,  with  ele¬ 
gant  and  highly  finifhed  coloured  engravings,  have  late¬ 
ly  been  publifhed.  They  are  chiefly  natives  of  the  ex- 
tenfive  deferts  called  Karro ,  on  the  weftern  fide  of  the 
Cape. 

STAPHYLEA,  Bladder-nut,  a  genus  of  plants 
belonging  to  the  clafs  of  pentandria  and  order  of  tri- 
gynia  ;  and  in  the  natural  fyftem  arranged  under  the 
23d  order,  Trihilatce .  See  Botany  Index . 

STAPHYLINUS,  a  genus  of  infefts  belonging  to 
the  order  of  coleoptera.  See  Entomology  Index. 

STAPLE, 


Stapelia 

11 

Staphyli- 
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Staple  STAPLE,  primarily  fignifies  a  public  place  or  mar- 
II  ket,  whither  merchants,  &c.  are  obliged  to  bring  their 
1  St*r*  .  goods  to  be  bought  by  the  people  ;  as  the  Greve,  or 
the  places  along  the  Seine,  for  fale  of  wines  and  corn, 
at  Paris,  whither  the  merchants  of  other  parts  are  obli¬ 
ged  to  bring  thofe  commodities. 

Formerly,  the  merchants  of  England  were  obliged  to 
carry  their  wtoo1,  cloth,  lead,  and  other  like  ftaple  com¬ 
modities  of  this  realm,  in  order  to  expofe  them  by 
wholefale  ;  and  thefe  ftaples  were  appointed  to  be  con- 
ftantly  kept  at  York,  Lincoln,  Newcaftle-upon-Tyne, 
Norwich,  Weftminfter,  Canterbury,  Chichefter,  Win- 
chefter,  Exeter,  and  Briftol  ;  in  each  whereof  a  public 
mart  was  appointed  to  be  kept,  and  each  of  them  had  a 
court  of  the  mayor  of  the  flaple,  for  deciding  differ¬ 
ences,  held  according  to  the  law-merchant,  in  a  fumma- 
ry  way. 

STAR,  in  Afronomy ,  a  general  name  for  all  the 
heavenly  bodies,  which,  like  fo  many  brilliant  ftuds, 
are  difpcrfed  throughout  the  whole  heavens.  The  ftars 
.are  diftinguifhed,  from  the  phenomena  of  their  motion, 
&c.  into  fixed,  and  erratic  or  wandering  ftars :  thefe  laft 
are  again  diftinguifhed  into  the  greater  luminaries,  viz. 
the  fun  and  moon  ;  the  planets,  or  wandering  ftars,  pro¬ 
perly  fo  called,  and  the  comets  ;  which  have  been  all 
fully  confidered  and  explained  under  the  article  Astro¬ 
nomy.  As  to  the  fixed  ftars,  they  are  fo  called,  be- 
caufe  they  feem  to  be  fixed,  or  perfe&ly  at  reft,  and 
confequently  appear  always  at  the  fame  diftance  from 
each  other. 

Falling  STARS ,  in  Meteorology,  fiery  meteors  which 
dart  through  the  Iky  in  form  of  a  ftar.  See  Meteor. 

Twinkling  of  the  STARS.  See  Optics. 

Star,  is  alfo  a  badge  of  honour,  worn  by  the  knights 
of  the  garter,  bath,  and  thiftle.  See  Garter. 

Star  of  Bethlehem .  See  Ornithogalum,  Botany 
Index 

Star,  in  Fortification ,  denotes  a  fmall  fort,  having 
five  or  more  points,  or  faliant  and  re-entering  angles, 
flanking  one  another,  and  their  faces  90  or  100  feet 
long. 

Court  of  STAR-CHAMBER ,  (camera  fellata),  a  fa¬ 
mous,  or  rather  infamous,  Englifh  tribunal,  faid  to  have 
been  fo  called  either  from  a  Saxon  word  fignifying  to 
feer  or  govern;  or  from  its  puni filing  the  crimen fellio - 
natus ,  or  cofenage  ;  of  becaufe  the  room  wherein  it  fat, 
the  old  council-chamber  of  the  palace  of  Weftminfter, 
(Lamb.  148.)  which  is  now  converted  into  the  lottery- 
office,  and  forms  the  eaftern  fide  of  New-Palace  yard, 
was  full  of  windows ;  or,  (to  which  Sir  Edward  Coke, 
4  Inft.  66.  accedes),  becaufe  haply  the  roof  thereof  was 
at  the  firft  garnifhed  with  gilded^arj*.  As  all  thefe  are 
merely  conjedtures,  (for  no  ftars  are  now  in  the  roof, 
nor  are  any  faid  to  have  remained  there  fo  late  as  the 
reign  of  Queen  Elizabeth),  it  may  be  allowable  to  pro- 
pofe  another  conjectural  etymology,  as  plaufible  perhaps 
as  any  of  them.  It  is  well  known,  that,  before  the  ba- 
BA7r4/?o«rVn^ment  the  Jews  under  Edward  I.  their  contracts 
Comment .  and  obligations  were  denominated  in  our  ancient  records 
vol.  iv.  fiarra  or fiarrs ,  from  a  corruption  of  the  Hebrew  word, 
P*  z66t  Jhetar ,  a  covenant.  (Tovey’s  Angl.  Judaic.  3  2.  Selden.. 

tit.  of  hon.  ii.  34.  Uxor  Ehraic.  i.  14.).  Thefe  ftarrs, 
by  an  ordinance  of  Richard  I.  preferved  by  Hoveden, 
were  commanded  to  be  enrolled  and  depofited  in  chefts 


under  three  keys  in  certain  places  one,  and  the  mod 
confiderable,  of  which  was  in  the  king’s  exchequer  at 
Weftminfter  :  and  no  ftarr  was  allowed  to  be  valid,  un- 
lefs  it  were  found  in  fome  of  the  faid  repofitories.  (Me- 
tnorand.  in  ScaF  P .  6.  Edw.  1.  prefixed  to  Maynard’s 
year-book  of  Edw.  II.  fol.  8.  Madox  hift.  exch.  c.  vii. 
§  4>  5i  6.)*  The  room  at  the  exchequer,  where  the 
chefts  containing  thefe  ftarrs  wTere  kept,  was  probably 
called  the  far-chamber ;  and,  when  the  Jews  were  ex¬ 
pelled  the  kingdom,  was  applied  to  the  ufe  of  the  king’s 
council,  fitting  in  their  judicial  capacity.  To  confirm 
this,  the  firft  time  the  ftar-chamber  is  mentioned  in  any 
record,  it  is  faid  to  have  been  fituated  near  the  receipt 
of  the  exchequer  at  Weftminfter:  (the  king’s  council, 
his  chancellor,  treafurer,  juftices,  and  other  fages,  were^ 
affembled  en  la  chaumbre  des  cfleilles  pres  la  refceipt  a l 
Wefminfer .  Clauf.  41  Edw.  HI.  m.  13.).  For  in  pro- 
cefs  of  time,  when  the  meaning  of  the  Jewifh Jlarrs  were 
forgotten,  the  word  far-chamber  was  naturally  rendered 
in  law  French,  la  chaumbre  des  efeilles ,  and  in  law  La¬ 
tin  camera  fellata ;  which  continued  to  be  the  ftyle  in 
Latin  till  the  diffolution  of  that  court. 

This  was  a  court  of  very  ancient  original ;  but  new- 
modelled  by  ftatutes  3  Hen.  VII.  c.  1.  and  21  Hen¬ 
ry  VIII.  c.  20.  confiding  of  divers  lords  fpiritual  and 
temporal,  being  privy-counfellors,  together  with  two 
judges  of  the  courts  of  common  law,  without  the  inter¬ 
vention  of  any  jury.  Their  jurifdi£lion  extended  legally 
over  riots,  perjury,  mifbehaviour  of  fheriffs,  and  other 
notorious  mifdemeanors,  contrary  to  the  law's  of  the 
land.  Yet  this  was  afterwards  (as  Lord  Clarendon  in¬ 
forms  us)  ftretched  “  to  the  afferting  of  all  proclama¬ 
tions  and  orders  of  ftate ;  to  the  vindicating  of  illegal 
commiffions  and  grants  of  monopolies  ;  holding  for  ho¬ 
nourable  that  w’hich  pleafed,  and  for  juft  that  which 
profited  ;  and  becoming  both  a  court  of  law  to  determine 
civil  rights,  and  a  court  of  revenue  to  enrich  the  trea- 
fury  :  the  council-table  by  proclamations  enjoining  to 
the  people  that  which  was  not  enjoined  by  the  laws,  and 
prohibiting  that  which  was  not  prohibited  \  and  the  ftar- 
chamber,  which  confifted  of  the  fame  perfons  in  different 
rooms,  cenfuring  the  breach  and  difobedience  to  thofe 
proclamations  by  very  great  fines,  imprifonments,  and 
corporal  feverities  :  fo  that  any  difrefpedt  to  any  a£ls  of 
ftate,  or  to  the  perfons  of  ftatefmen,  was  in  no  time 
more  penal,  and  the  foundations  of  right  never  more  in 
danger  to  be  deftroyed.”  For  which  reafons,  it  W'as  fi¬ 
nally  abolifhed  by  ftatute  16  Car.  I.  c.  10.  to  the  gene¬ 
ral  joy  of  the  whole  nation.  See  KlNG's-Bench.  There 
is  in  the  Britifh  Mufeum  (Harl.  MSS.  vol.  i.  N°  126:), 
a  very  full,  methodical,  and  accurate  account  of  the 
conftitution  and  courfe  of  this  court,  compiled  by  Wil¬ 
liam  Hudfon  of  Gray’s  Inn,  an  eminent  pradlitioner 
therein.  A  fhort  account  of  the  fame,  with  copies  o£ 
all  its  procefs,  may  alfo  be  found  in  18  Rym.Foed.  192, 
&c. 

STAR-Board,  the  right  fide  of  the  fhip  wThen  the  eye 
of  the  fpedlator  is  directed  forward. 

STAR-Fifh.  See  Asterias,  Helminthoeogy  /«- 
dex. 

STAR- Shot,  a  gelatinous  fubftance  frequently  found: 
in  fields,  and  fuppofed  by  the  vulgar  to  have  been 
produced  from  the  meteor  called  a  falling-far :  but, 
in  reality,  is  the  half-digefted  food  of  herons,  fea-mew's, 

and- 


S  T  A  [  632  ]  S  T  A 


^Star, 

Starch. 


Plate 

D. 

Fig.  t. 


and  the  like  birds  ;  for  thefe  birds  have  been  found 
when  newly  flrot,  to  difgorge  a  fubflance  of  the  fame 
kind. 

STAR-Stone,  in  Natural  HlJlonj ,  a  name  given  to  cer¬ 
tain  extraneous  foflil  Hones,  in  form  of  (hurt,  and  com- 
.monly  fomewhat  crooked  columns,  compoied  of  feveral 
joints,  each  refembling  the  figure  of  a  radiated  liar,  with 
a  greater  or  fmaller  number  of  rays  in  the  different  fpe- 
cies  :  they  are  ufually  found  of  about  an  inch  in  length, 
and  of  the  thicknefs  of  a  goofe-quill.  Some  of  them 
have  five  angles  or  rays,  and  others  only  four  ;  and  in 
fome  the  angles  are  equidiflant,  while  in  others  they  are 
irregularly  fo  :  in  fome  alfo  they  are  fhort  and  blunt, 
while  in  others  they  are  long,  narrow,  and  pointed  *,  and 
fome  have  their  angles  very  fhort  and  obtufe.  The  fe¬ 
veral  joints  in  the  fame  fpecimen  are  ufually  all  of  the 
fame  thicknefs  *,  this,  however,  is  not  always  the  cafe : 
but  in  fome  they  are  larger  at  one  end,  and  in  others  at 
the  middle,  than  in  any  other  part  of  the  body  \  and 
fome  fpecies  have  one  of  the  rays  bifid,  fo  as  to  emulate 
the  appearance  of  a  fix-rayed  kind. 

Star-TWIc.  See  Centaurea,7  Botany  ^ 
SrAR-Wort.  See  Aster,  y 

STARCH,  a  fecula  or  fediment,  found  at  the  bot¬ 
tom  of  veffels  wherein  wheat  has  been  fieeped  in  water, 
of  which  fecula,  aftpr  feparating  the  bran  from  it,  by 
palling  it  through  fieves,  they  form  ‘a  kind  of  loaves, 
which  being  dried  in  the  fun  or  an  oven,  is  afterwards 
cut  into  little  pieces,  and  fo  fold.  The  beft  flarch  is 
white,  foft,  and  friable,  and  eafily  broken  into  powder. 
Such  as  require  fine  flarch,  do  not  content  themfelves, 
like  the  ftarchmen,  with  refufe  wheat,  but  ufe  the  finefl 
grain.  The  procefs  is  as  follows  :  The  grain,  being 
well  cleaned,  is  put  to  ferment  in  veffels  full  of  water, 
which  they  expofe  to  the  fun  while  in  its  greateft  heat ; 
changing  the  water  twice  a-day,  for  the  fpace  of  eight 
or  twelve  days,  according  to  the  feafon.  When  the 
grain  burfts  eafily  under  the  finger,  they  judge  it  fuffi- 
ciently  fermented.  The  fermentation  perfe&ed,  and 
the  grain  thus  foftened,  it  is  put,  handful  by  handful, 
into  a  canvas-bag,  to  feparate  the  flour  from  the  hulks ; 
which  is  done  by  rubbing  and  beating  it  on  a  plank 
laid  acrofs  the  mouth  of  an  empty  veffel  that  is  to  re¬ 
ceive  the  flour. 

As  the  veffels  are  filled  with  this  liquid  flour,  there  is 
feen  fwimming  at  top  a  reddifli  water,  which  is  to  be 
carefully  fcummed  off  from  time  to  time,  and  clean  wa¬ 
ter  is  to  be  put  in  its  place,  which,  after  flirring  the 
whole  together,  is  alfo  to  be  drained  through  a  cloth 
i  or  fieve,  and  what  is  left  behind  put  into  the  veffel  with 
new  wrater,  and  expofed  to  the  fun  for  fome  time.  As 
the  fediment  thickens  at  the  bottom,  they  drain  oft'  the 
water  four  or  five  times,  by  inclining  the  veffel,  but 
without  paffing  it  through  the  fieve.  What  remains  at 
,  bottom  is  the  flarch,  which  is  cut  in  pieces  to  get  out, 
and  left  to  dry  in  the  fun.  When  dry,  it  is  laid  up 
for  ufe. 

The  following  mill,  was  invented  by  M.  Baurae  for 
grinding  potatoes,  with  a  view  to  extract  flarch  from 
them. 

He  had  a  grater  made  of  plate  iron,  in  a  cylindrical 
form  (fig.  1.)  about  feven  inches  in  diameter,  and  about 
eight  inches  high  \  the  burs  made  by  flumping  the  holes 
are  on  the  iufide.  This  grater  is  fupported  upon  three 
feet  AAA,  made  of  flat  iron  bars,  feven  feet  high, 


flrongly  rivetted  to  the  grater  \  the  bottom  of  each  Starch, 
foot  is  bent  horizontally,  and  has  a  hole  in  it  which  re- v~ 
ceives  a  ferew,  as  at  A,  fig.  4.  A  little  below  the  up¬ 
per  end  of  the  three  feet  is  fixed  a  crofs  piece  B  (fig.  1 . 
and  4.),  divided  into  three  branches,  and  rivetted  to  the 
feet.  This  crofs  piece  not  only  (erves  to  keep  the  feet 
at  a  proper  diflance  from  each  other,  and  to  prevent 
their  bending  \  but  the  centre  of  it  having  a  hole  cut  in 
it,  ferves  to  fupport  an  axis  or  fpindle  of  iron,  to  be  pn> 
fently  deferibed. 

The  upper  end  of  this  cylindrical  grater  has  a  diver¬ 
ging  border  of  iron  C  (fig.  1. 4.  and  7.),  about  10  inches 
in  diameter  at  the  top,  and  five  inches  in  height. 

Within  this  cylindrical  grater  is  placed  a  fecond  gra¬ 
ter  (fig.  2.  and  3.),  in  the  form  of  a  cone,  the  point  of 
which  is  cut  off.  The  latter  is  made  of  thick  plate  iron,  ^ 
and  the  burs  of  the  holes  are  on  the  outfide  *,  it  is  fixed, 
with  the  broad  end  at  the  bottom,  as  in  fig.  4.  At  the 
upper  end  of  the  cone  is  rivetted  a  fmall  triangle,  or 
crofs  piece  of  iron,  confiding  of  three  branches  D 
(fig.  2.),  in  the  middle  of  wdiich  is  made,  a  fquare  hole, 
to  receive  an  axis  or  fpindle  ;  to  give  more  refiflance  to 
this  part  of  the  cone,  it  is  ftrengthened  by  means  of  a 
cap  of  iron  E,  which  is  fixed  to  the  grater  by  means  of 
rivets,  and  has  alfo  a  fquare  hole  made  in  it,  to  let  the 
axis  pafs  through. 

Fig.  3.  reprefents  the  fame  cone  feen  in  front  \  the 
bafe  F  has  alfo  a  crofs  piece  of  three  branches,  rivetted 
to  a  hoop  of  iron,  -which  is  fixed  to  the  inner  furface  of 
the  cone  ;  the  centre  of  this  crofs  piece  has  alfo  a  fquare 
hole  for  the  paffage  of  the  axis. 

Fig.  5.  is  a  fpindle  or  axis  itfelf  \  it  is  a  fquare  bar  of 
iron  about  16  inches  long,  and  more  than  half  an  inch 
thick ;  round  at  the  bottom,  and  alfo  towards  the  top, 
where  it  fits  into  the  crofs  piece  I,  fig.  7.  and  B,  fig.  1. 
and  4.  ;  in  thefe  pieces  it  turns  round,  and  by  them  it  is 
kept  in  its  place.  It  mult  be  fquare  at  its  upper  extre¬ 
mity,  that  it  may  have  a  handle,  about  nine  inches  long, 
fixed  to  it,  by  means  of  which  the  conical  grater  is  turn¬ 
ed  round.  At  G,  (fig.  5.),  a  fmall  hole  is  made  through 
the  axis,  to  receive  a  pin  H,  by  means  of  which  the  co¬ 
nical  grater  is  kept  at  its  proper  height  within  the  cylin¬ 
drical  one. 

Fig.  6.  is  a  bird’s-eye  view,  in  which  the  mill  is  re¬ 
presented  placed  in  an  oval  tub,  like  a  bathing-tub.  I 
is  the  fore-mentioned  triangular  iron  crofs,  fixed  with 
ferews  to  the  fide  of  the  tub  j  the  centre  of  it  has  a 
round  hole,  for  the  axis  of  the  mill  to  move  in  when  it 
is  ufed.  # 

Fig.  7.  reprefents  the  mill  in  the  oval  tub  \  it  is  pla¬ 
ced  at  one  end  of  it,  that  the  other  end  may  be  left  free 
for  any  operation  , to  be  performed  in  it  which  may  be 
neceflary.  A  part  of  the  tub  is  cut  off,  that  the  infide 
of  it,  and  the  manner  of  fixing  the  mill,  may  be  feen. 

That  the  bottom  of  the  tub  may  not  be  worn  by  the 
.  ferews  which  pafs  through  the  feet  of  the  mill,  a  deal 
board,  about  an  inch  thick,  and  properly  draped,  is  pla¬ 
ced  under  the  mill. 

When  we  wifli  to  make  ufe  of  this  mill,  it  is  to  be 
fixed  by  the  feet,  in  the  manner  already  deferibed  }  it  is 
alfo  fixed  at  the  top,  by  means  of  the  crofs  piece  I,  fig.  6. 
and  7.  The  tub  is  then  to  have  water  poured  into  it  as 
high  as  K,  and  the  top  of  the  mill  is  to  be  filled  with 
potatoes,  properly  waflred  and  cut  *,  the  handle  L  is  to 
be  turned  round,  and  the  potatoes,  after  being  ground 

between 
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Starch,  between  the  two  graters,  go  out  gradually  at  the  lower 
^  part,  being  aflifted  by  the  motion  produced  in  the  water 
by  the  adlion  of  the  mill. 

To  prepare  ftarch  from  potatoes,  fays  M.  Baume,  any 
quantity  of  thefe  roots  may  be  taken,  and  foaked  in  a 
tub  of  water  for  about  an  hour-j  they  are  afterwards  to 
have  their  fibres  and  fhoots  taken  off,  and  then  to  be 
rubbed  with  a  pretty  ftrong  brufh,  that  the  earth,  which 
is  apt  to  lodge  in  the  inequalities  of  their  furface,  may 
be  entirely  removed  \  as  this  is  done,  they  are  to  be 
walked,  and  thrown  into  anotlfer  tub  full  of  clean  water. 
When  the  quantity  which  we  mean  to  make  ufe  of  has 
been  thus  treated,  thofe  which  are  too  large  are  to  be 
cut  into  pieces  about  the  fize  of  eggs,  and  thrown  into 
the  mill  }  that  being  already  fixed  in  the  oval  tub,  with 
the  proper  quantity  of  water :  the  handle  is  then  turned 
round,  and  as  the  potatoes  are  grated  they  pafs  out  at 
the  bottom  of  the  mill.  The  pulp  which  colle£ts  about 
the  mill  mult  be  taken  off  from  time  to  time  with  a 
wooden  fpoon,  and  put  afide  in  water. 

When  all  the  potatoes  are  ground,  the  whole  of  the 
pulp  is  to  be  colledled  in  a  tub,  and  mixed  up  with  a 
great  quantity  of  clean  water.  At  the  fame  time,  an¬ 
other  tub,  very  clean,  is  to  be  prepared,  on  the  brim  of 
which  are  to  be  placed  two  wooden  rails,  to  fupport  a 
hair  fieve,  which  mud  not  be  too  fine.  The  pulp  and 
Water  are  to  be  thrown  into  the  lieve  \  the  flour  paffes 
through  with  the  water,  and  frefh  quantities  of  water 
are  fuccefiively  to  be  poured  on  the  remaining  pulp,  till 
the  water  runs  through  as  c’ear  as  it  is  poured  in.  In 
this  way  we  are  to  proceed  till  all  the  potatoes  that  were 
ground  are  ufed. 

*  The  pulp  is  commonly  thrown  away  as  ufelefs  \  but  it 

fhould  be  boiled  inr  water,  and  ufed  as  food  for  animals  5 
for  it  is  very  nourifhing,  and  is  about  -Jths  of  the  whole 
quantity  of  potatoes  ufed. 

It  is  farther  to  be  obferved  that  the  liquor  which  has 
paffed  through  the  fieve  is  turbid,  and  of  a  brownifh 
colour,  on  account  of  the  extractive  matter  which 
is  diflolved  in  it  \  it  depofits,  in  the  fpace  of  five  or 
fix  hours,  the  flour  which  was  fufpended  in  it.  When 
all  the  flour  is  fettled  to  the  bottom,  the  liquor  is  to  be 
poured  off  and  thrown  away,  being  ufelefs ;  a  great 
quantity  of  very  clean  water  is  then  to  be  poured  upon 
the  flour  remaining  at  the  bottom  of  the  tub,  which  is 
to  be  ftirred  up  in  the  water,  that  it  may  be  waffled, 
and  the  whole  is  to  Hand  quiet  till  the  day  following. 
The  flour  will  then  be  found  to  have  fettled  at  the  bot¬ 
tom  of  the  tub ;  the  water  is  again  to  be  poured  off  as 
lifelefs,  the  flour  walked  in  a  frefh  quantity  of  pure  wa¬ 
ter,  and  the  mixture  palled  through  a  filk  fieve  pretty 
fine,  which  will  retain  any  fmall  quantity  of  pulp  which 
may  have  paffed  through  the  hair  fieve.  The  whole 
mull  once  more  be  fuffered  to  (land  quiet  till  the  flour  is 
entirely  fettled  \  if  the  water  above  it  is  perfeftly  clear 
and  colourlefs,  the  flour  has  been  fufficiently  wafhed  \ 
but  if  the  water  has  any  fenfible  appearances  either  of 
colour  or  of  tafle,  the  flour  mud  be  again  wafhed,  as  it 
is  abfolutely  neceffary  that  none  of  the  extractive  matter 
be  fuffered  to  remain. 

When  the  flour  is  fufliciently  wafhed,  it  may  be  ta¬ 
ken  out  of  the  tub  with  a  wooden  fpoon  \  it  is  to  be 
placed  upon  wicker  frames  covered  with  paper,  and 
dried,  properly  defended  from  duff.  When  it  is  tho¬ 
roughly  dry,  it  is  to  be  paffed  through  a  filk  fieve,  that 
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if  any  clotted  lumps  fhould  have  been  formed  they  may  Sfcarek, 
be  divided.  It  is  to  be  kept  in  glafs-veffels  flopped  with  Stark, 
paper  only.  -  v— 

A  patent  was  granted  in  1796  to  Lord  William  Mur¬ 
ray  for  his  difeovery  of  a  method  by  which  ftarch  may 
be  extracted  from  horfe-chefnuts,  It  is  as  follows  : 

Take  the  horfe-chefnuts  out  of  the  outward  green 
prickly  hulks  5  and  either  by  hand,  with  a  knife,  or 
other  tool,  or  elfe  with  a  mill  adapted  for  that  purpofe,' 
very  carefully  pare  off  the  brown  rind,  being  particular 
not  to  leave  the  fmalleft  fpeck,  and  to  entirely  eradicate 
the  fprout  or  growth.  Next  take  the  nuts,  and  rafp, 
grate,  or  grind  them  fine  into  water,  either  by  hand,  or 
by  a  mill  adapted  for  that  purpofe.  Wafh  the  pulp, 
which  is  thereby  formed  in  this  water,  as  clean  as  poffi- 
ble,  through  a  coarfe  horfe-hair  fieve  5  this  again  wafh 
through  a  finer  fieve,  and  then  again  through  a  ftill 
finer,  conftautly  adding  clean  water,  to  prevent  any 
ftarch  from  adhering  to  the  pulp.  The  laft  procefs  is, 
to  put  it  with  a  large  quantity  of  water  (about  four  gal¬ 
lons  to  a  pound  of  ftarch)  through  a  fine  gauze,  muflin, 
or  lawn,  fo  as  entirely  to  clear  it  of  all  bran  or  other 
impurities.  As  foon  as  it  fettles,  pour  off  the  water  \ 
then  mix  it  up  with  clean  water,  repeating  this  opera¬ 
tion  till  it  no  longer  imparts  any  green,  yellow,  or  other 
colour  to  the  water.  Then  drain  it  off  till  nearly  dry, 
and  fet  it  to  bake,  either  in  the  ufual  mode  of  baking 
ftarch,  or  elfe  fpread  out  before  a  brifk  fire ;  being  very 
attentive  to  flir  it  frequently  to  prevent  its  horning,  that 
is  to  fay,  turning  to  a  pafte  or  jelly,  which,  on  being 
dried,  turns  hard  like  horn.  The  whole  procefs  fhould 
be  conduced  as  quickly  as  poftible. 

Mention  is  here  made  of  a  mill  which  may  be  em¬ 
ployed  to  grind  the  horfe-chefnuts ;  but  it  is  not  deferib- 
ed  \  perhaps  the  one  deferibed  above  for  grinding  pota¬ 
toes  might  anfwer  the  purpofe. 

STARK,  Dr  William,  known  to  the  public  by 
a  volume  containing  Clinical  and  Anatomical  Obferva- 
tions,  with  feme  curious  Experiments  on  Diet,  was  bom 
at  Manchefter  in  the  month  of  July  1740  ;  but  the  fa¬ 
mily  from  which  he  fprang  was  Scotch,  and  refpeCtable 
for  its  antiquity.  His  grandfather  John  Stark  of  Killer- 
mont  was  a  covenanter  ;  and  having  appeared  in  arms 
againft  his  fovereigii  at  the  battle  of  Bothwel  bridge  in 
the  year  1679,  became  obnoxious  to  the  government, 
and,  to  conceal  himfelf,  withdrew  into  Ireland.  There 
is  reafon  to  believe  that  he  had  not  imbibed  either  the 
extravagant  zeal  or  the  favage  manners  of  the  political 
and  religious  party  to  which  he  adhered  ;  for  after  refid- 
ing  a  few  years  in  the  country  which  he  had  chofen  for 
the  feene  of  his  banfthment,  he  married  Elizabeth  daugh¬ 
ter  of  Thomas  Stewart,  Efq.  of  Balydrone  in  the  north 
of  Ireland  }  who,  being  defeended  of  the  noble  family 
of  Galloway,  would  not  probably  have  matched  his 
daughter  to  fuch  an  exile  as  a  ruthlefs  fanatic  of  the  laft: 
century.  By  this  lady  Mr  Stark  had  feveral  children  \ 
and  his  feeond  fon  Thomas,  who  fettled  at  Manchefter 
as  a  wholefale  linen-draper,  and  married  Margaret  Stir¬ 
ling,  daughter  of  William  Stirling,  Efq.  of  Northwood- 
fide,  in  the  neighbourhood  of  Glafgow,  was  the  father 
of  the  fubjeCl  of  this  article.  Another  of  his  Tons,  the 
reverend  John  Stark,  was  rainifter  of  Lecropt  in  Perth* 

Ihire  5  and  it  was  under  the  care  of  this  gentleman  that 
our  author  received  the  rudiments  of  his  education, 
which,  who;  we  confider  the  character  of  the  mailer, 
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and  refle£I  on  the  relation  between  him  and  his  pupil, 
we  may  prefume  was  calculated  to  ftore  the  mind  of  Dr 
Stark  with  thole  virtuous  principles  which  influenced  his 
conduct  through  life. 

From  Lecropt  young  Stark  wTas  fent  to  the  univerfity 
of  Glafgow,  where,  under  the  tuition  of  the  doflors 
Smith  and  Black,  with  other  eminent  matters,  he  learn¬ 
ed  the  rudiments  of  fcience,  and  acquired  that  mathe¬ 
matical  accuracy,  that  logical  precifion,  and  that  con¬ 
tempt  of  hypothefes,  with  which  he  profecuted  all  his 
future  ftudies.  Having  chofen  phyfic  for  his  profeflion. 
he  removed  from  the  univerfity  of  Glafgow  to  that  of 
Edinburgh,  where  he  was  foon  diftinguifhed,  and  ho¬ 
noured  with  the  friendlhip  of  the  late  Dr  Cullen  ;  a  man 
who  was  not  more  eminently  confpicuous  for  the  fuperi- 
ority  of  his  own  genius,  than  quick-lighted  in  perceiv¬ 
ing,  and  liberal  in  encouraging,  genius  in  his  pupils. 
Having  finilhed  his  ftudies  at  Edinburgh,  though  he 
took  there  no  degree,  Mr  Stark,  in  the  year  1765,  went 
to  London,  and  devoted  himfclf  entirely  to  the  ftudy  of 
phyfic  and  the  elements  of  furgeiy  ;  and  looking  upon 
anatomy  as  one  of  the  principal  pillars  of  both  thefe 
arts,  he  endeavoured  to  complete  with  Dr  Hunter  what 
he  had  begun  with  Dr  Monro ;  and  under  thefe  two 
eminent  profeiTors  he  appears  to  have  acquired  a  high  de¬ 
gree  of  anatomical  knowledge.  He  likewife  entered 
himfelf  about  this  time  a  pupil  at  St  George’s  hcfpital  ; 
for  being  difgufted,  as  he  often  confefled,  with  the  in¬ 
accuracy  or  want  of  candour  obfervable  in  the  genera¬ 
lity  of  practical  writers,  he  determined  to  obtain  an  ac¬ 
quaintance  with  difeafes  at  a  better  fchool  and  from  an 
abler  matter  ;  and  to  have  from  his  own  experience  a  ftand- 
2rd,  by  which  he  might  judge  of  the  experience  of  others. 
With  what  induftry  he  profecuted  this  plan,  and  with 
what  fuccefs  his  labours  were  crowned,  may  be  feen  in  a 
feries  of  Clinical  and  Anatomical  Observations,  which 
were  made  by  him  during  his  attendance  at  the  hofpital, 
and  were  publilhed  after  his  death  by  his  friend  Dr  Car¬ 
michael  Smyth.  Thefe  observations  give  the  public  no 
caufe  to  complain  of  want  of  candour  in  their  author  ; 
for  whatever  delicacy  he  may  have  obferved,  when  re¬ 
lating  the  cafes  of  patients  treated  by  other  phyficians, 
he  has  related  thofe  treated  by  himfelf  with  the  utmoft 
impartiality.  Whilft  attending  the  hofpital,  he  likewdfe 
employed  himfelf  in  making  experiments  on  the  blood, 
and  other  animal  fluids ;  and  alfo  in  a  courfe  of  experi¬ 
ments  in  chemical  pharmacy  ;  but  though  accounts  of 
thefe  experiments  were  left  behind  him,  we  believe  they 
have  not  yet  been  given  to  the  public. 

In  the  year  1767  Mr  Stark  went  abroad,  and  obtain¬ 
ed  the  degree  of  M.  D  in  the  univerfity  of  Leyden, 
pubiifhing  an  inaugural  dififertation  on  the  dyfentery. 
On  his  return  to  London,  he  recommenced  bis  ftudies 
at  the  hofpital  ;  and  when  Dr  Black  was  called  to  the 
chemical  chair  in  Edinburgh,  which  he  has  long  filled 
with  fo  much  honour  to  himfelf  and  credit  to  the  uni¬ 
verfity,  Dr  Stark  w^as  folicited  by  feveral  members  of 
the  univerfity  of  Glafgow  to  fland  a  candidate  for  their 
profefforfTiip  of  the  theory  and  pradlice  of  phyfic,  ren¬ 
dered  vacant  by  Dr  Black’s  removal  to  Edinburgh. 
This  however  Dr  Stark  declined,  being  influenced  by 
the  advice  of  his  Enghfli  f  iends,  who  wiflied  to  detain 
him  in  London,  and  having  likewife  fome  profpe£ls  of 
an  appointment  in  the  hofpital. 

In  the  mean  time  be  had  commenced  (1769)  a  /cries 


of  experiments  on  diet,  which  he  wras  encouraged  to  un¬ 
dertake  by  Sir  John  Pringle  and  Dr  Franklin,  wThofe 
friendlhip  he  enjoyed,  and  from  whom  he  received  many  K 
hints  refpe&ing  both  the  plan  and  its  execution.  Thefe 
experiments,  or  rather  the  imprudent  zeal  with  which 
he  profecuted  them,  proved,  in  the  opinion  of  his  friends, 
fatal  to  himfelf;  for  he  began  them  on  the  12th  of  July 
1769  in  perfect  health  and  vigour,  and  from  that  day, 
though  his  health  varied,  it  w7as  feldom  if  ever  good, 
till  the  23d  of  February  1770,  when  he  died,  after 
fuffering  much  uneafineiV.  His  friend  and  biographer 
Dr  Smyth  thinks,  that  other  caufes,  particularly  cha¬ 
grin  and  difappointment,  had  no  fmall  fhare  in  flattening, 
his  death  ;  and  as  the  Doftor  was  intimately  acquaint¬ 
ed  with  his  charadler  and  difpofition,  his  opinion  is  pro¬ 
bably  well-founded,  though  the  pernicious  effe&s  of  the 
experiments  are  vifible  in  Dr  Stark’s  own  journal.  When 
he  entered  upon  them,  the  weight  of  his  body  was  12 
ttone  3  lb.  avoirdupois,  which  in  a  very  few  days  w:as 
reduced  to  1 1  ttone  10  lb.  8oz. :  and  though  fome  kinds 
of  food  increafed  it,  by  much  the  greater  part  of  w’hat 
he  ufed  had  a  contrary  efie<ft,  and  it  continued  on  the 
whole  to  decreafe  till  the  day  of  his  death.  This  in¬ 
deed  can  excite  no  winder.  Though  the  profeflfed  ob- 
ie£l  of  his  experiments  wTas  to  prove  that  a  pleafant  and 
varied  diet  is  equally  conducive  to  health  wfllh  a  more 
ttrift  and  Ample  one,  inoft  of  the  ditties  which  he  ate 
during  thefe  experiments  were  neither  pleafant  nor 
Ample,  but  compounds,  fuch  as  every  ftomach  mutt 
naufeate.  He  began  rvith  bread  and  water  ;  from  w’hich 
he  proceeded  to  bread,  water ,  and  fugar  ;  then  to  bread , 
water ,  and  oil  of  olives  ;  then  to  bread  and  water  with 
milk  ;  afterwards  he  tried  bread  and  water  with  roofed 
goofe  ;  bread  and  water  with  boiled  beef ;  Jlewed  lean  of 
beef  with  the  gravy  and  water  without  bread  ;  fewed 
lean  of  beef  with  the  gravy,  oil  of  fat  or  fuet  and  water ; 
four ,  oil  of  fuet,  water  and  fait ;  four,  water ,  and  fait  ; 
and  a  number  of  others  infinitely  more  difagreeahle  to 
the  ttomach  than  even  thefe,  fuch  as  bread ,  fat  of  bacon 
ham,  infufon  of  tea  with  fugar ;  and  bread  or  four  with 
honey  and  the  infufion  of  rofemary.  But  though  we  con- 
fider  Dr  Stark’s  experiments  as  whimfical,  it  cannot  be 
denied  that  they  indicate  eccentricity  of  genius  in  the 
perfon  who  made  them  ;  and  fuch  of  our  readers  as  think 
genius  hereditary,  may  perhaps  be  of  opinion,  that  he 
derived  a  ray  from  the  celebrated  Napier  the  inventor 
of  the  logarithms,  who  w*as  his  ancettor  by  both  pa¬ 
rents.  At  any  rate,  thefe  experiments,  of  which  a  full 
account  is  given  in  the  fame  volume  with  his  clinical 
and  anatomical  obfervations,  difplay  an  uncommon  de¬ 
gree  of  fortitude,  perfeverance,  felf-denial,  and  zeal  for 
the  promoting  of  ufeful  knowledge  in  their  author  ; 
and  with  refpedb  to  his  moral  charafter,  we  believe  it  is 
with  great  juttice  that  Dr  Smyth  compares  him  to  Cate, 
by  applying  to  him  what  wras  faid  of  that  virtuous  Ro¬ 
man  by  Salluft — ■“  Non  divitiis  cum  divite,  neque  fac- 
tione  cum  fadliofo ;  fed  cum  ftrenuo  virtute,  cum  mc- 
defto  pudore,  cum  innocente  abttinentia  certabat ;  efle, 
quam  videri,  bonus  malebat  #  Belittte 

STARLING.  See  Sturnus,  Ornithology  In-CatiiinarU 
dex.  m  2im‘ 

STARLINGS,  or  Sterlings,  the  name  given  to 
the  ttrong  pieces  of  timber  which  were  driven  into  tne 
bed  of  the  river  to  protect  the  piles,  on  the  top  of 
which  were  laid  the  flat  beams  upon  which  were  built 

the 
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Sterlings  the  bafes  of  the  {lone  piers  that  fupport  the  arches  of 
il  London  bridge.  In  general,  darlings  are  large  piles 
Staucs*  placed  on  the  outfide  of  the  foundation  of  the  piers  of 
bridges,  to  break  the  force  of  the  water,  and  to  protect 
the  done  work  from  injury  by  floating  ice.  They  are 
otherwife  called  jettes ,  and  their  place  is  often  fupplied 
by  large  dones  thrown  at  random  round  the  piers  of 
bridges,  as  may  be  fecn  at  Stirling  bridge  when  the  ri¬ 
ver  is  low  j  and  as  was  done  by  Mr  Smeaton’s  direction 
round  the  piers  of  the  centre  arch  of  London  bridge, 
when  it  was  thought  in  danger  of  being  undermined  by 
the  current. 

SI' ATE  of  a  Controversy.  See  Oratory,  Part 
I.  N°  14. 

STATES,  or  Estates,  a  term  applied  to  feveral  or¬ 
ders  or  claffes  of  people  affembled  to  confult  of  matters 
for  the  public  good. 

Thus  Aates-generals,  in  the  old  government  of  Hol¬ 
land,  is  the  name  of  an  aifembly  confiding  of  the  depu¬ 
ties  of  the  feven  United  Provinces.  Thefe  were  ufual- 
ly  30  in  number,  fome  provinces  fending  two,  others 
more  \  and  whatever  refolution  the  dates-general  took 
was  confirmed  by  every  province,  and  by  every  city  and 
republic  in  that  province,  before  it  had  the  force  of  a 
law.  The  deputies  of  each  province,  of  what  number 
foever  they  were,  had  only  one  voice,  and  were  edeem- 
ed  as  but  one  perfon,  the  votes  being  given  by  provin¬ 
ces.  Each  province  predded  in  the  aifembly  in  its  turn, 
according  to  the  order  fettled  among  them.  Guelder- 
land  prefided  firft,  then  Holland,  &c. 

States  of  Holland  were  the  deputies  of  eighteen  cities, 
and  one  reprefentative  of  the  nobility,  conflituting  the 
dates  of  the  province  of  Holland  ;  the  other  provinces 
had  likewife  their  dates,  reprefenting  their  fovereignty  ; 
deputies  from  which  made  what  was  called  the  dates-ge¬ 
neral.  In  an  aifembly  of  the  dates  of  a  particular  pro¬ 
vince,  one  dilfenting  voice  prevented  their  coming  to 
any  refolution. 

SEAT ICE,  Thrift,  a  genus  of  plants  belonging  to 
the  clafs  of  pentandria,  and  order  of  pentagynia  $  and  in 
tiie  natural  fydem  ranging  under  the  48th  order,  Aggre¬ 
gate.  See  Botany  Index. 

STATICS,  a  term  which  the  modern  improvements 
hi  knowledge  have  made  it  necellary  to  introduce  into 
phyfico-mathematical  fcience.  It  was  found  convenient 
to  didributc  the  do£trines  of  univevfai  mechanics  into 
two  dalles,  which  required  both  a  different  mode  of  con- 
fideration  and  different  principles  of  reafoning. 

Till  the  time  of  Archimedes  little  fcience  of  this 
kind  was  polfeffed  by  the  ancients,  from  whom  we 
have  received  the  fird  rudiments.  His  invedigation  of 
the  centre  of  gravity,  and  his  theory  of  the  lever,  are 
the  foundations  of  our  knowledge  of  common  mecha¬ 
nics  ;  and  his  theory  of  the  equilibrium  ot  floating  bodies 
contains  the  greated  part  of  our  hydrodatical  know¬ 
ledge.  But  it  was  as  yet  limited  to  the  limpled  cafes  *, 
and  there  were  fome  in  which  Archimedes  was  igno¬ 
rant,  or  was  midaken.  The  marquis  Guido  Ubuldi,  in 
1^78,  published  his  theory  of  mechanics,  in  which  the 
dodtrines  of  Archimedes  were  well  explained  and  confi- 
derably  augmented.  Stevinus,  the  celebrated  Dutch 
engineer,  publilhed  about  20  years  after  an  excellent 
fydem  of  mechanics,  containing  the  chief  principles 
•which  now  form  the  fcience  of  equilibrium  among  falid 
bodies.  In  particular,  he  gave  the  theory  of  inclined 


planes,  which  was  unknown  to  the  ancients,  though  it  Stat 
is  of  the  very  drd  importance  in  almod  every  machine. "V 
He  even  dates  in  the  mod  exprefs  terms  the  principle 
afterwards  made  the  foundation  of  the  whole  of  mecha¬ 
nics,  and  publidied  as  a  valuable  difcovery  by  Varig- 
non,  viz.  that  three  forces,  whole  directions  and  in  ten  - 
flties  are  as  the  fldes  of  a  triangle,  balance  each  other. 

His  theory  of  the  preffure  of  fluids,  or  hydroflatics,  is 
no  lefs  edimable,  including  every  thing  that  is  now  re¬ 
ceived  as  a  leading  principle  in  the  fcience.  When  we 
confider  the  ignorance,  even  of  the  mod  learned,  of 
that  age,  in  mechanical  or  phyfico-mathematical  know¬ 
ledge,  we  mud  confider  thefe  performances  as  the  works 
of  a  great  genius  j  and  we  regret  that  they  are  fo  little 
known,  being  iod  in  a  crowd  of  good  writings  on  thofe 
fubjeCts  which  appeared  foon  after. 

Hitherto  the  attention  had  been  turned  entirely  to 
equilibrium,  and  the  circumdances  neceffary  for  produ¬ 
cing  it.  Mechanicians  indeed  faw,  that  the  energy  of  a 
machine  might  be  fomehow  meafured  by  the  force 
which  could  be  oppofed  or  overcome  by  its  interven¬ 
tion  :  but  they  did  not  remark,  that  the  force  which 
prevented  its  motion,  but  did  no  more  than  prevent  it, 
was  an  exafl  meafure  of  its  energy,  becaufe  it  was  in 
immediate  equilibrio  with  the  preffure  exerted  by  that 
part  of  the  machine  ivith  which  it  was  connected.  -  If 
this  oppofed  force  was  lefs,  or  the  force  acting  at  the 
other  extremity  of  the  machine  was  greater,  the  me¬ 
chanicians  knew  that  the  machine  would  move,  and 
that  work  would  be  performed  \  but  what  would  be 
the  rate  of  its  motion  or  its  performance,  they  hardly 
pretended  to  corije&ure.  They  had  not  dudied  the  ac¬ 
tion  of  moving  forces,  nor  conceived  what  was  done 
when  motion  was  communicated. 

The -great  Galileo  opened  a  new  field  of  fpeculation 
in  his  work  on  Local  Motion.  He  there  confiders 
a  change  of  motion  as  the  indication  and  exaCt  and  ade¬ 
quate  meafure  of  a  moving  force  }  and  he  confiders  every 
kind  of  preffure  as  competent  to  the  production  of  fucb 
changes. — He  contented  himfelf  with  the  application  of 
this  principle  to  the  motion  of  bodies  by  the  aCtion  of 
gravity,  and  gave  the  theory  of  projectiles,  which  re¬ 
mains  to  this  day  without  change,  and  only  improved 
by  confidering  the  changes  which  are  produced  in  it  by 
the  refidance  of  the  air. 

Sir  Ifaac  Newton  took  up  this  fubjeCt  nearly  as  Ga¬ 
lileo  had  left  it.  For,  if  we  except  the  theory  of  the 
centrifugal  forces  arifing  from  rotation,  and  the  theory 
of  pendulums,  publilhed  by  Huygens,  hardly  any  thing 
had  been  added  to  the  fcience  of  motion.  Newton  con- 
fidered  the  fubjeCt  in  its  utmod  extent  *,  and  in  his  ma¬ 
thematical  principles  of  natural  philofophy  he  confiders 
every  conceivable  variation  of  moving  force,  and  deter¬ 
mines  the  motion  refulting  from  its  aCtion. — -His  fird 
application  of  thefe  do&rines  was  to  explain  the  celedi- 
al  motions  ;  and  the  magnificence  of  this  fubje£l  caufed 
it  to  occupy  for  a  while  the  whole  attention  of  the  ma¬ 
thematicians.  But  the  fame  ivork  contained  propofi- 
tions  equally  conducive  to  the  improvement  of  common 
mechanics,  and  to  the  complete  underdanding  of  the  me¬ 
chanical  actions  of  bodies.  Philofophers  began  to  make 
thefe  applications  alfo.  They  faw  that  every  kind  of  work 
which  is  to  be  performed  by  a  machine  may  be  confider- 
ed  abdra&edly  as  a  retarding  force  \  that  the  impulfe  of 
water  or  wind,  which  are  employed  as  moving  powers, 
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acl  by  means  of  preffures  which  they  exert  on  the  im¬ 
pelled  point  of  the  machine  3  and  that  the  machine  it- 
ftelf  may  be  confidered  as  an  affemblagc  of  bodies  move- 
able  in  certain  limited  circumftances,  with  determined 
directions  and  proportions  of  velocity.  From  all  thefe 
con  federations  refulted  a  general  abftraft  condition  of  a 
body  aCted  on  by  known  powers.  And  they  found, 
that  after  all  conditions  of  equilibrium  were  fatisfied, 
there  remains  a  furplus  of  moving  force.  They  could 
now  date  the  motion  which  will  enfue,  the  new  refiftance 
v/hich  this  will  excite,  the  additional  power  which  this 
will  abforb  3  and  they  at  lad  determined  a  new  kind  of 
equilibrium,  not  thought  of  by  the  ancient  mechanici¬ 
ans,  between  the  refidance  to  the  machine  performing 
work  and  the  moving  power,  which  exa£Uy  balance 
each  other,  and  is  indicated,  not  by  the  re/?,  but  by  the 
uniform  motion  of  the  machine. — In  like  manner,  the 
mathematician  was  enabled  to  calculate  that  precife 
motion  of  water  which  would  completely  abforb,*  or,  in 
the  new  language,  balance  the  fuperiority  of  preffure 
by  which  water  is  forced  through  a  fluice,  a  pipe,  or 
canal,  with  a  con d ant  velocity. 

Thus  the  general  do£lrines  of  motion  came  to  be  con¬ 
fidered  in  two  points  of  viewr,  according  as  they  balan¬ 
ced  each  other  in  a  date  of  red  or  of  uniform  motion. 
Thefe  tw?o  ways  of  confidering  the  fame  fubjefl  requi¬ 
red  both  diffeient  principles  and  a  different  manner  of 
icafoning.  The  firft  has  been  named  Jlatics ,  as  expref- 
fing  that  red;  which  is  the  teft  of  this  kind  of  equi¬ 
librium.  The  fecond  has  been  called  Dynamics  or 
Universal  Mechanics,  becaufe  the  different  kinds 
of  motion  are  chara£leriftic  of  the  pow’ers  or  forces 
which  produce  them.  A  knowledge  of  both  is  indif- 
penfably  neceffary  for  acquiring  any  ufeful  practical 
knowledge  of  machines  3  and  it  was  ignorance  of  the 
doctrines  of  accelerated  and  retarded  motions  which 
made  the  progrefs  of  pra£lical  mechanical  knowledge 
fo  very  flow  and  imperfe£l.  The  mechanics,  even  of 
the  moderns,  before  Galileo,  went  no  further  than  to 
date  the  proportion  of  the  power  and  refiftance  which 
would  be  balanced  by  the  intervention  of  a  given 
machine,  or  the  proportion  of  the  parts  of  a  machine 
by  wdiich  twTo  known  forces  may  balance  each  other. 
This  view  of  the  matter  introduced  a  principle,  which 
even  Galileo  confidered  as  a  mechanical  axiom,  viz. 
that  what  is  gained  in  force  hy  means  of  a  machine  is 
exaBly  compenfated  hy  the  additional  time  which  it  obliges 
us  to  employ.  This  is  falfe  in  every  inftance,  and  not 
only  prevents  improvement  in  the  conftru£iion  of  ma¬ 
chines,  but  leads  us  into  erroneous  maxims  of  conftrnc- 
tion.  The  true  principles  of  dynamics  teach  us,  that 
there  is  a  certain  proportion  of  the  machine,  dependent 
on  the  kind  and  proportion  of  the  power  and  refiftance, 
which  enables  the  machine  to  perform  the  greateft  pof- 
iible  work. 

It  is  highly  proper  therefore  to  keep  feparate  thefe 
twro  ways  of  confidering  machines,  that  both  may  be 
improved  to  the  utmoft,  and  then  to  blend  them  toge¬ 
ther  in  every  pra&ical  difcuftion. 

Statics  therefore  is  preparatory  to  the  proper  fludy 
of  mechanics  3  but  it  does  not  hence  derive  all  its  im¬ 
portance.  It  is  the  foie  foundation  of  many  ufeful  parts 
of  knowledge.  This  will  be  beft  feen  by  a  brief  enu¬ 
meration. 

In  It  comprehends  all  the  do&rines  of  the  excitement 
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and  propagation  of  preffure  through  the  parts  of  folid 
bodies,  by  which  the  energies  of  machines  are  produced. 
A  preffure  is  exerted  on  the  impelled  point  of  a  machine, . 
fuch  as  the  float-boards  or  buckets  of  a  mill-wheel. 
This  excites  a  preffure  at  the  pivots  of  its  axle,  wdiicti 
a£l  on  the  points  of  fupport.  This  muft  be  underftood, 
both  as  to  direction  and  intenfity,  that  it  may  be  effec¬ 
tually  refilled.  A  preffure  is  alfo  excited  at  the  a£ling 
tooth  of  the  cog-wheel  on  the  fame  axle,  by  which  it 
urges  round  another  wheel,  exciting  fimilar  preffures  on 
its  pivots  and  on  the  a£ling  tooth  perhaps  of  a  third 
wheel. — Thus  a  preffure  is  ultimately  excited  in  the 
working  point  of  the  machine,  perhaps  a  wiper,  which 
lifts  a  heavy  Hamper,  to  let  it  fall  again  on  fome  matter 
to  be  pounded.  Nowr  ftatics  teaches  us  the  intenfities 
and  diredlion  of  all  thofe  preffures,  and  therefore  how 
much  remains  at  the  working  point  of  the  machine  un¬ 
balanced  by  refiftance. 

2.  It  comprehends  every  circumftance  which  influ¬ 
ences  the  liability  of  heavy  bodies  3  the  inveftigation  and 
properties  of  the  centre  of  gravity  3  the  theory  of  the 
conftru£lion  of  arches,  vaults,  and  domes  3  the  attitudes 
of  animals. 

3.  The  ftrength  of  materials,  and  the  principles  of 
conllrudlion,  fo  as  to  make  the  proper  adjuftment  of 
ftrength  and  ftrain  in  every  part  of  a  machine,  edifice, 
or  ftru&ure  of  any  kind.  Statics  therefore  furnifhes 
us  with  what  may  be  called  a  theory  of  carpentry ,  and 
gives  us  proper  inflructious  for  framing  floors,  roofs, 
centres,  &c. 

4.  Statics  comprehends  the  whole  do£lrine  of  the 
preffure  of  fluids,  wkether  liquid  or  aeriform,  whether 
arifing  from  their  weight  or  from  any  external  a£lion. 
Hence  therefore  we  derive  our  knowledge  of  the  liabili¬ 
ty  of  Ihips,  or  their  power  of  maintaining  themfelves  in 
a  pofition  nearly  upright,  in  oppofition  to  the  a£lion  of 
the  wind  on  their  fails.  We  learn  on  what  circumftances 
of  figure  and  flowage  this  quality  depends,  and  what 
will  augment  or  di  mini  Hi  it. 

Very  complete  examples  will  be  given  in  the  remain¬ 
ing  part  of  this  work  of  the  advantages  of  this  feparate 
conlideration  of  the  condition  of  a  machine  at  reft  and 
in  w'orking  motion  3  and  in  what  yet  remains  to  be 
delivered  of  the  hydraulic  doflrines  in  our  account  of 
WATE R-Worhs  in  general,  will  be  perceived  the  proprie¬ 
ty  of  Hating  apart  the  equilibrium  which  is  indicated  by 
the  uniform  motion  of  the  fluid.  The  obfervations  too 
which  we  have  to  make  on  the  ftrength  of  the  materi¬ 
als  employed  in  our  edifices  or  mechanical  ftruflures, 
will  be  examples  of  the  inveftigation  of  thofe  powers, 
preffures,  or  ftrains,  which  are  excited  in  all  their 
parts. 

STATIONARY,  in  stjlronomy ,  the  Hate  of  a  pla¬ 
net  when,  to  an  obferver  on  the  earth,  it  appears  for 
fome  time  to  Hand  Hill,  or  remain  immoveable  in  the 
fame  place  in  the  heavens.  For  as  the  planets,  to  fuch 
an  obferver,  have  fometimes  a  progreffive  motion,  and 
fometimes  a  retrograde  one,  there  muft  be  fome  point 
between  the  two  where  they  muft  appear  ftationary. 

STATISTICS,  a  wmrd  lately  introduced  to  exprefs 
a  view  or  furvey  of  any  kingdom,  county,  or  parifh. 

A  Statiftical  view’  of  Germany  was  publifhed  in  1 7 qg 
by  Mr  B.  Clarke  :  giving  an  account  of  the  imperial  and 
territorial  conftitutions,  forms  of  government,  Jegifia- 
tion,  adrainiftration  of  juftice,  and  of  the  ecclefiaflical 
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ftic«.  {late  )  with  a  /ketch  of  the  char  after  and  genius  of  the 
r"w  Germans  )  a  fhort  inquiry  into  the  fiate  of  their  trade 
and  commerce  5  and  giving  a  dillinft  view  of  the  domi¬ 
nions,  extent,  number  of  inhabitants  to  a  fquare  mile  ) 
chief  towns,  with  their  fize  and  population  •,  revenues, 
expences,  debts,  and  military  flrength  of  each  fiate.  In 
Prufiia,  in  Saxony,  Sardinia,  andTufcany,  attempts  have 
alfo  been  made  to  draw  up  flatiftical  accounts )  but  they 
were  done  rather  with  a  view  of  afcertaining  the  prefent 
liate  of  thefe  countries,  than  as  the  means  of  future  im¬ 
provement. 

A  grand  and  extenfive  work  of  this  kind,  founded 
on  a  judicious  plan,  condufted  by  the  muff  patrio¬ 
tic  and  enlightened  motives,  and  drawn  up  from  the 
communications  of  the  whole  body  of  the  clergy,  was 
undertaken  in  Scotland  in  the  year  1790  by  S r John 
Sinclair  of  Ulbfter,  one  of  the  molt  ufeful  members  of 
his  country.  Many  praifes  are  heaped  upon  genius  and 
learning  )  but  to  genius  and  learning  no  applauie  is  due, 
except  when  exerted  for  the  benefit  of  mankind  :  but 
gratitude  and  praife  is  due  to  him  whofe  talents  fhine 
only  in  great  undertakings,  whofe  happinefs  feems  to 
confifl  in  partriotic  exertions,  and  whole  judgement  is 
uniformly  approved  by  his  fuccefs.  A  work  of  this 
kind,  fo  important  in  its  objeft,  fo  comprehenfive  in  its 
range,  fo  judicious  in  its  plan,  and  drawn  up  by  more 
than  900  men  of  literary  education,  many  of  them  men 
of  great  genius  and  learning,  md  be  of  immenfe  value. 
It  was  completed  about  1799,  in  21  volumes  8vo. 

The  great  object  of  this  work  is  to  give  an  accurate 
view  of  the  date  of  the  country,  its,  agriculture,  its 
manulaftures,  and  its  commerce )  the  means  of  improve¬ 
ment,  of  which  they  are  refpeftively  capable  )  the  amount 
of  the  population  of  a  fiate,  and  the  caufes  of  its  increafe 
or  decreaie  ;  the  manner  in  which  the  territory  of  a  coun¬ 
try  is  pofiefled  and  cultivated  *,  the  nature  and  amount 
of  the  various  productions  of  the  foil  )  the  value  of  the 
perfonal  wealth  or  flock  of  the  inhabitants,  and  how  it 
can  be  augmented  )  the  difeafes  to  which  the  people  are 
fubjeft,  their  caufes  and  their  cure  )  the  occupations  of 
the  people  )  where  they  are  entitled  to  encouragement, 
and  where  they  ought  to  be  fuppveiTed  )  the  condition 
of  the  poor,  the  belt  mode  of  maintaining  them,  and  of 
giving  them  employment  5  the  Hate  of  fchools,  and  other 
inllitutions,  formed  for  purpofes  of  public  utility  ;  the 
fiate  of  the  villages  and  towns,  and  the  regulations  befl 
calculated  for  their  police  and  good  government  )  the 
fiate  of  the  manners,  the  morals,  and  the  religious  prin¬ 
ciples  of  the  people,  and  the  means  by  which  their  tem¬ 
poral  and  eternal  interefls  can  befl  be  promoted. 

To  fuch  of  our  readers  as  have  not  an  opportunity 
of  perufing  this  national  work,  or  of  examining  its  plan, 
we  will  prefent  the  febeme  for  the  flatiftical  account  of 
a  parochial  diftrift  which  Sir  John  Sinclair  publifhed 
for  the  confideration  of  the  clergy,  and  which  has  been 
generally  followed  by  them,  though  often  with  great 
improvements. 

The  name  of  the  parifh  and  its  origin  )  fituation  and 
extent  of  the  parifh  )  number  of  acres  )  defeription  of 
the  foil  and  furface  )  nature  and  extent  of  the  fea  coafl  ) 
lakes,  rivers,  ifiands.  hills,  rocks,  caves,  wood,  orchards, 
&c.  ;  climate  and  difeafes  •  inilances  of  longevity  )  fiate 
of  property  )  number  of  proprietors ;  number  of  refiding 
proprietors  *,  mode  of  cultivation  )  implements  of  hufban- 
dry  5  manures)  feedtime  and  harveft  ,  remarkable  in- 


flances  of  good  and  bad  feafons  ;  quantity  and  value  of  Statifto 
each  fpecies  of  crop  )  total  value  of  the  whole  produce  II 
of  the  diflrift  )  total  quantity  of  grain  and  other  articles  Statuary. 
confumed  in  the  parifh  )  wages  and  price  of  labour )  fer- 
vices,  whether  exafted  or  aboliflied)  commerce  )  manu¬ 
factures  )  manufacture  of  kelp,  its  amount,  and  the 
number  of  people  employed  in  it )  fifheries )  towns  and 
villages  )  police)  inns  and  alehoufes  )  roads  and  bridges) 
harbours,  ferries,  and  their  fiate  )  number  of  '{hips  and 
veffels )  number  of  feamen  )  irate  of  the  church )  fli- 
pend,  manle,  glebe,  and  patron  5  number  of  poor  )  pa¬ 
rochial  funds,  and  the  management  of  them  )  (late  of 
the  fchools,  and  number  of  fcholars )  ancient  fiate  of 
population  )  caufes  of  its  increafe  or  decreafe )  number 
of  families  )  exaft  amount  of  the  number  of  fouls  now 
living  ;  divifion  of  the  inhabitants  )  1.  By  the  place  of 
their  birth)  2.  By  their  ages)  3.  By  their  religious 
perluafions ;  4.  By  their  occupations  and  fituation  in 
life  )  5.  By  their  refidence,  whether  in  town,  village,  or 
in  the  country )  number  of  houfes  )  number  of  uninha¬ 
bited  houfes  )  number  of  dove-cots,  and  to  what  extent 
they  ^are  dellruftive  to  the  crops )  number  of  horfes, 
their  nature  and  value  )  number  of  cattle,  their  nature 
and  value  5  number  of  fheep,  their  nature  and  value  ) 
number  of  fwine,  their  nature  and  value  )  minerals  in 
general ;  mineral  fprings)  coal  and  fuel  )  eminent  men) 
antiquities  )  parochial  records  )  mifcellaneous  obferva- 
tions  )  character  of  the  people  )  their  manners,  cuftoms, 
flature,  &c. ;  advantages  and  difaavantages )  means  by 
which  their  fituation  could  be  meliorated. 

If  fimilar  furveys  (fays  the  public-fpirited  editor  of 
this  work)  were  inftituted  in  the  other  kingdoms  of 
Europe,  it  might  be  the  means  of  eftabli/hing,  on  fure 
foundations,  the  principles  of  that  mo(l  important  of  all 
fciences,  viz.  political  or  flatiilical  philofophy )  that  is, 
the  fcience,  which,  in  preference  to  every  other,  ought 
to  be  held  in  reverence.  No  fcience  can  furnifh,  to  any 
mind  capable  of  receiving  ufeful  information,  fo  much 
real  entertainment,  none  can  yield  fuch  important  hints 
for  the  improvement  of  agriculture,  for  the  extenfion  of 
commercial  induftry,  for  regulating  the  conduft  of  in¬ 
dividuals,  or  for  extending  the  profperiiy  of  the  fiate)  . 
none  can  tend  fo  much  to  promote  the  general  happi- 
nefs  of  the  fpecies. 

STATIUS,  Publius  Papinius,  a  celebrated  Latin 
poet  of  the  firil  century,  was  born  at  Naples,  and  was 
the  fon  of  Statius,  a  native  of  Epirus,  who  went  to  < 

Rome  to  teach  poetry  and  eloquence,  and  had  Dorni- 
tian  for  his  fcholar.  Statius  the  poet  alfo  obtained  the 
favour  and  friendlhip  of  that  prince  5  ana  dedicated  to 
him  his  Thebais  and  Achilleis  )  the  firfl  in  twelve  books, 
and  the  laft  in  two.  He  died  at  Naples  about  the  year 
100.  Befides  the  above  poems,  there  are  alfo  flill  ex¬ 
tant  his  Syface,  in  five  books  )  the  ftyle  of  \Vhich  is 
purer,  more  agreeable,  and  more  natural,  than  that  of 
his  Thebais  and  Achilleis. 

STATUARY,  a  branch  of  fculpture,  employed  in 
the  making  of  flatues.  See  Sculpture  and  the  next 
article. 

Statuary  is  one  of  thofe  arts  wherein  the  ancients 
furpafifed  the  moderns )  and  indeed  it  was  much  more 
popular,  and  more  cultivated,  amoftg  the  former  than  ? 
the  latter.  It  is  difputed  between  llatuary  and  paint- . 
ing*  which  of  the  two  is  the  moft  difficult  and  the  mofL,; 
artful. 

Statuary^ 
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Statue.  Statuary  is  alfo  ufed  for  the  artificer  who  makes 
flatues.  Phidias  was  the  greatefl  flatuary  among  the 
ancients,  and  Michael  Angelo  among  the  moderns. 

4  STATUE,  is  defined  to  be  a  piece  of  feulpture  in 
full  relievo,  reprefenting  a  human  figure.  Daviler  more 
fcientifically  defines  ltatue  a  reprefentation,  in  high  re¬ 
lievo  and  infulate,  of  fome  peLon  diflinguifhed  by  his 
birth,  merit,  or  great  a&ions,  placed  as  an  ornament  in 
a  fine  building,  or  expofed  in  a  public  place,  to  preferve 
the  memory  of  his  worth.  In  Greece  one  of  the  higbeft 
honours  to  which  a  citizen  could  afpire  was  to  obtain  a 
flatue. 

Statues  are  formed  with  the  chifel,  of  feveral  matters, 
as  flone,  marble,  plafler,  &.c.  They  are  alfo  caff  of 
various  kinds  of  metal,  particularly  gold,  filver,  brafs, 
and  lead.  For  the  method  of  calling  ilatues,  fee  the 
article  FOUNDER  T  of  Statues . 

Statues  are  ufually  diflinguifhed  into  four  general 
kinds.  The  firfl  are  thofc  lefs  than  the  life  \  of  which 
kind  we  have  feveral  ffatues  of  gr:at  men,  of  kings,  and 
of  gods  themfelves.  The  fecond  are  thofe  equal  to  the 
life  \  in  which  manner  it  was  that  the  ancients,  at  the 
public  expence,  ufed  to  make  ilatues  of  perfons  emi¬ 
nent  for  virtue,  learning,  or  the  fervices  they  had  done. 
The  third  are  thofe  that  exceed  the  life  \  among  which 
thofe  that  furpalled  the  life  once  and  a  half  were  for 
kings  and  emperors  \  and  thofe  double  the  life,  for  he¬ 
roes.  The  fourth  kind  were  thofe  that  exceeded  the 
life  twice,  thrice,  and  even  more,  and  were  called  colof 
fufes .  See  Colossus. 

Every  flatue  refembling  the  perfoii  whom  it  is  intend¬ 
ed  to  reprefent,  is  called  JJntua  iconic  a.  Statues  acquire 
various  other  denominations.  1.  Thus,  allegorical  fla¬ 
tue  is  that  which,  under  a  human  figure,  or  other  fym- 
bol,  reprefents  fomething  of  another  kind  \  as  a  part  of 
the  earth,  a  feafon,  age,  element,  temperament,  hour, 
&c.  2.  Curule  flatues,  are  thofe  which  are  reprefented 

in  chariots  drawn  by  bigse  or  quadrigae,  that  is,  by  two 
or  four  horfes  \  of  which  kind  there  were  feveral  in  the 
circufes,  hippodromes,  &.c.  or  in  cars,  as  we  fee  fome, 
with  triumphal  arches  on  antique  medals.  3.  Equeftri- 
an  flatue,  that  which  reprefents  fome  illuflrious  perfon 
on  horfeback,  as  that  famous  one  of  Marcus  Aurelius 
at  Rome  \  that  of  King  Charles  I.  at  Charing-crofs ; 
King  George  II.  in  Leicefler- Square,  &c.  4.  Greek 

flatue,  denotes  a  figure  that  is  naked  and  antique  \  it 
being  in  this  manner  the  Greeks  reprefented  their  deities, 
athletse  of  the  Olympic  games,  and  heroes  \  the  flatues 
of  heroes  were  particularly  called  Achillean  fatues ,  by 
reafon  of  the  great  number  of  figures  of  Achilles  in 
inofi  of  the  cities  of  Greece.  5.  Hydraulic  flatue,  is 
any  figure  placed  as  an  ornament  of  a  fountain  or  grot¬ 
to,  or  that  does  the  office  of  a  jet  d'eau,  a  cock,  fpout, 
or  the  like,  by  any  of  its  parts,  or  by  any  attribute  it 
holds  :  the  like  is  to  be  underflood  of  any  animal  fer- 
ving  for  the  fame  ufe.  6.  Pedeflrian  flatue,  a  flatue 
Handing  on  foot ,  as  that  of  King  Charles  II.  in  the 
Royal  Exchange,  and  of  King  James  II.  in  the  Privy- 
Gardens.  7.  Roman  flatue,  is  an  appellation  given  to 
fuch  as  are  clothed,  and  which  receive  various  names 
from  their  various  dreffes.  Thofe  of  emperors,  with 
long  gowns  over  their  armour,  were  called  Jlatucc  pa - 
ludatce  :  thofe  of  captains  and  cavaliers,  with  coats  of 
arms,  thoracatce ;  thofe  of  foldicrs  with  cuiraffes,  lori- 
catce  y  thofe  of  fenators  and  augurs,  trabeatce ;  thofe  of 
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magifl  rates  with  long  robes,  toga  tee  ;  thofe  of  the  people  Statue 
with  a  plain  tunica,  tunicate e  ;  and,  lafllv,  thofe  of  wo-  II 
men  with  long  trains .folatee.  *  ,  Steam* 

In  repairing  a  flatue  call  in  a  mould,  they  touch  it 
up  with  a  chifel,  graver,  or  other  inflrument,  to  finifh 
the  places  which  have  not  come  well  off :  they  alfo 
clear  off  the  baib,  and  what  is  redundant  in  the  joints, 
and  projedlures. 

STATURE.  See  Dwarf  and  Giant. 

SI  A  1  U  I  it,  in  its  general  ienfe,  fignifies  a  law, 
ordinance,  decree,  &c.  See  Law,  &c. 

Statute,  in  our  laws  and  culloms,  more  immedi¬ 
ately  fignifies  an  a£l  of  parliament  made  by  the  three 
eflates  of  the  realm  ;  and  fuch  flatutes  are  either  gene¬ 
ral,  of  which  the  courts  at  Weflminfler  muff  take  notice 
without  pleading  them  j  or  they  are  fpeciai  and  private, 
which  laft  muff  be  pleaded. 

STAVES  ACRE,  a  fpecies  of  Delphinium,  which 
fee,  Botany  Index. 

STAY,  a  large  flrcng  rope  employed  to  fupport  the 
maft  on  the  fore  part,  by  extending  from  its  upper  end 
towards  the  fore  part  of  the  fhip,  as  the  fhrouds  are  ex¬ 
tended  to  the  right  and  left,  and  behind  it.  See  Mast, 
Rigging,  and  Shroud. 

The  flay  of  the  fore-mafl,  which  is  called  the  fore - 
fay,  reaches  from  the  mafl-head  towards  the  bowfpirit 
end  :  the  main  fiay  extends  over  the  forecaflle  to  the 
fhip’s  flem  \  and  the  mizen-flay  is  flretched  down  to 
that  part  of  the  main-mafl  which  lies  immediately  above 
the  quarter-deck  :  the  fore-top-mafl-flay  comes  alfo  to 
the  end  of  the  bowfpirit,  a  little  beyond  the  fore-flay  : 
the  main-top-mafl  flay  is  attached  to  the  head  or  hounds 
of  the  fore-maff  }  and  the  mizen-top-mafl  flay  comes  al¬ 
fo  to  the  hounds  of  the  main-mafl :  the  fore-top-gallant 
flay  comes  to  the  outer  end  of  the  jib-boom  5  and  the 
main-top- gallant  flay  is  extended  to  the  head  of  the  fore- 
top-maff. 

Sl'AT-Sail,  a  fort  of  triangular  fail  extended  upon  a 
flay.  See  Sail.  1 

STEAM,  is  the  name  given  in  our  language  to  the  Definition; 
vifible  moifi;  vapour  which  arifes  from  all  bodies  which 
contain  juices  eafily  expelled  from  them  by  heats  not 
fufficient  for  their  combuflion.  Thus  we  fay,  the  fleam 
of  boiling  water,  of  malt,  of  a  tan-bed,  &:c.  It  is  dif- 
tinguifhed  from  fmoke  by  its  not  having  been  produced 
by  combuflion,  by  not  containing  any  foot,  and  by  its 
being  condenfible  by  cold  into  water,  oil,  inflammable 
fpirits,  or  liquids  compofed  of  thefe.  2 

We  fee  it  rife  in  great  abundance  from  bodies  when  Appears 
they  are  heated,  forming  a  white  closid,  which  diffufes  like  a 
itfelf  and  difappears  at  no  very  great  diflance  from  the^hf 
body  from  which  it  was  produced.  In  this  cafe  theC  °u 
furrounding  air  is  found  loaded  with  the  water  or  other 
juices  which  feem  to  have  produced  it,  and  the  fleam 
feems  to  be  completely  foluble  in  air,  as  fait  is  in  water, 
compofing  while  thus  united  a  tranfparent  elaflic  fluid.  ^ 

But  in  order  to  its  appearance  in  the  form  of  anwhendif- 
opaque  white  cloud,  the  mixture  with  or  diffemination  feminated 
in  air  feems  abfolutely  necefiary.  If  a  tea-kettle  boils mair* 
violently,  fo  that  the  fleam  is  formed  at  the  fpout  in 
great  abundance,  it  may  be  obferved,  that  the  vifible 
cloud  is  not  formed  at  the  very  mouth  of  the  fpout, 
but  at  a  fmall  diflance  before  it,  and  that  the  vapour  is 
perfectly  tranfparent  at  its  firfl  emiffion.  This  is  ren¬ 
dered  flill  more  evident  by  fitting  to  the  fpout  of  the 
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tea-kettle  a  glafs  pipe  of  any  length,  and  of  as  large  a 
diameter  as  we  pleafe.  The  fleam  is  produced  as  co- 
pioufly  as  without  this  pipe,  but  the  vapour  is  tranfpa- 
rent  through  the  whole  length  of  the  pipe.  Nay,  if 
this  pipe  communicate  with  a  glafs  vcffcl  terminating 
in  another  pipe,  and  if  the  veffel  be  kept  fufficiently 
hot,  the  fleam  will  be  as  abundantly  produced  at  the 
mouth  of  this  fecond  pipe  as  before,  and  the  velfel  will 
be  quite  tranfparent.  The  vifibility  therefore  of  the 
matter  which  conflitutes  the  fleam  is  an  accidental  or 
extraneous  circumflance,  and  requires  the  admixture 
with  air ;  yet  this  quality  again  leaves  it  when  united 
with  air  by  folution.  It  appears  therefore  to  require  a 
dijfemination  in  the  air.  The  appearances  are  quite 
agreeable  to  this  notion  :  for  we  know  that  one  per¬ 
fectly  tranfparent  body,  when  minutely  divided  and 
diffufed  among  the  parts  of  another  tranfparent  body, 
but  not  diffolved  in  it,  makes  a  mafs  which  is  vifible. 
Thus  oil  beaten  up  with  water  makes  a  white  opaque 
mafs. 

In  the  mean  time,  as.  fleam  is  produced,  the  water 
gradually  wafles  in  the  tea  kettle,  and  will  foon  be  to¬ 
tally  expended,  if  we  continue  it  on  the  fire.  It  is  rea- 
fonable  therefore  to  fuppofe,  that  this  fleam  is  nothing 
but  wTater  changed  by  heat  into  an  aerial  or  elaftic 
form.  If  fo,  wTe  fhould  expeCl  that  the  privation  of 
this  heat  would  leave  it  in  the  form  of  water  again. 
Accordingly  this  is  fully  verified  by  experiment }  for  if 
the  pipe  fitted  to  the  fpout  of  the  tea  kettle  he  furround- 
ed  with  cold  wTater,  no  fleam  will  iifue,  but  water  will 
continually  trickle  from  it  in  drops  :  and  if  the  procefs 
be  conduced  with  the  proper  precautions,  the  water 
which  we  thus  obtain  from  the  pipe  will  be  found 
equal  in  quantity  to  that  which  difappears  from  the  tea¬ 
kettle. 

This  is  evidently  the  common  procefs  for  diddling  ; 
and  the  whole  appearances  may  be  explained  by  faying, 
that  the  water  is  converted  by  heat  into  an  eladic  va¬ 
pour,  and  that  this,  meeting  with  colder  air,  imparts  to 
it  the  heat  which  it  carried  off  as  it  arofe  from  the  heat¬ 
ed  water,  and  being  deprived  of  its  heat  it  is  again  wa- 
ter.  The  particles  of  this  wrater  being  vadly  more  re¬ 
mote  from  each  other  than  when  they  were  in  the  tea¬ 
kettle,  and  thus  being  dideminated  in  the  air,  become 
vifible,  by  reflecting  light  from  their  anterior  and  pofte- 
rior  furfaces,  in  the  fame  manner  as  a  tranfparent  fait 
becomes  vifible  when  reduced  to  a  fine  powTder.  This 
difieminated  water  being  prefented  to  the  air  in  a  very 
extended  furface,  is  quickly  diffolved  by  it,  as  pounded 
fait  is  in  water,  and  again  becomes  a  tranfparent  fluid, 
but  of  a  different  nature  from  what  it  was  before,  be¬ 
ing  no  longer  convertible  into  water  by  depriving  it  of 
its  heat. 

Accordingly  this  opinion,  or  fomethlng  very  like  it, 
lias  been  long  entertained.  Mufchenbroeck  exprefsly 
fays,  that  the  water  in  the  form  of  vapour  carries  off 
with  it  all  the  heat  which  is  continually  thrown  in  by 
the  fuel.  But  Dr  Black  was  the  fir  ft  who  attended 
minutely  to  the  whole  phenomena,  and  enabled  us  to 
form  diflimff  notions  of  the  fubjeCI.  He  had  difeover- 
ed  that  it  was  not  fufficient  for  converting  ice  into  wra- 
ter  that  it  be  raifed  to  that  temperature  in  which  it  can 
no  longer  remain  in  the  form  of  ice.  A  piece  of  ice  of 
the  temperature  3 2°  of  Fahrenheit’s  thermometer  will 
remain  a  very  long  while  in  air  of  the  temperature  50° 
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before  it  be  all  melted,  remaining  all  the  while  of  the 
temperature  3  2°,  and  therefore  continually  abforbing  ' 
heat  from  the  furrounding  air.  By  comparing  the  time 
in  which  the  ice  had  its  temperature  changed  from  28° 
to  3  2°  with  the  fubfequent  time  of  its  complete  lique¬ 
faction,  he  found  that  it  abforbed  about  130  or  140 
times  as  much  heat  as  would  raife  its  temperature  one 
degree  \  and  he  found  that  one  pound  of  ice,  when 
mixed  with  one  pound  of  water  140  degrees  warmer, 
was  juft  melted,  but  without  riling  in  its  temperature 
above  3  2°.  Hence  lie  juftly  concluded,  that  water  dif¬ 
fered  from  ice  of  the  fame  temperature  by  containing, 
as  a  conflituent  ingredient,  a  great  quantity  of  fire,  or 
of  the  caufe  of  heat,  united  with  it  in  fuch  a  way  as 
not  to  quit  it  for  another  colder  body,  and  therefore  fo 
as  not  to  go  into  the  liquor  of  the  thermometer  and  ex¬ 
pand  it.  Confidered  therefore  as  the  poflible  caufe  of 
heat,  it  was  latent,  which  Dr  Black  expreffed  by  the 
abbreviated  term  latent  heat.  If  any  more  heat  was 
added  to  the  water  it  wras  not  latent,  but  would  readily 
quit  it  for  the  thermometer,  and,  by  expanding  the  ther¬ 
mometer,  would  fhow  what  is  the  degree  of  this  re¬ 
dundant  heat,  while  fluidity  alone  is  the  indication  of 
the  combined  and  latent  heat. 

Dr  Black,  in  like  manner,  concluded,  that  in  order  to 
convert  wrater  into  an  elaftic  vapour,  it  was  neceffary, 
not  only  to  increafe  its  imcombined  heat  till  its  tempe¬ 
rature  is  212°,  in  which  date  it  is  juft  ready  to  become 
elaftic  }  but  alfo  to  pour  into  it  a  great  quantity  of  fire, 
or  the  caufe  of  heat,  which  combines  with  every  par¬ 
ticle  of  it,  fo  as  to  make  it  repel,  or  to  recede  from,  its 
adjoining -particles,  and  thus  to  make  it  a  particle  of  an 
elaftic  fluid.  He  fuppofed  that  this  additional  heat 
might  be  combined  with  it  fo  as  not  to  quit  it  for  the 
thermometer  ;  and  therefore  fo  as  to  be  in  a  latent  ftate, 
having  elaftic  fluidity  for  its  foie  indication. 

This  opinion  was  very  confident  with  the  phenome¬ 
non  of  boiling  off  a  quantity  of  water.  The  applica¬ 
tion  of  heat  to  it  caufes  it  gradually  to  rife  in  its  tem¬ 
perature  till  it  reaches  the  temperature  21  2°.  It  then 
begins  to  fend  off  elaftic  vapour,  and  is  flowly  expend¬ 
ed  in  this  way,  continuing  all  the  while  of  the  fame 
temperature.  The  fleam  alfo  is  of  no  higher  tempera¬ 
ture,  as  appears  by  holding  a  thermometer  in  it.  We 
muft  conclude  that  this  fteam  contains  all  the  heat 
which  is  expended  in  its  formation.  Accordingly  the 
fcalding  power  of  fteam  is  well  known  ;  but  it  is  ex¬ 
tremely  difficult  to  obtain  precife  meafures  of  the  quan¬ 
tity  of  heat  abforbed  by  water  during  its  converfion  in¬ 
to  fteam.  Dr  Black  endeavoured  to  afeertain  this  point, 
by  comparing  the  time  of  railing  its  temperature  a  cer¬ 
tain  number  of  degrees  with  the  time  of  boiling  it  off 
by  the  fame  external  heat  ;  and  he  found  that  the  heat 
latent  in  fteam,  which  balanced  the  preffure  of  the  at- 
mofphere,  was  not  lefs  than  800  degrees.  He  alfo  di¬ 
rected  Dr  Irvine  of  Glafgow  to  the  form  of  an  experi¬ 
ment  for  meafuring  the  heat  actually  extricated  from 
fuch  fteam  during  its  condenfation  in  the  refrigeratory 
of  a  ftill,  which  was  found  to  be  not  lefs  than  774  de¬ 
grees.  Dr  Black  vyas  afterwards  informed  by  Mr 
Watt,  that  a  courfe  of  experiments,  which  he  had  made 
in  e?.ch  of  thefe  ways  with  great  precifion,  determined 
the  latent  heat  of  fteam  under  the  ordinary  preffure  of 
tire  atmofphere  to  be  about  948  or  9  90  degrees.  Mr 
Watt  alfo  found  that  wTater  would  diftil  with  great  eafe 
-  in 
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cafe  the  latent  heat  of  the  fleam  is  not  lefs  than  1  200 
or  1300  degrees:  and  a  train  of  experiments,  which  he 
had  made  by  diflilling  in  different  temperatures,  made 
-him  conclude  that  the  lum  of  the  fenfible  and  latent 
heats  is  a  conflant  quantity.  This  is  a  curious  and  not 
an  improbable  circumflance  $  but  we  have  no  informa¬ 
tion  of  the  particulars  of  thefe  experiments.  The  con- 
clufion  evidently  prefuppofes  a  knowledge  of  that  parti¬ 
cular  temperature  in  which  the  water  has  no  heat  5  but 
this  is  a  point  which  is  flill  fub  judice . 

This  converfion  of  liquids  (for  it  is  not  confined  to 
water,  but  obtains  alfo  in  ardent  fpirits,  oils,  mercury, 
&c.)  is  the  caufe  of  their  boiling.  The  heat  is  applied 
to  the  bottom  and  Tides  of  the  veffel,  and  gradually  ac¬ 
cumulates  in  the  fluid,  in  a  fenfible  flate,  uncombined, 
and  ready  to  quit  it  and  to  enter  into  any  body  that  is 
colder,  and  to  diffufe  itfelf  between  them.  Thus  it  en¬ 
ters  into  the  fluid  of  a  thermometer,  expands  it,  and 
thus  gives  us  the  indication  of  the  degree  in  which  it 
has  been  accumulated  in  the  water  ;  for  the  thermome¬ 
ter  fwells  as  long  as  it  continues  to  abforb  fenfible  heat 
from  the  water  :  and  when  the  fenfible  heat  in  both  is 
in  equilibrio,  in  a  proportion  depending  on  the  nature 
of  the  two  fluids,  the  thermometer  rifes  no  more,  becaufe 
it  abforbs  no  more  heat  or  fire  from  the  water  j  for  the 
particles  of  water  which  are  in  immediate  contad  with 
the  bottom,  are  now  (by  this  gradual  expanfion  of  liqui¬ 
dity)  at  fuch  diflance  from  each  other,  that  their  law's 
of  attraction  for  each  other  and  for  heat  are  totally 
changed.  Each  particle  either  no  longer  attracts,  or 
perhaps  it  repels  its  adjoining  particle,  and  now  accu¬ 
mulates  round  itfelf  a  great  number  of  the  particles  of 
heat,  and  forms  a  particle  of  elaftic  fluid,  fo  related  to 
the  adjoining  new  formed  particles,  as  to  repel  them 
to  a  diflance  at  leafl  a  hundred  times  greater  than  their 
diflances  in  the  flate  of  water.  Thus  a  mafs  of  elaftic 
vapour  of  fenfible  magnitude  is  formed.  Being  at  leafl 
ten  thoufand  times  lighter  than  an  equal  bulk  of  wa¬ 
ter,  it  mull  rife  up  through  it,  as  a  cork  would  do,  in 
form  of  a  tranfparent  ball  or  bubble,  and  getting  to 
the  top,  it  diflipates,  filling  the  upper  part  of  the  veflel 
with  vapour  or  fleam.  Thus,  by  tofting  the  liquid  in¬ 
to  bubbles,  which  are  produced  all  over  the  bottom  and 
flues  of  the  veffel,  it  produces  the  phenomenon  of  ebulli¬ 
tion  or  boiling.  Obferve,  that  during  its  paffage  up 
through  the  water,  it  is  not  changed  or  condenfed  j  for 
the  furrounding  water  is  already  fo  hot  that  the  fenfible 
or  uncombined  heat  in  it,  is  in  equilibrio  with  that  in  the 
vapour,  and  therefore  it  is  not  difpofed  to  abforb  any 
of  that  heat  which  is  combined  as  an  ingredient  of  this 
vapour,  and  gives  it  its  elafticity.  For  this  reafon,  it 


[  640  ]  ST  E 

and  that  in  this  happens  that  water  will  not  boil  till  its  whole  mafs  be 
healed  up  to  2 1  2°  \  for  if  the  upper  part  be  colder,  it  ' 
robs  the  riling  bubble  of  that  heat  which  is  neceffary 
for  its  elafticity,  fo  that  it  immediately  collapfes  again, 
and  the  furface  of  the  water  remains  flill.  This  may 
be  perceived  by  holding  water  in  a  Florence  flafk  over 
a  lamp  or  choffer.  It  will  be  obferved,  fome  time  be¬ 
fore  the  real  ebullition,  that  fome  bubbles  are  formed 
at  the  bottom,  and  get  up  a  very  little  way,  and  then 
difappear.  The  diflances  which  they  reach  before  col- 
lapfing  increafe  as  the  water  continues  to  warm  farther 
up  the  mafs,  till  at  laft  it  breaks  out  into  boiling.  If 
the  handle  of  a  tea-kettle  be  grafped  wflth  the  hand, 
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a  tremor  will  be  felt  for  fome  little  time  before  boiling, 
ariling  from  the  little  fuccuflions  which  are  produced  by 
the  collapfing  of  the  bubbles  of  vapour.  This  is  much 
more  violent,  and  is  really  a  remarkable  phenomenon,  if 
we  luddenly  plunge  a  lump  of  red  hot  iron  into  a  veflel 
of  cold  water,  taking  care  that  no  red  part  be  near  the 
furface.  If  the  hand  be  now  applied  to  the  fide  of  the 
veflel,  a  mofl  violent  tremor  is  felt,  and  fometimes  flrong 
thumps  :  thefe  arife  from  the  collapfing  of  very  large 
bubbles.  If  the  upper  part  of  the  iron  be  too  hot,  it 
warms  the  furrounding  water  fo  much,  that  the  bubbles 
from  below  come  up  through  it  uncondenfed,  and  pro¬ 
duce  ebullition  without  this  fuccuflion.  The  great  re- 
femblance  of  this  tremor  to  the  feeling  which  we  have 
during  the  fhock  of  an  earthquake  has  led  many  to  fop- 
pofe  that  thefe  laft  are  produced  in  the  fame  way,  and 
their  hypothefis,  notwithftanding  the  objections  which 
we  have  elfewhere  ftated  to  it,  is  by  no  means  unfea- 
fible.  _  jo 

It  is  owing  to  a  fimilar  caufe  that  violent  thumps  are  The  roife 
fometimes  felt  on  the  bottom  of  a  tea-kettle,  efpecially  obferved  in 
one  which  has  been  long  in  ufe.  Such  are  frequently  \01  !n® 
crulted  on  the  bottom  with  a  irony  concretion.  1  his  }-ettie  ex- 
fometimes  is  detached  in  little  feales.  When  one  of  plained, 
thefe  is  adhering  by  one  end  to  the  bottom,  the  W’a- 
ter  gets  between  them  in  a  thin  film.  Hence  it  may  be 
heated  confiderably  above  the  boiling  temperature,  and 
it  fuddenly  rifes  up  in  a  large  bubble,  which  collapfes 
immediately.  A  fmooth  {billing  lying  on  the  bottom 
will  produce  this  appearance  very  violently,  or  a  thimble 
with  the  mouth  down.  Ir 

In  order  to  make  water  boil,  the  fire  mufl  be  ap-  Water  will 
plied  to  the  bottom  or  fides  of  the  veflel.  If  the not  boil  un- 
heat  be  applied  at  the  top  of  the  w'ater,  it  will  wafte 
aw^ay  without  boiling  5  for  the  very  fuperficial  particles  t0  the 
are  firft  fupplied  with  the  heat  neceffary  for  rendering  tom  or  fides 
them  elaftic,  and  they  fly  off  without  agitating  theodhevefi. 
reft  (a).  leI* 

Since  this  diiengagcment  of  vapour  is  the  effed  of 

its 


(a)  We  explained  the  opaque  and  cloudy  appearance  of  fleam,  by  faying  that  the  vapour  is  condenfed  by  co¬ 
ming  into  contad  with  the  cooler  air.  There  is  fomething  in  the  form  of  this  cloud  which  is  very  inexplicable. 
The  particles  of  it  are  fometimes  very  diftinguifhable  by  the  eye  ;  but  they  have  not  the  fmart  ftar-like  brilliancy 
of  very  fmall  drops  of  water,  but  give  the  fainter  refledion  of  a  very  thin  film  or  veficle  like  a  foap  bubble.  If  wTe 
attend  alfo  to  their  motion,  wTe  fee  them  defeending  very  flowly  in  comparifon  with  the  defeent  of  a  folid  drop  ;  and 
this  veficular  conftitution  is  eftablifhed  beyond  a  doubt  by  looking  at  a  candle  through  a  cloud  of  fleam.  It  is  feen 
furrounded  by  a  faint  halo  with  prifmatical  colours,  precifely  fuch  as  we  can  demonflrate  by  optical  laws  to  belong 
to  a  colledion  of  veficles,  but  totally  different  from  the  halo  wffiich  would  be  produced  by  a  colledion  of  folid 
strops.  It  is  very  difficult  to  conceive  how  thefe  veficles  can  be  formed  of  watery  particles,  each  of  which  was  fur- 

o  rounded 
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S-eutn.  5ts  elafticity,  and  fince  this  elafticity  Is  a 
"  'T~J  force  when  the  temperature  is  given,  it  follows, 
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diminilhed,  the  fluids  muft  fooner  overcome  what  re¬ 
mains,  and  boil  at  a  lower  temperature.  Accordingly 
it  is  obferved  that  water  will  boil  in  an  exhaufted  recei¬ 
ver  when  of  the  heat  of  the  human  body.  If  two  glafs 
balls  A  and  B  (fig.  i.)  be  connedted  by  a  {lender  tube, 
and  one  of  them  A  be  filled  with  water  (a  fmall  open¬ 
ing  or  pipe  b  being  left  at  top  of  the  other),  and  this 
be  made  to  boil,  the  vapour  produced  from  it  will  drive 
all  the  air  out  of  the  other,  and  will  at  laft  come  out 
itftlf,  producing  fleam  at  the  mouth  oF  the  pipe.  When 
the  ball  B  is  obferved  to  be  occupied  by  tranfparent  va¬ 
pour,  we  may  conclude  that  the  air  is  completely  ex¬ 
pelled.  Now  fhut  the  pipe  by  flicking  it  into  a  piece 
of  tallow  or  bees- wax  ;  the  vapour  in  B  will  foon  con- 
denfe,  and  there  will  be  a  vacuum.  The  flame  of  a 
lamp  and  blow-pipe  being  directed  to  the  little  pipe, 
will  caufe  it  immediately  to  clofe  and  feal  hermetically. 
We  now  have  a  pretty  inflrument  or  toy  called  a  Pulse 
GLASS.  Grafp  the  ball  A  in  the  hollow  of  the  hand  \ 
the  heat  of  the  hand  will  immediately  expand  the  bub¬ 
ble  of  vapour  which  may  be  in  it,  and  this  vapour  will 
drive  the  water  into  B,  and  then  will  blow  up  through 
it  for  a  long  while,  keeping  it  in  a  flate  of  violent  ebul¬ 
lition,  as  long  as  there  remains  a  drop  or  film  of  water 
in  A.  But  care  muft  be  taken  that  B  is  all  the  while 
kept  cold,  that  it  may  condenfe  the  vapour  as  faft  as  it 
rifes  through  the  water.  Touching  B  with  the  hand, 
or  breathing  warm  on  it,  will  immediately  flop  the  ebul¬ 
lition  in  it.  When  the  water  in  A  has  thus  been  difti- 
pated,  grafp  B  in  the  hand  ;  the  water  will  be  driven  in¬ 
to  A,  and  the  ebullition  will  take  place  there  as  it  did 
in  B.  Putting  one  of  the  balls  into  the  mouth  will 
make  the  ebullition  more  violent  in  the  other,  and  the 
one  in  the  mouth  will  feel  very  cold.  This  is  a  pretty 
illuftration  of  the  rapid  abforption  of  the  heat  by  the 
particles  of  water  which  are  thus  converted  into  elaflic 
vapour.  We  have  feen  this  little  toy  fufpended  by  the 
middle  of  the  tube  like  a  balance,  and  thus  placed  in 
the  infide  of  a  window,  having  two  holes  a  and  h  cut  in 
the  pane,  in  fuch  a  fi [nation  that  when  A  is  full  of  wa¬ 
ter  and  preponderates,  B  is  oppofite  to  the  hole  b . 
Whenever  the  room  became  fufticiently  warm,  the  va¬ 
pour  was  formed  in  A,  and  immediately  drove  the  wa¬ 
ter  into  B,  which  was  kept  cool  by  the  air  coming  into 
the  room  through  the  hole  b.  By  this  means  B  was 
made  to  preponderate  in  its  turn,  and  A  was  then  op¬ 
pofite  to  the  hole  a ,  and  the  procefs  was  now  repeated 
in  the  oppofite  direction  \  and  this  amufement  continued 
IS  as  long  as  the  room  was  warm  enough, 
femnuch  \n  We  knew  that  liquors  differ  exceedingly  in  the  tem- 
the  tempe-  perntures  neceffary  for  their  ebullition.  This  forms  the 
rature  ne-  Vol.  XIX.  Part  II. 
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determined  great  chemical  diftindlion  between  volatile  and  fixed  bo- 
that  dies.  But  the  difference  of  temperature  in  which  they 
boil,  or  are  converted  into  permanently  elaftic  vapour, 
under  the  preffure  of  the  atmofphere,  is  not  a  certain 
meafure  of  their  differences  of  volatility.  The  natural 
boiling  point  of  a  body  is  that  in  which  it  will  be  con¬ 
verted  into  elaftic  vapour  under  no  preflure,  or  in  vacuo > 
The  boiling  point  in  the  open  air  depends  on  the  law  of 
the  elafticity  of  the  vapour  in  relation  to  its  heat.  A 
fluid  A  may  be  lefs  volatile,  that  is,  may  require  more 
heat  to  make  it  boil  in  vacuo ,  than  a  fluid  B  :  But  if 
the  elafticity  of  the  vapour  of  A  be5  more  increafed  by 
an  increafe  of  temperature  than  that  of  the  vapour  of 
B,  A  may  boil  at  as  low,  or  even  at  a  lower  tempera- 
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ture,  in  the  open  air,  than  B  does  ;  for  the  increafed 
elafticity  of  the  vapour  of  A  may  fooner  overcome  the 
preffure  of  the  atmofphere.  Few  experiments  have  been 
made  on  the  relation  between  the  temperature  and  the 
elafticity  of  different  vapours.  So  long  ago  as  the  year 
1765,  we  had  occafion  to  examine  the  boiling  points  of 
all  fuch  liquors  as  we  could  manage  in  an  air-pump  ; 
that  is,  fuch  as  did  not  produce  vapours  which  deftroy- 
ed  the  valves  and  the  leathers  of  the  piftons  :  and  we 
thought  that  the  experiments  gave  us  reafon  to  conclude, 
that  the  elafticity  of  all  the  vapours  was  affedted  by  heat 
nearly  in  the  fame  degree.  For  we  found  that  the  dif-  Difference 
ference  between  their  boiling  points  in  the  air  and  in  between 
vacuo  was  nearly  the  fame  in  all,  namely,  about  1 20  de-  ^eir  ,5.°d- 
grees  of  Fahrenheit’s  thermometer.  It  is  exceedingly 
difficult  to  make  experiments  of  this  kind:  The  va-  vacuo  a- 
pours  are  fo  condenfible,  and  change  their  elafticity  fo  bout  12 c®. 
prodigioufly  by  a  trifling  change  of  temperature,  that 
it  is  almofl  impoflible  to  examine  this  point  with  preci- 
fion.  It  is,  however,  as  we  (hall  fee  by  and  bye,  a  fub- 
jedt  of  confiderable  practical  importance  in  the  mechanic 
arts  y  and  an  accurate  knowledge  of  the  relation  would 
he  of  great  ufe  alfo  to  the  dilfiller  :  and  it  would  be 
no  lefs  important  to  difeover  the  relation  of  their  elafti¬ 
city  and  denfity,  by  examining  their  compreffibility,  in 
the  fame  manner  as  we  have  afeertained  the  relation  iu 
the  cafe  of  what  we  call  aerial fluids ,  that  is,  fuch  as  we 
have  never  obferved  in  the  form  of  liquids  or  folids,  ex¬ 
cept  in  confequence  of  their  union  with  each  other  or 
with  other  bodies.  In  the  article  PNEUMATICS  we 
took  notice  of  it  as  fomething  like  a  natural  law,  that 
all  thefe  airs,  or  gafes  as  they  are  now  called,  had  their 
elafticity  very  nearly,  if  not  exadtly  proportional  to  their 
denfity.  This  appears  from  the  experiments  of  Achard, 
of  Fontana,  and  others,  on  vital  air,  inflammable  air, 
fixed  air,  and  fome  others.  It  gives  us  fome  prefump- 
tion  to  fuppofe  that  it  holds  in  all  elaflic  vapours  what¬ 
ever,  and  that  it  is  connected  xvith  their  elafticity  *,  and 
it  renders  it  fomewhat  probable  that  they  are  all  elaftic, 
only  becaufe  the  caufe  of  heat  (the  matter  of  fire  if  you 
will)  is  elaftic,  and  that  their  law  of  elafticity,  in  refpedt 
of  denfity,  is  the  fame  with  that  of  fire.  But  it  muft 
4  M  be 


rounded  with  many  particles  of  fire,  now  communicated  to  the  air,  and  how  each  of  thefe  veficles  fhall  include  with¬ 
in  it  a  ball  of  air  *,  but  we  cannot  refufe  the  fadl.  We  know,  that  if,  while  linfeed  oil  is  boiling  or  nearly  boiling, 
the  furface  be  obliquely  (truck  with  the  ladle,  it  will  be  dafhed  into  a  prodigious  number  of  exceedingly  fmall  ve¬ 
ficles,  which  will  float  about  in  the  air  for  a  long  while.  Mr  Sauffure  was  (we  think)  the  firft  who  diftindtly  ob¬ 
ferved  tin's  veficular  form  of  mifts  and  clouds )  and  he  makes  confiderable  ufe  of  it  in  explaining  feveral  phenomena 
of  the  atmofphere. 


Steam. 
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be  obferved,  that  although  we  thus  aflign  the  elaflicity  reafoning  muft  equally  apply 


E 


mg. 


of  fire  as  the  immediate  caufe  of  the  elafticity  of  vapour, 
in  the  fame  way,  and  on  the  fame  grounds,  that  we 
afcribe  the  fluidity  of  brine  to  the  fluidity  of  the  water 
city  of  fluids  which  holds  the  folid  fait  in  folution,  it  does  not  follow 
maybe  ow-  that  this  is  owing,  as  is  commonly  fuppofed,  to  a  repul- 
lion  or  tendency  to  recede  from  each  other  exerted  by 
the  particles  of  fire.  We  are  as  much  entitled  to  infer 
a  repulfion  of  unlimited  extent  between  the  particles  of 
water  ;  for  we  fee  that  by  its  means  a  Angle  particle  of 
fea-falt  becomes  difleminated  through  the  whole  of  a 
very  large  veffel.  If  water  had  not  been  a  vifible  and 
palpable  fubftance,  and  the  fait  only  had  been  vifible 
and  palpable,  we  might  have  formed  a  fimilar  notion  of 
chemical  folution.  But  we,  on  the  contrary,  have  con- 
fidered  the  quaquaverfum  motion  or  expanfion  of  the 
fait  as  a  diflemination  among  the  particles  of  water  ;  and 
we  have  afcribed  it  to  the  flrong  attraction  of  the  atoms 
of  fait  for  the  atoms  of  water,  and  the  attraction  of 
thefe  lafl  for  each  other,  thinking  that  each  atom  of  fait 
accumulates  round  itfelf  a  multitude  of  watery  atoms, 
and  by  fo  doing  mufl  recede  from  the  other  faline  atoms. 
Nay,  we  farther  fee,  that  by  forces  which  we  naturally 
confider,  as  attractions,  an  expanfion  may  be  produced  of 
the  whole  mafs,  which  will  aCt  againft  external  me¬ 
chanical  forces.  It  is  thus  that  wood  fvvells  with  al- 
moft  infuperable  force  by  imbibing  moifture  ;  it  is  thus 
that  a  fponge  immerfed  in  water  becomes  really  an  ela- 
flic  compreflible  body  *,  refembling  a  blown  bladder  ; 
and  there  are  appearances  which  warrant  us  to  apply 
this  mode  of  conception  to  elaflic  fluids. — When  air  is 
fuddenly  compreffed,  a  thermometer  included  in  it  fhows 
a  rife  of  temperature  ;  that  is,  an  appearance  of  heat 
now  redundant  which  was  formerly  combined.  The  heat 
feems  to  be  fqueezed  out  as  the  water  from  the  fponge. 

*6  Accordingly  this  opinion,  that  the  elafticity  of  fleam 

Afcribed  by  and  other  vapours  is  owing  merely  to  the  attraction  for 
iome  to  at-  fire,  and  the  confequent  diflemination  of  their  particles 
n*  trough  the  whole  mafs  of  fire,  has  been  entertained  by 
periy!^™  many  naturalifts,  and  it  has  been  afcribed  entirely  to 
attraction.  We  by  no  means  pretend  to  decide  ;  but 
we  think  the  analogy  by  far  too  flight  to  found  any 
confident  opinion  on  it.  The  aim  is  to  folve  phenomena 
by  attraction  only,  as  if  it  were  of  more  eafy  concep¬ 
tion  than  repulfion.  Confidered  merely  as  faCts,  they 
are  quite  on  a  par.  The  appearances  of  nature  in 
which  we  obferve  aCtual  recedes  of  the  parts  of  body 
from  each  other,  are  as  diftinCt,  and  as  frequent  and  fa¬ 
miliar,  as  the  appearances  of  aCtual  reproach.  And  if 
we  attempt  to  go  farther  in  our  contemplation,  and  to 
conceive  the  way  and  the  forces  by  which  either  the 
approximation  or  recedes  of  the  atoms  are  produced, 
we  muft  acknowledge  that  we  have  no  conception  of 
the  matter  j  and  w’e  can  only  fay,  that  there  is  a  caufe 
of  thefe  motions,  and  we  call  it  a  force,  as  in  every  cafe 
of  the  production  of  motion.  We  call  it  attraction  or 
repulfion  juft  as  we  happen  to  contemplate  an  accefs  or 
a  recefs.  But  the  analogy  here  is  not  only  flight,  but 
imperfeCt,  and  fails  mofl  in  thofe  cafes  which  are  moft 
Ample,  and  where  we  fliould  expeCt:  it  to  be  moft  com¬ 
plete.  We  can  fqueeze  water  out  of  a  fponge,  it  is 
true,  or  out  of  a  piece  of  green  wood  ;  but  when  the 
white  of  an  egg,  the  tremella,  or  fome  gums,  fwell  to 
m  a  hundred  times  their  dry  dimenfions  by  imbibing  water, 
we  cannot  fqueeze  out  a  particle.  If  fluidity  (for  the 


to  this  as  to  vapourouf-  Steam, 
nefs)  be  owing  to  an  accumulation  of  the  extended 
matter  of  fire,  which  gradually  expanded  the  folid  by 
its  very  minute  additions  ;  and  if  the  accumulation  round 
a  particle  of  ice,  which  is  neceflary  for  making  it  3  par¬ 
ticle  of  water,  be  fo  great  in  comparifon  of  what  gives 
it  the  expanfion  of  one  degree,  as  experiment  obliges 
us  to  conclude — it  feems  an  inevitable  confequence  that 
all  fluids  fhould  be  many  times  rarer  than  the  folids  from 
which  they  are  produced.  But  we  know  that  the  dif¬ 
ference  is  trifling  in  all  cafes,  and  in  fome  (water,  for 
inflance,  and  iron)  the  folid  is  rarer  than  the  fluid. 

Many  other  arguments,  (each  of  them  perhaps  of  little  ,  17 
weight  when  taken  alone,  but  which  are  all  fyflemati-  More  Pro~ 
cally  connected)  concur  in  rendering  it  much  more  °w' 

probable  that  the  matter  of  fire,  in  caufing  elafticity,  ^utuafre- 

a&s  immediately  by  its  own  elasticity,  which  we  cannot  pulflon  be- 
conceive  in  any  other  way  than  as  a  mutual  tendency  in  tw  een  the 
its  particles  to  receive  from  each  other;  and  we  doubt Pa*'ticles ^ 
not  but  that,  if  it  could  be  obtained  alone,  we  fliould 

find  it  an  elaflic  fluid  like  air.  We  even  think  that 

there  are  cafes  in  which  it  is  obferved  in  this  ftate.  The 
elaflic  force  of  gunpowder  is  very  much  beyond  the 
elafticity  of  all  the  vapours  which  are  produced  in  its 
deflagration,  each  of  them  being  expanded  as  much  as 
we  can  reafonably  fuppofe  by  the  great  heat  to  which 
they  are  expofed.  The  writer  of  this  article  exploded 
fome  gunpowder  mixed  with  a  confiderable  portion  of 
finely  powdered  quartz,  and  another  parcel  mixed  with 
fine  filings  of  copper.  The  elafllcity  was  meafured  by 
the  penetration  of  the  ball  which  was  difcharged,  and 
was  great  in  the  degree  now  mentioned.  The  experi¬ 
ment  was  fo  conduced,  that  much  of  the  quartz  and 
copper  was  collected  ;  none  of  the  quartz  had  been 
melted,  and  fome  of  the  copper  was  not  melted.  The 
heat,  therefore,  could  not  be  fuch  as  to  explain  the 
elafticity  by  expanfion  of  the  vapours  ;  and  it  became 
not  improbable  that  fire  was  aCting  here  as  a  detached 
chemical  fluid  by  its  own  elafticity.  But  to  return  to 
our  fubjeCt. 

There  is  one  circumftance  in  which  we  think  our  js 
own  experiments  fliow  a  remarkable  difference  (at  lead  Probably 
in  degree)  between  the  condenfible  and  incondenfible a  grt  at  dif- 
vapours.  It  is  well  known,  that  when  air  is  very  fud- 
denly  expanded,  cold  is  produced,  and  heat  when  it  isdcnfible 
fuddenly  condenfed.  When  making  experiments  with  and  incon- 
the  hopes  of  difcovering  the  connexion  between  the  denfible  va- 
elafticity  and  denfity  of  the  vapours  of  boiling  water,  Pours  > 
and  alfo  of  boiling  fpirits  of  turpentine,  we  found  the 
change  of  denfity  accompanied  by  a  change  of  tempera¬ 
ture  vafily  greater  than  in  the  cafe  of  incocrcible  gafes. 

When  the  vapour  of  boiling  water  was  fuddenly  allowed 
to  expand  into  five  times  its  bulk,  we  obferved  the  de- 
preflion  of  a  large  and  fenfible  air  thermometer  to  be 
at  leaft  four  or  five  times  greater  than  in  a  fimilar  ex¬ 
panfion  of  common  air  of  the  fame  temperature.  The 
chemical  reader  will  readily  fee  reafons  for  expeCting, 
on  the  contrary,  a  fmaller  alteration  of  temperature, 
both  on  account  of  the  much  greater  rarity  of  the  fluid, 
and  on  account  of  a  partial  condenfation  of  its  water  rp 
and  the  confequent  difengagement  of  combined  heat.  ari{*  a^° 

This  difference  in  the  quantity  of  fire  which  is  com- 
bined  in  vapours  and  gafes  is.fo  confiderable,  *as  to  au-the 
thorize  us  to  fuppofe  that  there  is  fome  difference  in  the  cal  confti- 
chemical  conftitution  of  vapours  and  gafes,  and  that  the  tutl0n  of 

connection  v?pjur* 


S  T  E  [  643  ]  S  T  E 


Steam. 


General 

Observa¬ 

tions. 


20 

Steam  rifc.s 
at  cliff  rent 
tempera¬ 
tures,  ac¬ 
cording  as 
the  air  is 
heavy  cr 
light. 


connexion  between  the  fpecific  bafes  of  the  vapour  and 
the  fire  which  it  contains  is  not  the  fame  in  air,  for  in- 
flance,  as  in  the  vapour  of  boiling  water  3  and  this  dif¬ 
ference  may  be  the  reafon  why  the  one  is  eafily  conden- 
fible  by  cold,  while  the  other  has  never  been  exhibited  in 
a  liquid  or  folid  form,  except  by  means  of  its  chemical 
union  with  other  fubftances.  In  this  particular  infiance 
we  know  that  there  is  an  elfential  difference — that  in 
vital  or  atmofpheric  air  there  is  not  only  a  prodigious 
quantity  of  fire  which  is  not  in  the  vapour  of  water,  but 
that  it  alfo  contains  light,  or  the  caufe  of  light,  in  a 
combined  ftate.  This  is  fully  evinced  by  the  great 
difeovery  of  Mr  Cavendifh  of  the  compofition  of  water. 
Here  we  are  taught  that  water  (and  confequently  its 
vapour)  confifts  of  air  from  which  the  light  and  greateft 
part  of  the  fire  have  been  feparated.  And  the  fubfe- 
quent  difeoveries  of  the  celebrated  Lavoifier  (how,  that 
almoft  all  the  condenfible  gafes  with  which  we  are  ac¬ 
quainted  confift  either  of  airs  which  have  already  loft 
much  of  their  fire  (and  perhaps  light  too),  or  of  matters 
in  which  we  have  no  evidence  of  fire  or  light  being  com¬ 
bined  in  this  manner. 

This  confidejration  may  go  far  in  explaining  this  dif¬ 
ference  in  the  condenfibility  of  thefe  different  fpecies  of 
aerial  fluids,  the  gafes  and  the  vapours  3  and  it  is  with 
this  qualification  only  that  we  are  difpofed  to  allow  that 
all  bodies  are  condenfible  into  liquids  or  folids  by  ab- 
ftra&ing  the  heat.  In  order  that  vital  air  may  become 
liquid  or  folid,  we  hold  that  it  is  not  fufticient  that  a 
body  be  prefen  ted  to  it  which  {hall  fimply  abftrafl  its 
heat.  This  would  only  abflra£l  its  uncombined  fire. 
But  another  and  much  larger  porlion  remains  chemically 
combined  by  means  of  light.  A  chemical  affinity  muft 
be  brought  into  action  which  may  ahftraft,  not  the 
fire  from  the  oxygen  (to  fpeak  the  language  of  Mr  La¬ 
voifier),  but  the  oxygen  from  the  fire  and  light.  And 
our  produdlion  is  not  the  detached  bafis  of  air,  but  de¬ 
tached  heat  and  light,  and  the  formation  of  an  oxide  of 
fome  kind. 

To  profecute  the  chemical  confideration  of  Steams 
farther  than  thefe  general  obfervations,  which  are  ap¬ 
plicable  to  all,  would  be  almoft  to  write  a  treatife  of 
chemiftry,  and  would  be  a  repetition  of  many  things 
which  have  been  treated  of  in  fufficient  detail  in  other 
articles  of  this  work.  We  fliall  therefore  conclude  this 
article  with  fome  other  obfervations,  which  are  alfo  ge¬ 
neral,  with  refpeft  to  the  different  kinds  of  coercible 
vapours,  but  which  have  a  particular  relation  to  the  fol¬ 
lowing  article. 

Steam  or  vapour  is  an  elaftic  fiuid,  whofe  elafticity 
balances  the  preffure  of  the  atmofphere  ;  and  it  has  been 
produced  from  a  folid  or  liquid  body  railed  to  a  fufficient 
temperature  for  giving  it  this  elafticity  3  that  is,  for 
caufing  the  fluid  to  boil.  This  temperature  muft  vary 
with  the  preffure  of  the  air.  Accordingly  it  is  found, 
that  when  the  air  is  light  (indicated  by  the  barometer 
being  low),  the  fluid  will  boil  fooner.  When  the  ba¬ 
rometer  ftands  at  30  inches,  water  boils  at  the  tempe¬ 
rature  2 12°.  If  it  ftands  fo  low  as  28  inches,  water 
will  boil  at  2084*  In  the  plains  of  Quito,  or  at  Gon- 
dar  in  Abyflinia,  where  the  barometer  ftands  at,  about 
21  inches,  water  will  boil  at  195°.  Highly  re 6lified 
alcohol  will  boil  at  1600,  and  vitriolic  ether  will  boil 
at  88°  or  89°.  This  is  a  temperature  by  no  means  un¬ 
common  in  thefe  places  3  nay,  the  air  is  frequently 


warmer.  Vitriolic  ether,  therefore,  is  a  liquor  which  Steam, 
can  hardly  be  known  in  thofe  countries.  It  is  hardly  1 
pofflble  to  preferve  it  in  that  form.  If  a  phial  have  not 
its  ftopper  firmly  tied  down,  it  will  be  blown  out,  and 
the  liquor  will  boil  and  be  diftipated  in  fleam.  On  the 
top  of  Cliimbora9ao,  the  human  blood  muft  be  difpofed 
to  give  out  air-bubbles. 

We  Laid  fome  time  ago,  that  we  had  concluded,  from^^f^ 
fome  experiments  made  in  the  receiver  of  an  air-pump,  b"0li  nmjer 
that  fluids  boil  in  vacuo  at  a  temperature  nearly  x  20  the  preffure 
degrees  lower  than  that  neceffary  for  their  boiling  in  of  the  va- 
the  open  air.  But  vre  now  fee  that  this  muft  have  been 
but  a  grofs  approximation  3  for  in  thefe  experiments  J^em 
the  fluids  were  boiling  under  the  preffure  of  the  vapour  the  conciul 
which  they  produced,  and  which  could  not  be  abflracled  lion  men- 
by  working  the  pump.  It  appears  from  the  experi-  tioned  in 
ments  of  Lord  Charles  Cavendifh,  mentioned  in  the  ar- n  .r4’ Is^  - 
tide  Pneumatics,  that  water  of  the  temperature  7  20  approxuna- 
was  converted  into  elaftic  vapour,  which  balanced  a  pref-tion. 
fure  of  ^ths  of  an  inch  of  mercury,  and  in  this  ftate  it 
occupied  the  receiver,  and  did  not  allow  the  mercury  in 
the  gauge  to  fink  to  the  level.  As  fall  as  this  was  ab- 
ft  rafted  by  working  the  air-pump,  more  of  it  was  pro¬ 
duced  from  the  furface  of  the  water,  fo  that  the  preffure 
continued  the  fame,  and  the  water  did  not  boil.  Had 
it  been  pofflble  to  produce  a  vacuum  above  this  water, 
it  would  have  boiled  for  a  moment,  and  would  even  have 
continued  to  boil,  if  the  receiver  could  have  been  kept 
very  cold. 

Upon  reading  thefe  experiments,  and  fome  very  curi-  .  22  f 
ous  ones  of  Mr  Nairne,  in  the  Phil.  Tranf.  vol.  lxvii.  experi-”  ° 
the  writer  of  this  article  was  induced  to  examine  more  ments  to 
particularly  the  relation  between  the  temperature  of  the  ^etermiDf 
vapour  and  its  elafticity,  in  the  following  manner  :  *he  iehd°n 

ABCD  (fig.  2.)  is  the  fedlion  of  a  fmall  digefter  theTempe- 
made  of  copper.  Its  lid,  which  is  faftened  to  the  bodyratureof 
with  {crews,  is  pierced  with  three  holes,  each  of  which  vapour  and 
bad  a  fmall  pipe  foldered  into  it.  The  firft  hole  was  elaftici- 
furnifhed  with  a  brafs  fafety-valve  V,  nicely  fitted  to  it  ^ 
by  grinding.  The  area  of  this  valve  was  exactly  ^th  of  & 
an  inch.  There  refted  on  the  ftalk  at  top  of  this  valve 
the  arm  of  a  fteelyard  carrying  a  Hiding  weight.  This 
arm  had  a  fcale  of  equal  parts,  fo  adjufted  to  the  weight 
that  the  number  on  the  fcale  correfponded  to  the  inches 
of  mercury,  whofe  preffure  on  the  under  furface  of  the 
valve  is  equal  to  that  of  the  fteelyard  on  its  top  3  fo  that 
when  the  weight  was  at  the  divifion  10,  the  preffure  of 
the  fteelyard  on  the  valve  was  juft  equal  to  that  of  a 
column  of  mercury  10  inches  high,  and  ^th  Qf  an  inch 
bafe.  The  middle  hole  contained  a  thermometer  T 
firmly  fixed  into  it,  fo  that  no  vapour  could  efcape  by 
its  fides.  The  ball  of  this  thermometer  was  but  a  little 
way  below  the  lid.  The  third  hole  received  occafion- 
ally  the  end  of  a  glafs-pipe  SGF,  whofe  defeending  leg 
was  about  3 6  inches  long.  When  this  fyphon  was  not 
ufed,  the  hole  was  properly  ftiut  with  a  plug. 

The  veffel  was  half  filled  with  diftilled  water  which 
had  been  purged  of  air  by  boiling.  The  lid  was  then 
fixed  on,  having  the  third  hole  S  plugged  up.  A  lamp 
being  placed  under  the  veffel,  the  water  boiled,  and  the 
fleam  iifued  copioufly  by  the  fafety-valve.  The  ther¬ 
mometer  flood  at  213,  and  a  barometer  in  the  room  at 
29.9  inches.  The  weight  was  then  put  on  the  fifth  di¬ 
vifion.  The  thermometer  immediately  began  to  rife  3 
and  when  it  w’?.s  at  220,  the  fleam  iffued  by  the  fides 
4  M  2  of 
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of  the  valve.  The  weight  was  removed  to  the  loth 
diviiion  ;  but  before  the  thermometer  could  be  dittin£tly 
obferved,  the  Iteam  was  bluing  at  the  valve.  Thi  lamp 
was  removed  farther  from  the  bottom  of  the  veffel,  that 
the  progrefs  of  heating  might  be  more  moderate ;  and 
when  the  fleam  ceafed  to  ilfue  from  the  valve,  the  ther¬ 
mometer  was  at  227.  The  weight  was  nowT  fhifted  to 
iy?  and  by  gradually  approaching  the  lamp,  the  fleam 
again  iffued,  and  the  thermometer  was  at  13 2-J-.  This 
mode  of  trial  was  continued  all  the  way  to  the  75th 
diviiion  of  the  feale.  The  experiments  were  then  re¬ 
peated  in  the  contrary  order;  that  is,  the  weight  being 
fufpended  at  the  75th  divifion,  and  the  fleam  bluing 
flrongly  at  the  valve,  the  lamp  was  withdrawn,  and  the 
moment  the  fleam  ceafed  to  come  out,  the  thermome¬ 
ter  was  obferved.  The  fame  was  done  at  the  70th,  65th, 
divifion,  &cc.  Thefe  experiments  were  feveral  times  re¬ 
peated  both  ways ;  and  the  means  of  all  the  relults  for 
each  divifion  are  expreffed  in  the  following  table,  where 
column  iff  exprefles  the  elafticity  of  the  fleam,  being 
the  fum  of  20.9,  and  the  divifion  of  the  fteelyard *,  co¬ 
lumn  2d  exprrfles  the  temperature  of  the  fleam  corre- 
fponding  to  this  elaflicity. 


I. 

35  inches. 
40 
45 
5° 

55 

60 

65 

7° 

75 

80 

85 

00 

95 

100 

105 


II. 

2 1 90 

226 

232 

237 

242 

247 

251 

255 

259 

263 

267 

2704. 

2744* 

278 

281 


A  very  different  procefs  was  neceffary  for  afeertaining 
the  elaflicity  of  the  fleam  in  lower  temperatures,  and 
confcquently  under  fmaller  preffures  than  that  of  the 
atmofphere.  The  glafs  fyphon  SGF  was  now  fixed  in¬ 
to  its  hole  in  the  lid  of  the  digefler.  The  water  was 
made  to  boil  fmartly  for  fome  time,  and  the  fleam  blued 
copioufly  both  at  the  valve  and  at  the  fyphon.  The 
lower  end  of  the  fyphon  was  now  immerfed  into  a  broad 
faucer  of  mercury,  and  the  lamp  inilantly  removed, 
2nd  every  thing  \va s  allowed  to  grow  cold.  By  this  the 
fleam  was  gradually  condenfed,  and  the  mercury  rofe 
in  the  fyphon,  without  fenfibly  finking  in  the  faucer. 
The  valve  and  all  the  joints  were  fmeared  with  a  thick 
Clammy  cement,  compofed  of  oil,  tallow,  and  rofin, 
which  effectually  prevented  all  ingrefs  of  air.  The  wea¬ 
ther  was  clear  and  frofly,  and  the  barometer  Handing  at 
29.84,  and  the  thermometer  in  the  veffel  at  4 2°.  The 
mercury  in  the  fyphon  flood  at  29.7)  or  fome  what 
higher,  thus  fhowing  a  very  complete  ccndenfation. 
The  whole  veffcl  was  fur  rounded  with  pounded  ice,  of 
the  temperature  32°^  This  made  no  fenfibie  change 
in  the  height  of  the  mercury.  A  mark  was  now  made 
at  the  furface  of  the.  mercury.  One  obferver  was  Ra¬ 
tioned  at  the  thermometer,  with  inflruSions  to  call  out 
as  the  thermometer  reached  the  divifions  42,  47,  52, 


57,  and  fo  on  by  every  five  degrees  till  it  fhould  attain  Stezm. 
the  boiling  heat.  Another  obferver  noted  the  cor  re-  vr“ 
fponding  defeents  of  the  mercury  by  a  feale  of  inches, 
which  had  its  beginning  placed  at  29.84  from  the  fur- 
face  of  the  mercury  in  the  faucer. 

The  pounded  ice  was  now  removed,  and  the  lamp 
placed  at  a  confiderable  diflance  below  the  veffel,  fo  as 
to  warm  its  contents  very  flowly.  Thefe  obfervations 
being  very  eafily  made,  were  feveral  times  repeated,  and 
their  mean  refults  are  fet  down  in  the  following  table  : 

Only  obferve,  that  it  was  found  difficult  to  note  down 
the  defeents  for  every  fifth  degree,  becaufe  they  fuc- 
ceeded  each  other  fo  faft.  Every  10th  was  judged  Ef¬ 
ficient  for  eflablifhing  the  law  of  variation.  The  firit 
column  of  the  table  contains  the  temperature,  and  the 
fecond  the  defeent  (in  inches)  of  the  mercury  from  the 
mark  29.84. 


32° 

5 

40 

O.l 

5° 

0.2 

60 

o-35 

70 

o-55 

80 

0.82 

90 

1.18 

100 

1.61 

1 10 

2.25 

1 20 

3-co 

13° 

3*95 

140 

5*1 5 

150 

6.72 

160 

8.65 

170 

1 1 .05 

180 

14.05 

J90 

17-85 

200 

22.62 

210 

28.65 

Four  or  five  numbers  at  the  t@p  of  the  column  of 
elaflieities  are  not  fo  accurate  as  the  others,  becaufe  the 
mercury  puffed  pretty  quickly  through  thefe  points. 

Blit  the  progrefs  was  extremely  regular  through  the  re¬ 
maining  points  ;  fo  that  the  elafficities  correfponding  to 
temperatures  above  70°  may  be  confidered  as  very  accu¬ 
rately  afeertained. 

Not  being  altogether  fatisfied  with  the  method  em¬ 
ployed  for  meafuring  the  elafiicity  in  temperatures  above 
that  of  boiling  water,  a  better  form  of  experiment  was 
adopted.  (Indeed  it  was  the  want  of  other  apparatus 
which  made  ir  neceffary  to  employ  the  former).  A  glafs 
tube  was  procured  of  the  form  reprefented  in  fig.  3.  hav-p-  ^ 
ing  a  little  eifiern  L,  from  the  top  and  bottom  of  which  h 
proceeded  the  fyphons  K  and  MM.  The  cittern  con¬ 
tained  mercury,  and  the  tube  MN  was  of  a  flender  bore, 
and  was  about  fix  feet  two  inches  long.  The  end  K  rvas 
firmly  fixed  in  the  third  hole  of  the  lid,  and  the  long 
leg  of  the  fyphon  rvas  furnifhed  with  a  feale  of  inches, 
and  firmly  fattened  to  an  upright  poft. 

The  lamp  was  now  applied  at  fuch  a  dittance  from 
the  vefiel  as  to  warm  it  fiowly,  and  make  the  water 
boil,  the  ft  earn  efcaping  for  fome  time  through  the  fafe- 
iy-valve.  A  heavy  weight  was  then  fufpended  ce  the 
fteelyard  ;  fuch  as  it  xvas  known  that  the  veffel  would 
fupport,  and  at  the  fame  time,  fuch  as  would  rot  allow 
the  fleam  to  force  the  mercury  out  of  the.  long  tube. 

The  thermometer  began  immediately  to  rife,  as  alfo  the 

mercury 


mJ 


Steam. 


mercury  in  the  tube  MN, 

1  are  marked  in  the  following  table 
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Their  correfpondent  Nations  elafticity  was  11.05 


per  at  ure. 

ElajHcity . 

212° 

0.0 

220 

59 

230 

14.6 

240 

25.0 

250 

36-9 

£60 

5°- 4 

270 

64.2 

280 

106.0 

This  form  of  the  experiment  is  much  more  fufceptible 
of  accuracy  than  the  other,  and  the  meafures  of  elafticity 
are  more  to  be  depended  on.  In  repeating  the  experi¬ 
ment,  they  were  found  much  more  conftant *,  whereas, 
in  the  former  method,  differences  occurred  of  two  inches 
and  upwards. 

We  may  now  connefl  the  two  fets  of  experiments  in¬ 
to  one  table,  by  adding  to  the  numbers  in  this  laft  table 
the  conftant  height  2,9.9,  which  was  the  height  of  the 
mercury  in  the  barometer  during  the  laft  fet  of  obfer- 
vaiions. 


Temperature . 

Elafticity. 

3*° 

0.0 

4° 

0.1 

5° 

0.1 

60 

0*35 

7° 

o*55 

80 

0.82 

90 

1.25 

ICO 

1.6 

I  10 

2.25 

120 

3*° 

130 

3*95 

I40 

5*T5 

150 

6.72 

l60 

8.65 

170 

11.05 

l80 

14.05 

I90 

J7-85 

200 

22.62 

210 

28.65 

220 

35-8 

230 

K  44.7 

24O 

549 

25O 

66.8 

260 

80.3 

270 

94. 1 

280 

105.9 

23 

‘Which  a- 
giee  well 
with  th;.fc: 
ni  Mr  A- 
thard. 
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the  water  was  1 68°,  and  the  al¬ 
cohol  I34°.4.  Obferving  the  difference  between  the  1 
temperatures  of  equally  elaftic  vapours  of  water  and  al¬ 
cohol  not  to  be  conftant,  but  gradually  to  diminifh,  in 
Mr  Achard’s  experiments,  along  with  the  ela^icity,  it 
became  intcrefting  to  difeover  whether  and  at  what  tem¬ 
perature  this  difference  would  vanifli  altogether.  Ex¬ 
periments  were  accordingly  made  by  the  writer  of  this 
article,  fimilar  to  thofe  made  with  water.  They  were 
not  made  with  the  fame  fcrupulous  care,  nor  repeated 
as  they  deferved,  but  they  fumifhed  rather  an  unexpe£l- 
ed  re ful t.  The  following  table  will  give  the  reader  a 
diftind  notion  of  them  : 


Steam'. 


Temperature . 

ElajHcity. 

3  2° 

0.0 

40 

0.1 

60 

0.8 

80 

0.8 

100 

3*9 

120 

6.9 

140 

1 2.2 

i6q 

21.3 

180 

34* 

200 

52*4 

220 

78  5 

240 

11 5- 

In  the  memoirs  of  the  Royal  Academy  of  Berlin  for 
1782,  there  is  an  account  of  fome  experiments  made  by 
Mr  Achard  on  the  elaftic  force  of  fleam,  from  the  tem¬ 
perature  3  2°  to  212°.  They  agree  extremely  well  with 
thofe  mentioned  here,  rarely  differing  more  than  two  or 
three  tenths  of  an  inch.  He  alfo  examined  the  elafticity 
of  the  vapour  produced  from  alcohol,  and  found,  that 
when  the  elafticity  was  equal  to  that  of  the  vapour  of 
water,  the  temperature  was  about  350  lower.  Thus, 
when  the  elafticity  of  both  was  meafured  by  2S.I  inches 
of  mercury,  the  temperature  of  the  watery  vapour  was 
209°,  and  that  of  the  fpirituous  vapour  was  1  7 30.  When 
the  elafticity  was  18.5,  the  temperature  of  the  water 
was  180.5,  and  that  of  the  alcohol  154.6.  When  the 


*4 

We  fay  that  the  refult  was  unexpected  ;  for  as  the  natu-  An  unex* 
ral  boiling  point  feemed  by  former  experiments  to  be  re" 

in  all  fluids  about  1 20°  or  more  below  their  boiling  p^g 
point  in  the  ordinary  preffure  of  the  atmofphere,  it  ’  was  tempera- 
reafonable  to  expe£l  that  the  temperature  at  which  they  tu res  of  e- 
ceafed  to  emit  fenfibly  elaftic  fleam  would  have  fome  ela*" 

relation  to  their  temperatures  when  emitting  fleam  °f  of  water  ^ 
any  determinate  elafticity.  Now  as  the  vapour  of  alco-  and  alco-,.. 
hoi  of  elafticity  30  has  its  temperature  about  36°  lower  hoi.  . 
than  the  temperature  of  water  equally  elaftic,  it  was  to 
be  expelled  that  the  temperature  at  which  it  ceafed  to 
be  fenfibly  affefled  would  be  feveral  degrees  lower  than 
3 2°.  It  is  evident,  however,  that  this  is  not  the  cafe. 

But  this  is  a  point  that  deferves  more  attention,  becaufe 
it  is  clofely  connected  with  the  chemical  relation  be¬ 
tween  the  element  (if  fuch  there  be)  of  fire  and  the 
bodies  into  whofe  compofition  it  feems  to  enter  as  a 
conftituent  part.  What  is  the  temperature  3  2°,  to 
make  it  peculiarly  connefled  with  elafticity  ?  It  is  a 
temperature  affumed  by  us  for  our  own  conveniency, 
on  account  of  the  familiarity  of  w*ater  in  our  experi¬ 
ments.  Ether,  we  know7,  boils  in  a  temperature  far 
below7  this,  as  appears  from  Dr  Cullen’s  experiments 
narrated  in  the  Efiays  Phyfical  and  Literary  of  Edin¬ 
burgh.  On  the  faith  of  former  experiments,  wre  may 
be  pretty  certain  that  it  will  boil  in  vacuo  at  the  tem¬ 
perature — 14°,  becaufe  in  the  air  it  boils  at  +106®. 

Therefore  w*e  may  be  certain,  that  the  fleam  or  vapour 
of  ether,  wdien  of  the  temperature  3  2°,  will  be  very  fen¬ 
fibly  elaftic.  Indeed  Mr  Lavoifier  fays,  that  if  it  be 
expofed  in  an  exhaufted  receiver  in  winter,  its  vapour 
will  fupport  mercury  at  the  height  of  10  inches.  A 
feries  of  experiments  on  this  vapour  fimilar  to  the  above 
■would  be  very  inftru6tive.  We  even  wdfti  that  thofe  on 
alcohol  w?ere  more  carefully  repeated.  If  we  draw7  a 
curve  line,  of  which  the  abfclffa  is  the  line  of  tempera¬ 
tures,  and  the  ordinates  are  the  correfponding  heights  of 
the  mercury  in  thefe  experiments  on  w?.ter  and  alcohol, 
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Fig-  4. 


we  fhall  obfcrve,  that  although  they  both  fenfibly  coin¬ 
cide  at  3 2°,  and  have  the  abfciffa  for  their  common  tan¬ 
gent,  a  very  fmall  error  of  obfervation  may  be  the  caufc 
of  this,  and  the  curve  which  cxpreffes  the  elafticity  of 
fpirituous  vapour  may  really  intcrfeX  the  other,  and  go 
backwards  confiderably  beyond  3  2°. 

This  range  of  experiments  gives  life  to  fome  curious 
and  important  reflexions.  We  nowv fee  that  no  parti¬ 
cular  temperature  is  neceffary  for  water  affuming  the 
form  of  permanently  elaflic  vapour  5  and  that  it  is  high¬ 
ly  probable  that  it  affumes  this  form  even  at  the  tempe¬ 
rature  3  2°  j  only  its  elafticity  is  too  fmall  to  afford  us 
any  fenfible  meafure.  It  Is  well  known  that  even  ice 
evaporates  (fee  experiments  to  this  purpofe  by  Mr  Wil- 
fon  in  the  Philofophical  TranfaXions,  when  a  piece  of 
polifhed  metal  covered  with  lioar-froft  became  perfeXlj 
clear  by  expofing  it  to  a  dry  froffy  wind). 

Even  mercury  evaporates,  or  is  converted  into  elaflic 
vapour,  when  all  external  prefiure  is  removed.  The  dim 
film  which  may  frequently  be  obferved  in  the  upper 
part  of  a  baromete?  which  Hands  near  a  dream  of  air, 
is' found  to  be  fmall  globules  of  mercury  flicking  to  the 
in  fide  of  the  tube.  They  may  be  feen  by  the  help  of 
a  magnifying  glafs,  and  arc  the  heft  tcfl  of  a  well  made 
barometer.  They  will  be  entirely  removed  by  caufing 
the  mercury  to  rife  along  the  tube.  It  will  lick  them 
all  up.  They  confift  of  mercury  which  had  evaporated 
in  the  void  fpace,  and  was  afterwards  condenfed  by  the 
cold  glafs.  But  the  elafticity  is  too  fmall  to  occafion  a 
fenfible  depreftion  of  the  column,  even  wfien  confidcr- 
ably  warmed  by  a  candle. 

Many  philofophers  accordingly  imagine,  that  fponta- 
neous  evaporation  in  low  temperatures  is  produced  in 
this  way.  But  we  cannot  be  of  this  opinion,  and  muft 
ftill  think  that  this  kind  of  evaporation  is  produced  by 
the  diffolving  power  of  the  air.  When  mcift  air  is  fud- 
denly  rarefied,  there  is  always  a  precipitation  of  water. 
This  is  moft  diftinXly  fecn  when  we  work  an  air-pump 
brifkly.  A  mift  is  produced,  which  we  fee  plainly  fall 
to  the  bottom  of  the  receiver.  But  by  this  new  doc¬ 
trine  the  very  contrary  fhould  happen,  becauic  the'  ten¬ 
dency  of  water  to  appear  in  the  elaflic  form  is  promo¬ 
ted  by  removing  the  external  prefiure  5  and  we  really 
imagine  that  more  of  it  now  aXually  becomes  fimple 
elaflic  watery  vapour.  But  the  mift  or  precipitation 
fhows  incontrovertibly,  that  there  had  been  a  previous 
folution.  Solution  is  performed  by  forces  which  aX  in 
the  way  of  attraXion  ;  or,  to  exprefs  it  more  fafely,  fo- 
lutions  are  accompanied  by  the  mutual  approaches  of 
the  particles  of  the  menftruum  and  folved  :  all  fuch  ten¬ 
dencies  are  obferved  to  inereafe  by  a  diminution  of  di- 
ftance.  Hence  it  mvjl  follow,  that  air  of  double  denfi- 
ty  will  diffolve  more  than  twice  as  much  water.  There¬ 
fore  when  we  fuddenly  rarefy  faturated  air  (even  though 
its  heat  fhould  not  diminith)  fome  water  muft  be  let 
go.  What  may  he  its  quantity  we  know  not ;  but  it 
tnai{  be  more  than  what  would  now  become  elaflic  by 
this  diminution  of  furrounding  prefiure  ;  and  it  is  not 
unlikelv  but  this  may  have  fome  effeX  in  producing 
the  vefieles  ( which  we  found  fo  difficult  to  explain. 
Thefe  may  be  filled  with  pure  watery  vapour,  and  be 
floating  in  a  fluid  compofed  of  water  diiTolved  in  air. 
An  experiment  of  Fontana-s  feems  to  put  this  matter 
out  of  doubt.  A  diftilling  apparatus  AB  (fig.  4.) 


was  fo  contrived,  that  the  heat  was  applied  above  the  Steam, 
fur  face  of  the  water  in  the  alembic  A  This  was  done  v 
by  inclofing  it  in  another  veffel  CC,  filled  with  hot  wa¬ 
ter.  Iu  the  receiver  B  there  was  a  fort  of  barome¬ 
ter  D,  with  an  open  ciftern,  in  order  to  fee  what 
prefiure  there  was  on  the  furface  of  the  fluid.  While 
the  receiver  and  alembic  contained  air,  the  heat  applied 
at  A  produced  no  fenfible  diftillation  during  feveral 
hours  :  But  on  opening  a  cock  E  in  the  receiver  at 
its  bottom,  and  making  the  water  in  the  alembic  to  boil, 
fleam  was  produced  which  foon  expelled  all  the  air, 
and  followed  it  through  the  cock.  The  cock  was  now 
fluifc,  and  the  whole  allowed  to  grow  cold  by  removing 
the  fire,  and  applying  cold  water  to  the  alembic.  The 
barometer  fell  to  a  level  nearly.  Then  warm  water 
was  allowed  to  get  into  the  outer  veffel  CC.  The  ba¬ 
rometer  rofe  a  little,  and  the  diftillation  went  on  brifkly 
without  the  fmalleft  ebullition  in  the  alembic.  The  eon- 
clufion  is  obvious :  while  there  was  air  in  the  receiver 
and  communicating  pipe,  the  diftillation  proceeded  en¬ 
tirely  by  the  diiTolving  power  of  this  air.  Above  the 
water  in  the  alembic  it  was  quickly  faturated  ;  and  this  , 
faturation  proceeded  flowly  along  the  ftill  air  in  the  com¬ 
municating  pipe,  and  at  laft  might  take  place  through 
the  whole  of  the  receiver.  The  Tides  of  the  receiver 
being  kept  cold,  fhould  condenfe  part  of  the  water  dif- 
folved  in  the  air  in  contaX  with  them,  and  this  fhould 
trickle  down  the  fides  and  be  colleXed.  But  any  per- 
fon  who  has  obferved  how  long  a  cryftal  of  blue  vi¬ 
triol  will  lie  at  the  bottom  of  a  glafs  of  ftill  water  be¬ 
fore  the  tinge  will  reach  the  furface,  will  fee  that  it 
muft  be  next  to  impoflible  for  diftillation  to  go  on  in 
thefe  cireumftances  ;  and  accordingly  none  was  obfer¬ 
ved.  But  when  the  upper  part  of  the  apparatus  wTas 
filled  with  pure  watery  vapour,  it  was  fupplied  from 
the  alembic  as  faft  as  it  was  condenfed  in  the  receiver, 
juft  as  in  the  pulfe  glafs. 

Another  inference  which  may  be  drawn  from  thefe  .  . 

experiments  is,  that  Nature  leems  to  aftecl  a  certain  jaw  jn  the 
law  in  the  dilatation  of  aeriform  fluids  by  heat.  They  dilatation  of 
feem  to  be  dilatable  nearly  in  proportion  of  their  pre-aertf°rm 
fent  dilatation.  For  if  we  fuppofe  that  the  vapours  ^ 
refemble  air,  in  having  their  elafticity  in  any  given  tem¬ 
perature  proportional  to  their  denfity,  we  muft  fuppofe 
that  if  fleam  of  the  elafticity  60,  that  is,  fupporting  60 
inches  of  mercury,  were-*  fubjeXed  to  a  prefiure  of  30 
inches,  it  would  expand  into  twice  its  prefent  bulk. 

The  augmentation  of  elafticity  therefore  is  the  mea¬ 
fure  of  the  bulk  into  which  it  would  expand  in  order 
to  acquire  its  former  elafticity.  Taking  the  inereafe 
of  elafticity  therefore  as  a  meafure  of  the  bulk  into 
which  it  -would  expand  under  one  conftant  prefiure, 
we  fee  that  equal  increments  of  temperature  produce 
nearly  equal  multiplications  of  bulk.  Thus  if  a  certain 
diminution  of  temperature  diminifhes  its  bulk  ilh,  ano¬ 
ther  equal  diminution  of  temperature  will  diminifh  this 
new  bulk  .*Jth  very  nearly.  Thus,  in  our  experiments, 
the  temperatures  no0,  140°,  170°,  200°,  230°,  are  in 
arithmetical  progrefiicn,  having  equal  differences j  and 
wc  fee  that  the  eorrefponding  elafticities  2.25,  5.15, 

11.05,  2-  ^2,  44.7,  are  very  nearly  in  the  continued 
proportion  of  1  to  2.  The  elafticity  eorrefponding  to 
the  temperature  260  deviates  eonfiderably  from  this 
law,  which  would  give  88  or  89  inflead'of  80  5  and  the 
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deviation  increafes  in  the  higher  temperatures.  But 
ft  ill  we  fee  that  there  is  a  conftderable  approximation 
to  this  law  ;  and  it  will  frequently  aftift  us  td  recoiled, 
that  whatever  be  the  prefent  temperature,  an  increafe 
of  30  degrees  doubles  the  elafticity  and  the  bulk  of  wa¬ 
tery  vapour. 


That  40  will  increafe  the  elafticity  from  1  to  1/^ 
&  -  -  1  to  1  y 

10  -  -  1  to  1  £ 

1 H  -  -  1  to  1  L 

J  8  -  -  1  to  1  { 

22  -  -  I  to  I  y 

24  -  -  i  to  I  I 

26  •  -  -  I  tO  I  y 


the  temperature  6o°:  but  beyond  this  it  needs  a  cor-  Stuam. 
redion  j  becaufe  air,  like  the  vapour  of  water,  does  not  v*"V— - J 
expand  in  the  exad  proportion  of  its  bulk. 

We  cbferve  this  law  confiderably  approximated  to  in ^4  ls  con. 
the  augmentation  of  the  bulk  or  elafticity  of  elallic  va-fiderably 
pours  j  that  is,  it  is  a  fad  that  a  given  increment  oTPProxima- 
temperature  makes  very  nearly  the  fame  proportional^  in 
augmentation  of  bulk  and  elafticity.  This  gives  us  fome  mentation 
notion  of  the  manner  in  which  the  fuppofed  expanding  of  the  bulk 
caufe  produces  the  effed.  When  vapour  of  the  bulkor  elafticity 
4  is  expanded  into  a  bulk  5  by  an  addition  of  10  de-of  eiaftlG 
grees  of  fenfible  heat,  a  certain  quantity  of  fire  goes  in-va*,ours* 
to  it,  and  is  accumulated  round  each  particle,  in  fuch  a 
manner  that  the  temperature  of  each,  which  formerly 
was  ?/z,  is  now  #z-j-io.  Let  it  now  receive  another  equal 
augmentation  of  temperature.  This  is  now  7/z-f-  20,  and 


This  is  fufficiently  exad  for  moft  pradical  purpofes. 
Thus  an  engineer  finds  that  the  injedion  cools  the  cy¬ 
linder  of  a  fteam-engine  to  192°.  It  therefore  leaves 
a  fteam  who fe  elafticity  is  three-fifths  of  its  full  elafticity, 
zr  18  inches  $  .  But  it  is  better  at  all  times  to  have 
recourfe  to  the  table.  Obferve,  too,  that  in  the  lower 
temperatures,  i.  e.  below  no0,  this  increment  of  tem- 
2S  perature  does  more  than  double  the  elafticity. 

Obtains  This  law  obtains  more  remarkably  in  the  incoercible 
more  re-  vapours  j  fuch  as  vital  air,  atmofpheric  air,  fixed  air, 
have  a^°  their  elafticity  proportional 
ercibie  va-  t0  ^eir  bulk  inverfely  :  and  perhaps  the  deviation  from 
pours.  the  law  in  fleams  is  conneded  with  their  chemical  dif¬ 
ference  of  constitution.  If  the  bulk  were  always  aug¬ 
mented  in  the  fame  proportion  by  equal  augmentations 
of  temperature,  the  elafticities  would  be  accurately  re- 
prefented  by  the  ordinates  of  a  logarithmic  curve,  of 
which  the  temperatures  are  the  correfponding  abfciffm  \ 
and  we  might  contrive  fuch  a  fcale  for  our  thermome¬ 
ter,  that  the  temperatures  would  be  the  common  loga¬ 
rithms  of  the  elafticities,  or  of  the  bulks  having  equal 
elafticity  ;  or,  with  our  prefent  fcale,  we  may  find  fuch 
a  multiplier  m  for  the  number  x  of  degrees  of  our  ther¬ 
mometer  (above  that  temperature  where  the  elaftici¬ 
ty  is  equal  to  unity),  that,  this  multiple  fhall  be  the 
common  logarithm  of  the  elafticity  y ;  fo  that  mx 
rrbg.y. 

But  our  experiments  are  not  fufficiently  accurate  for 
determining  the  temperature  where  the  elafticity  is  mea¬ 
sured  by  1  inch  ;  becaufe  in  thefe  temperatures  the 
elafticities  vary  by  exceedingly  fmall  quantities.  But 
if  vve  take  11.04  f°r  the  unit  of  elafticity,  and  number 
our  temperature  from  170°,  and  make  7/2=0.010035, 
'we  fhall  find  the  produd  mx  to  be  very  nearly  the  lo¬ 
garithm.  of  the  elafticity.  The  deviations,  however, 
from  this  law,  are  too  great  to  make  this  equation  of 
any  life..  But  it  is  very  pradicable  to  frame  an  equa¬ 
tion  which  fhall  correfpond  with  the  experiments  to 
any  degree  of  accuracy  \  and  it  has  been  done  for  air- 
in  a  tranflatjcn  of  General  Roy’s  Meafurcment  of  the 
Bafe  at  Hounflow  Heath  into  French  by  Mr  Prony. 
It  is  as  follows  :  Let  x  be  the  degrees  of  Reaumur’s 
thermometer  ;  let  y  be  the  expanfion  of  10,000  parts 
of  air  \  let  e  be  —  10,  /// =  2.7979,  72  =  0.01768: 
then  »/“#»+«*— 627.5.  'Now  e  being  =10,  it  is  plain 
that  is  the  number,  of  which  m-\-nx  is  the  ccm- 

rtion  logarithm.  This  formula  is  very  exaft  as  far  as 


r  ^  r 

the  bulk  is  - — -or  6{,  and  the  arithmetical  increafe  of 
4  ^ 

bulk  is  if.  The  abfolute  quantity  of  fire  which  has 
entered  it  is  greater  than  the  former,  both  on  account 
of  the  greater  augmentation  of  fpace  and  the  greater 
temperature.  Confequently  if  this  vapour  be  compref- 
fed  into  the  bulk  5,  there  mull  be  heat  or  fire  in  it 
which  is  not  neceffary  for  the  temperature  7/2 -f- 20,  far 
lefs.  for  the  temperature  m  -f-  to.  It  mu  ft  therefore 
emerge,  and  be  difpofed  to  enter  a  thermometer  which 
has  already  the  temperature  m 4-20:  that  is,  the  va¬ 
pour  muft  grow  hotter  by  compreffion  j  not  by  fqueez- 
ing  out  the  heat,  like  water  out  of  a  fponge,  but  be¬ 
caufe  the  law  of  attradion  for  heat  is  deranged.  It 
would  be  a  very  valuable  acquit! tion  to  our  knowledge 
to  learn  with  precifion  the  quantity  of  fenfible  heat  pro¬ 
duced  in  this  way  *,  but  no  iatisfadory  experiments  have 
yet  been  made.  M.  Lavoifier,  with  his  chemical  friends 
and  colleagues,  were  bufily  employed  in  this  inqui¬ 
ry  :  but  the  wickednds  of  their  countrymen  deprived 
the  world  of  this  and  many  other  important  additions 
which  we  might  have  expeded  from  this  celebrated  and 
unfortunate  philofopher.  Fie  had  made,  in  conjunc¬ 
tion  with  M.  de  la  Place,  a  numerous  train  of  accurate 
and  expenfive  experiments  for  meafuring  the  quantity 
of  latent  or  combined  heat  in  elaftic  vapours.  This  is 
evidently  a  very  important  point  to  the  diftiller  and 
pradical  chemift.  This  heat  muft  all  come  from  the. 
fuel  j  and  it  is  greatly  worth  while  to  know  whether 
any  laving  may  be  made  of  this  article.  Thus  we  know 
that  diftillation  will  go  011  either  under  the  preffure  of 
the  air,  or  in  an  alembic  and  receiver  from  which  the 
air  has  been  expelled  by  fteam  5  and  we  know  that  this 
laft  may  be  ccnduded  in  a  very  low  temperature,  even 
not  exceeding  that  of  the  human  body.  But  it  is  un¬ 
certain  whether  this  may  not  employ  even  a  greater 
quantity  of  fuel,  as  well  as  occafton  a  great  expence  of 
time.  We  are  difpofed  to  think,  that  when  there  is  no 
air  in  the  apparatus,  and  when  the  condenfation  can  be 
fpeedily  performed,  the  proportion  of  fuel  expended  to 
the  fluid  which  comes  over  will  diminifh  continually  as 
the  heat,  and  confequently  the  denfity  of  the  fteam,  is 
augmented  $  becaufe  in  this  cafe  the  quantity  of  com¬ 
bined  heat  muft  be  lefs.  In  the  mean  time,  we  earneft- 
lv  recommend  the  trial  of  this  mode  of  diftillation  in 
veffels  cleared  of  air.  It  is  undoubtedly  of  great  ad¬ 
vantage  to  be  able  to  work  with  fmaller  fires  \  and  it 
would  fecure  us  againft  all  accidents  of  blowing  off 

the 
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the  head  of  the  hill,  often  attended  with  terrible  ccnfe- 
quences  (b). 

We  mult  not  conclude  this  article  without  taking 
notice  of  fome  natural  phenomena  which  feem  to  owe 
their  origin  to  the  aCtion  of  eladic  fleam. 

We  have  already  taken  notice  of  the  refemblance  of 
the  tremor  and  fuccnffions  obferved  in  the  ffiocks  of  many 
earthquakes  to  tliofe  which  may  be  felt  in  a  veffel  where 
water  is  made  to  boil  internally,  while  the  breaking  out 
of  the  ebullition  is  difled  by  the  cold  of  the  upper  parts; 
and  we  have  likewife  Hated  the.  objections  which  are 
ufually  made  to  this  theory  of  earthquakes.  We  may 
perhaps  refume  the  fubject  under  the  article  Volcano  ; 
but  in  the  mean  time  we  do  not  hefitate  to  fay,  that  the 
wonderful  appearances  of  the  Geyzer  fpring  in  Iceland 
(fee  Hulk  ;  and  Iceland,  N°  3 — 5.)  are  undoubtedly 
produced  by  the  expandon  of  ftearn  in  ignited  caverns. 
Of  thefe  appearances  we  fuppofe  the  whole  train  to  be 
produced  as  follows. 

A  cavern  may  be  fuppofed  of  a  ffiape  analogous  to 
CBDEF  (fig.  5.),  having  a  perpendicular  funnel  AB 
ifluing  from  a  deprefled  part  of  the  roof.  The  part  F 
may  be  lower  than  the  red,  remote,  and  red-hot.  Such 
places  ive  know  to  be  frequent  in  Iceland.  Water  may 
be  continually  trickling  into  the  part  CD.  It  will  fill 
it  up  to  B,  and  even  up  to  E  e,  and  then  trickle  dowdy 
along  into  F.  As  foon  as  any  gets  into  contaCl  with 
an  ignited  part,  it  expands  into  eladic  deam,  and  is 
partly  condenfed  by  the  cold  Tides  of  the  cavern,  which 
it  gradually  warms,  till  it  condenfes  no  more.  This 
produClion  of  deam  hinders  not  in  the  (mailed  degree 
the  trickling  of  more  water  into  F,  and  the  continual 
production  of  more  deam.  This  now  preffes  on  the 
furface  of  the  water  in  CD,  and  caufes  it  to  rife  gra¬ 
dually  in  the  funnel  BA;  but  dowdy,  becaufe  its  cold 
furface  is  condenfmg  an  immenfe  quantity  of  deam.  We 
may  eafily  fuppofe  that  the  water  trickles  fader  into  F 
than  it  is  expended  in  the  production  of  deam  ;  fo  that 
dt  reaches  farther  into  the  ignited  part,  and  may  even 
fall  in  a  dream  into  fome  deeper  pit  highly  ignited.  It 
will  now  produce  deam  in  vaft  abundance,  and  of  pro¬ 
digious  eladicity  ;  and  at  once  pufh  up  the  water  through 
the  funnel  in  a  folid  jet,  and  to  a  great  height.  This 
mud  continue  till  the  furface  of  the  water  finks  to  BD. 
If  the  lower  end  of  the  funnel  have  any  inequalities  or 
notches,  as  is  mod  likely,  the  deam  will  get  admiffion 


along  with  the  water,  which  in  this  particular  place  is 
boiling  hot,  being  fuperficial,  and  will  get  to  the  mouth 
of  the  funnel,  while  water  is  dill  prefled  in  below.  At 
lad  the  deam  gets  in  at  B  on  all  fides ;  and  as  it  is  con¬ 
verging  to  B,  along  the  furface  of  the  water,  with  pro¬ 
digious  velocity  it  fweeps  along  with  it  much  water,  and 
blows  it  up  through  the  funnel  with  great  force.  When 
this  is  over,  the  remaining  deam  blows  out  unmrxed 
with' water,  growing  weaker  as  it  is  expended,  till  the' 
bottom  of  the  funnel  is  again  dopped  by  the  water  in- 
creadng  in  the  cavern  CBD.  All  the  phenomena  above 
ground  are  perfeCUy  conformable  to  the  neceflary  ccn- 
fequences  of  this  very  probable  condruCtion  of  the  ca¬ 
vern.  The  feeling  of  being  lifted  up,  immediately  be¬ 
fore  the  jet,  in  all  probability  is  owing  to  a  real  heaving 
up  of  the  whole  roof  of  the  cavern  by  the  firlt  expandon 
of  the  great  body  of  deam.  We  had  an  accurate  deferip- 
tion  of  the  phenomena  from  perfons  well  qualified  to 
judge  of  thefe  matters  who  vifited  thefe  celebrated 
fprings  in  1789. 


Stcan 


STEAM-Engine ,  is  the  name  of  a  machine  which  de¬ 
rives  its  moving  power  from  the  eladicity  and  conden- 
Ability  of  the  deam  of  boiling  water.  It  is  the  mod 
valuable  prefent  which  the  arts  of  life  have  ever  received 
from  the  philofopher.  The  mariner’s  compafs,  the  te- 
lefcope,  gunpowder,  and  other  mod  ufeful  fervants  to 
human  weaknefs  and  ingenuity,  were  the  productions  of 
chance,  and  we  do  not  exactly  know  to  whom-  we  are 
indebted  for  them  ;  but  the  deam-engine  was,  in  the 
very  beginning,  the  refult  of  reflexion,  and  the  produc¬ 
tion  of  a  very  ingenious  mind ;  and  every  improvement 
it  has  received,  and  every  alteration  in  iis  condruCtion 
and  principles,  were  alfo  the  refults  of  philofophical 
dudy.  1 

The  deam-engine  was  beyond  all  doubt  invented  by  Steam  en- 
the  marquis  of  Worcester  during  the  reign  of  Charles  II.  ,r'^'ent- 
This  nobleman  publiihed  in  1663  a  fmall  book  enti itled  ^alquisof 
A  Century  of  Inventions  ;  giving  fome  obfeure  and  Worceftcr. 
enigmatical  account  of  an  hundred  difeoveries  or  contri¬ 
vances  of  his  own,  which  he  extols  as  of  great  import¬ 
ance  to  the  public.  He  appears  to  have  been  a  perfon 
of  much  knowledge  and  great  ingenuity  :  but  his  de- 
feription  or  accounts  of  thefe  inventions  feem  not  fo 
much  intended  to  indruCt  the  public,  as  to  raife  won¬ 
der  3  and  his  encomiums  on  their  utility  and  import¬ 
ance 


(b)  We  earnedly  recommend  this  fubjeCt  to  the  condderation  of  the  philofopher.  The  laws  which  regulate  the 
formation  of  eladic  vapour,  or  the  general  phenomena  which  it  exhibits,  give  us  that  link  which  conneCts  chemidry 
with  mechanical  philosophy.  Here  we  fee  chemical  affinities  and  mechanical  forces  fet  in  immediate  oppofition  to 
each  other,  and  the  one  made  the  indication,  charaCteriftic,  and  meafure  of  the  other.  We  have  not  the  lead 
doubt  that  they  make  but  one  fcience,  the  Science  of  Univerfal  Mechanics  ;  nor  do  we  defpair  of  feeing  the  pheno¬ 
mena  of  folution,  precipitation,  crydallization,  fermentation,  nay  animal  and  vegetable  fecretion  and  affimilation, 
fuccefsfully  investigated,  as  cafes  of  local  motion,  and  explained  by  the  agency  of  central  forces.  Some  thing  of 
this  kind,  and  that  not  inconfiderable,  was  done  when  Dr  Cullen  flrft  fhowed  how  the  double  affinities  might  be 
illuftrated  by  the  affiftance  of  numbers.  Dr  Black  gave  to  this  hint  (for  it  was  little  more)  that  elegant  preciflon 
which  characterizes  all  his  views.  Mr  Kirwan  has  greatly  promoted  this  dudy  by  his  numerous  and  ingenious  ex¬ 
amples  of  its  application  ;  and  the  mod  valuable  paflages  of  the  writings  of  Mr  Lavoifier,  are  tliofe  where  he  traces 
with  logical  preciflon  the  balancings  of  force  which  appear  in  the  chemical  phenomena.  It  is  from  the  flmilar 
balancings  and  confequent  meafurements,  which  may  be  obferved  and  obtained  in  the  prefent  cafe,  that  we  are  to 
hope  for  admiffion  into  this  almod  unbounded  fcience  of  contemplation.  We  have  another  link  equally  intereding 
and  promifing,  viz.  the  production  of  heat  by  friCtion.  This  alfo  highly  deferves  the  condderation  of  the  mathema¬ 
tical  philofopher. 
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ance  are  to  a  great  degree  extravagant,  refembling  more 
the  puff  of  an  advertising  tradefman  than  the  patriotic 
communications  of  a  gentleman.  The  marquis  of  Wor- 
cefter  was  indeed  a  projeftor,  and  very  importunate  and 
myfterious  withal  in  his  applications  for  public  encou¬ 
ragement.  His  account,  however,  of  the  fteam-engine, 
although  by  no  means  fit  to  give  us  any  diftindt  notions 
of  its  ft  rupture  and  operation,  is  exa<5l  as  far  as  it  goes, 
agreeing  precifely  with  what  we  now  know  of  the  fub- 
je<ff.  It  is  N°  68.  of  his  inventions.  His  words  are  as 
follow  :  “  This  admirable  method  which  I  propofe  of 
raifing  water  by  the  force  of  fire  has  no  bounds  if  the 
veffels  be  ftrong  enough  :  for  I  have  taken  a  cannon, 
and  having  filled  it  three-fourths  full  of  water,  and  fhut 
up  its  muzzle  and  touch-hole,  and  expofed  it  to  the  fire 
for  24  hours,  it  burft  with  a  great  explofion.  Having 
afterwards  difcovered  a  method  of  fortifying  veffels  in¬ 
ternally,  and  combined  them  in  fuch  a  way  that  they 
filled  and  a£led  alternately,  I  have  made  the  water  fpout 
in  an  uninterrupted  ftream  40  feet  high  3  and  one  veflel 
of  rarefied  water  raifed  40  of  cold  water.  The  perfon 
who  conduced  the  operation  had  nothing  to  do  but 
turn  two  cocks 3  fo  that  one  veffel  of  water  being  con- 
fumed,  another  begins  to  force,  and  then  to  fill  itfelf 
with  cold  water,  and  fo  on  in  fucceftion.” 

It  does  not  appear  that  the  noble  inventor  could  ever 
intereft  the  public  by  thefe  accounts.  His  character  as 
a  projector,  and  the  many  failures  which  perfons  of  this 
turn  of  mind  daily  experience,  probably  prejudiced  peo¬ 
ple  againft  him,  and  prevented  all  attention  to  his  pro- 
je£b.  It  was  not  till  towards  the  end  of  the  century, 
when  experimental  philofophy  was  profecuted  all  over 
Europe  with  uncommon  ardour,  that  thefe  notions  again 
engaged  attention.  Captain  Savary,  a  perfon  alfo  of 
great  ingenuity  and  ardent  mind,  faw  the  reality  and 
practicability  of  the  marquis  of  Worccfter’s  projedl.  He 
knew  the  great  expanfive  power  of  fleam,  and  had  dif¬ 
covered  the  inconceivable  rapidity  with  which  it  is  re¬ 
converted  into  water  by  cold  3  and  he  foon  contrived  a 
machine  for  raifing  water,  in  which  both  of  thefe  pro¬ 
perties  were  employed.  He  fays,  that  it  was  entirely 
his  own  invention.  Dr  Defaguiliers  infills  that  he  only 
copied  the  marquis’s  invention,  and  charges  him  with 
grofs  plagiarifm,  and  with  having  bought  up  and  burned 
the  copies  of  the  marquis’s  book,  in  order  to  fecure  the 
honour  of  the  difeovery  to  himfelf.  This  is  a  very  griev¬ 
ous  charge,  and  fhoiild  have  been  fubflantiated  by  very 
diflinCt  evidence.  Defaguiliers  produces  none  fuch  3  and 
he  was  much  too  late  to  know  what  happened  at  that 
time.  The  argument  which  he  gives  is  a  very  foolifh 
one,  and  gave  him  no  title  to  confider  Savary ’s  experi¬ 
ment  as  a  falfehood  3  for  it  might  have  happened  pre¬ 
cifely  as  Savary  relates,  and  not  as  it  happened  to  De¬ 
faguiliers.  The  faCl  is,  that  Savary  obtained  his  patent 
of  invention  after  a  hearing  of  objections,  among  which 
th.  difeovery  of  the  marquis  of  Worcefter  was  not  men¬ 
tioned  •  and  it  is  certain  that  the  account  given  in  the 
Centur*  Inventions  could  inftruCt  no  perfon  who  was 
not  fufliciently  acquainted  with  the  properties  of  fleam 
to  be  able  to  invent  the  machine  himfelf. 

Captain  Savary  obtained  his  patent  after  having  aBu- 
ally  erefted  ftvzr d  machires,  of  w  hich  he  gave  a  de- 
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fcnptton  in  a  book  intitled  The  Miner’s  Friend,  nub- 
lifbed  in  1696,31x1  in  another  work  publifhed  in  1699. 
Pffuch  about  this  time  Dr  Papin,  a  Frenchman  and  fel- 
V-OT.XIX.  Part  II. 


low  of  the  Royal  Society,  invented  a  method  of  diffolv-  Steam- 
mg  bones  and  other  animal  folids  in  water,  by  confining  Englne- 
them  in  clofe  veffels,  which  he  called  digesters,  fo  as  - 

to  acquire  a  great  degree  of  heat.  For  it  muff  be  ob- 
ferved  in  this  place,  that  it  had  been  difcoveied  long 
before  (in  1684)  by  Dr  Hooke,  the  moft  inquifitive 
experimental  philofopher  of  that  inquifitive  age,  that 
water  could,  not  be  made  to  acquire  above  a  certain 
temperature  in  the  open  air  ;  and  that  as  foon  as  it  be¬ 
gins  to  boil,  its  temperature  remains  fixed,  and  an  in- 
creafe  of  heat  only  produces  a  more  violent  ebullition, 
and  a  more  rapid  wade.  But  Papin’s  experiments  made 
the  elaftic  power  of  ffeam  very  familiar  to  him  :  and 
when  he  left  England  and  fettled  as  profeffor  of  mathe¬ 
matics  at  Marpurgh,  he  made  many  aukward  attempts 
to  employ  this  force  in  mechanics,  and  even  for  raifing 
■water.  It  appears  that  he  had  made  experiments  with 
this  view  in  1698,  by  order  of  Charles,  landgrave  of 
Heffe.  For.  this  reafon  the  French  affe<ff  to  confider 
him  as  the  inventor  of  the  fleam-engine.  He  indeed 
publifhed  fbme  account  of  his  invention  in  1707  3  but 
he  acknowledges  that  Captain  Savary  had  alfo,  and  with¬ 
out  any  communication  with  him,  invented  the  fame 
thing.  Whoever  will  take  the  trouble  of  looking  at  the 
defeription  which  he  has  given  of  thefe  inventions,  which 
are  to  be  feen  in  the  jdBa  Eruditorum  Lipjtce ,  and  in 
Leupold’s  Theatrum  Machinarum ,  will  fee  that  they 
are  moft  aukward,  abfurd,  and  impra&icable.  His 
conceptions  of  natural  operations  were  always  vague 
and  imperfe<ff,  and  he  was  neither  philofopher  nor  me¬ 
chanician. 

We  are  thus  anxious  about  the  claim  of  thofe  gentle¬ 
men,  becaufe.a  moft  refpeflable  French  author,  Mr  Bof- 
fut,  fays  in  his  Hijdrodynamique ,  that  the  firft  notion  of 
the  fteam-engine  was  certainhj  owing  to  Dr  Papin,  who 
had  not  only  invented  the  digefter,  but  had  in  1 695  pub-  % 
lifhed  a  little  performance  deferibing  a  machine  for  raif¬ 
ing  water,  in  which  the  piftons  are  moved  by  the  vapour 
of  boiling,  water  alternately  dilated  and  condenfed.  Now 
the  fa£t  is,  that  Papin’s  firft  publication  was  in  1707, 
and  his  pifton  is  nothing  more  than  a  floater  on  the  fur- 
face  of  the  water,  to  prevent  the  wafte  of  fleam  by  con- 
denfation  3  and  the  return  of  the  pifton  is  not  produced, 
as  in  the  fleam -engine,. by  the  condenfation  of  the  fleam’ 
but  by  admitting  the  air  and  a  column  of  water  to  prefs 
it  back  into  its  place.  The  whole  contrivance  is  fo  auk¬ 
ward.,  and  fo  unlike  any  diftindl  notions  of  the  fubjecl, 
that  it  cannot  do  credit  to  any  perfon.  We  may  add,  4 
that  much  about  the  fame  time  Mr  Amontons  contrived  Mr  Amon- 
a  very  ingenious  but  intricate  machine,  which  he  called  tGRS’s  fire“ 
a  five-wheel.  It  confifted  of  a  number  of  buckets  placed  whcel* 
in.  the  circumference  of  a  wheel,  and  communicating 
with  each  other  by  very  intricate  circuitous  paffages. 

One  part  of  this  circumference  was  expofed  to  the  heat 
of  a  furnace,  and  another  to  a  ftream  or  ciftern  of  cold 
water.  The  communications  were  fo  difpofed,  that  the 
fteam  produced  in  the  buckets  on  one  fide  of  the  wheel 
drove  the  water  into  buckets  on  the  other  fide,  fo  that 
one  fide  of  the  wheel  was  always  much  heavier  than  the 
other  3  and  it  muff  therefore  turn  round,  and  may  exe¬ 
cute  fome  work.  The  death  of  the  inventor,  and  the 
intricacy  of  the  machine,  caufed  it  to  be  negle&ed. 

Another  member  of  the  Parifian  academy  of  fciences 
(Mr  Deflandes)  alfo  prefented  to  the  academy  a  projefl 
of  a  fleam-wheel,  where  the  impulfive  force  of  the  va- 
4  N  pour 
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Steam-  pour  was  employed  j  but  it  met  with  no  encouragement. 

Engine,  'j'he  Englifh  engineers  had  by  this  time  fo  much  im- 
*  v  1  proved  Savary’s  firft  invention,  that.  it  fupplanted  all 
/  others.  We  have  therefore  no  hefitaticn  in  giving  the 
honour  of  the  firft  and  complete  invention  to  the  mar¬ 
quis  of  Worcefter  }  and  we  are  not  difpofed  to  refufe 
Captain  Savary’s  claim  to  originality  as  to  the  conftruc- 
tion  of  the  machine,  and  even  think  it  probable  that 
his  own  experiments  made  him  fee  the  whole,  independent 
of  the  marquis’s  account. 

Captain  Savary’s  engine,  as  improved  and  fimplified 
by  himfelf,  is  as  follows. 

Captain  Sa-  A  (fig.  6.)  reprefents  a  ftrong  copper  boiler  proper- 
vary’s  ly  built  up  in  a  furnace.  There  proceeds  fiom  its  top 
iteam-en-  a  iarge  fteam-pipe  B,  which  enters  into  the  top  of  ano- 
ther  ftrong  veffel  R  called  the  RECEIVER.  This  pipe 
has  a  cock  at  C  called  the  steam-cock.  In  the.  bot- 
Tig.  6.  tom  of  the  receiver  is  a  pipe  F,  which  communicates 
fidewife  with  the  rifing  pipe  KGH.  The  lower,  end 
H  of  this  pipe  is  immerfed  in  the  water  of  the  pit  or 
well,  and  its  upper  part  K  opens  into  the  ciftern  into 
which  the  water  is  to  be  delivered.  Immediately  be¬ 
low  the  pipe  of  communication  F  there  is  a  valve  G, 
opening  when  prefifed  from  below,  and  (hutting  when 
preflfed  downwards.  A  fimilar  valve  is  placed  at  I,  im¬ 
mediately  above  the  pipe  of  communication.  Laftly, 
there  is  a  pipe  ED  which  branches  off  from,  the  rifing 
pipe,  and  enters  into  the  top  of  the  receiver.  This 
pipe  has  a  cock  D  called  the  injection-cock.  The 
mouth  of  the  pipe  ED  has  a  nozzle /pierced  with  fmall 
holes,  pointing  from  a  centre  in  every  dire&ion.  The 
keys  of  the  two  cocks  C  and  D  are  united,  and  the 
handle  g  h  is  called  the  REGULATOR. 

Let  the  regulator  be  (o  placed  that  the  fteam-cock  C 
is  open  and  the  inje£lion-cock  D  is  fhut  ,  put  water  in¬ 
to  the  boiler  A,  and  make  it  boil  ftrongly.  The  fleam 
coming  from  it  will  enter  the  receiver,  and  gradually 
warm  it,  much  fleam  being  condenfed  in  producing  this 
effeft.  When  it  has  been  warmed  fo  as  to  condenfe  no 
more,  the  fleam  proceeds  into  the  rifing  pipe  *,  the 
valve  G  remains  (hut  by  its  weight ;  the  fleam  lifts  the 
valve  I,  and  gets  into  the  rifing  pipe.,  and  gradually 
warms  it.  When  the  workman  feels  this  to  be  the  cafe, 
or  hears  the  rattling  of  the  valve  I,  he  immediately  turns 
the  fteam-cock  fo  as  to  fhut  it,  the  injection-cock  ftill 
remaining  fhut  (at  leaft  we  may  fuppofe  this  for  the 
prefent.)  The  apparatus  muft  now  cool,  and  the  fleam 
in  the  receiver  collapfes  into  water.  JLhere  is  nothing 
now  to  balance  the  preffure  of  the  atmofphere;  the 
valve  I  remains  fhut  by  its  weight ;  but  the  air  incum¬ 
bent  on  the  water  in  the  pit  preffes  up  this  water 
through  the  fu&ion-pipe  HG,  and  caufes  it  to  lift  the 
valve  G,  and  flow  into  the  receiver  R,  and  fill  it  to  the 
top,  if  not  more  than  20  or  25  feet  above  the  furface  of 
the  pit  water. 

The  fteam-cock  is  now  opened.  The  fleam  which, 
during  the  cooling  of  the  leceiver,  has  been  accumula¬ 
ting  in  the  boiler,  and  acquiring  a  great  elafticity  by  the 
a&ion  of  the  fire,  now  rufhes  in  with  great  violence,  and, 
prefting  on  the  furface  of  the  water  in  the  receiver, 
caufes  it  to  fhut  the  valve  G  and  open  the  valve  I  by 
its  weight  alone,  and  it  now  flows  into  the  rifing  pipe, 
and  would  ftand  on  a  level  if  the  elafticity  of  the  fleam 
were  no  more  than  wThat  would  balance  the  atmofpherical 
preffure.  But  it  is  much  more  than  this,  and  therefore 
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it  preffes  the  water  out  of  the  receiver  into  the  rifing  Steam- 
pipe,  and  will  even  caufe  it  to  come  out  at  K,  if  the  ^ng*ne-  t 
elafticity  of  the  fleam  is  fufticiently  great.  In  order  to  W“~v 
enfure  this,  the  boiler  has  another  pipe  in  its  top, 
covered  with  a  fafettj-s alve  V,  which  is  kept  down  by  a 
weight  W  fufpended  on  a  fteelyard  LM.  This  weight 
is  fo  adjufted  that  its  preffure  on  the  fafety-valve  isfome- 
what  greater  than  the  preffure  of"  a  column  of  w’ater 
\k  as  high  as  the  point  of  difeharge  K.  The  fire  is 
fo  regulated  that  the  fleam  is  always  iffuing  a  little  by 
the  loaded  valve  V.  The  workman  keeps  the  fleam- 
valve  open  till  he  hears  the  valve  I  rattle.  This  tells  him 
that  the  water  is  all  foiced  out  of  the  receiver,  and 
that  the  fleam  is  now  following  it.  He  immediately 
turns  the  regulator  which  (huts  the  fleam-cock,  and 
now,  for  the  firft  time,  opens  the  injedion-cock.  The 
cold  water  trickles  at  firft  through  the  holes  of  the  noz¬ 
zle/,  and  falling  down  through  the  fleam,  begins  to 
condenfe  it  ;  and  then  its  elafticity  being  lefs  than  the 
preffure  of  the  water  in  the  pipe  KED/  the  cold  wa¬ 
ter  fpouts  in  all  dire&ions  through  the  nozzle,  and, 
quick  as  thought,  produces  a  complete  condenfation. 

The  valve  G  now  opens  again  by  the  preffure  of  the 
atmofphere  on  the  water  ol  the  pit,  and  the  receiver  is 
foon  filled  with  cold  water.  The  injedion-cock  is  now 
fhut,  and  the  fleam-cock  opened,  and  the  whole  opera¬ 
tion  is  now  repeated  ;  and  fo  on  continually. 

This  is  the  Ample  account  of  the  procefs,  and  will 
ferve  to  give  the  reader  an  introdudory  notion  of  the 
operation  ;  but  a  more  minute  attention  muft  be  paid 
to  many  particulars  before  we  can  fee  the  properties  and 
defeds  of  this  ingenious  machine.  6 

The  w’ater  is  driven  along  the  rifing  pipe  by  the  Defeds  of 
elafticity  of  the  fleam.  This  muft  in  the  boiler,  and  this  ma-^ 
every  part  of  the  machine,  exert  a  preffure  on  every chme  UC1* 
fquare  inch  of  the  veffels  equal  to  that  of  the  upright 
column  of  water.  Suppofe  the  water  to  be  raifed  100 
feet,  about  25  of  this  may  be  done  in  the  fudion-pipe  ; 
that  is,  the  upper  part  of  the  receiver  may  be  about 
25  feet  above  the  furface  of  the  pit-water.  The  re¬ 
maining  75  muft  be  done  by  forcing,  and  every  fquare 
inch  of  the  boiler  will  be  fqueezed  out  by  a  preffure  of 
more  than  30  pounds.  This  very  moderate  height 
therefore  requires  very  ftrong  veffels  ;  and  the  marquis 
of  Worcefter  was  well  aware  of  the  danger  of  their  burft- 
ing.  A  copper  boiler  of  fix  feet  diameter  muft  be  nine- 
tenths  of  an  inch  thick  to  be  juft  in  equilibrio  with 
this  preffure  :  and  the  foldered  joint  will  not  be  able  to 
with  ft  and  it,  efpecially  in  the  high  temperature  to  which 
the  water  muft  be  heated  in  order  to  produce  fleam  of 
fufticient  elafticity.  By  confulting  the  table  of  the 
elafticity  of  fleam  deduced  from  our  experiments  men¬ 
tioned  in  the  preceding  article,  we  fee  that  this  tem¬ 
perature  muft  be  at  leaft  280°  of  Fahrenheit’s  thermo¬ 
meter.  In  this  heat  foft  folder  is  juft  ready  to  melt, 
and  has  no  tenacity^  even  fpel ter.  folder  is  confiderably 
weakened  by  it.  Accordingly,  in  a  machine  ere&ed 
by  Dr  Defaguiliers,  the  workman  having  loaded  the 
fafety-valve  a  little  more  than  ufual  to  make  the  engine 
work  more  brifkly,  the  boiler  burft  with  a  dreadful  ex- 
plofion,  and  blew  up  the  furnace  and  adjoining  parts  of 
the  building  as  if  it  had  been  gunpowder.  Mr  Savaty 
fucceeded  pretty  well  in  railing  moderate  quantities 
of  water  to  fmall  heights,  but  could  make  nothing  oi 
deep  mines.  Many  attempts  were  made,  on  the  mar¬ 
quis’*? 
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quis’s  principle,  to  fl  f  eng  then  the  veffels  from  within  by 
radiated  bars  and  by  hoops,  but  in  vain.  Very  fmall 
boilers  or  evaporators  were  then  tried,  kept  red  hot,  or 
nearly  fo,  and  fupplied  with  a  (lender  llream  of  water 
trickling  into  them  *,  but  this  afforded  no  opportunity  of 
making  a  colle&ion  of  fleam  during  the  refrigeration  of 
the  receiver,  fo  as  to  have  a  magazine  of  fleam  in  read!- 
nefs  for  the  next  forcing  operation  ;  and  the  working  of 
fuch  machines  was  always  an  employment  of  great 
danger  and  anxiety. 

The  only  {ituation  in  which  this  machine  could  be 
employed  with  perfe£t  fafety,  and  with  fome  effedl,  was 
where  the  whole  lift  did  not  exceed  30  or  35  feet.  In 
this  cafe  the  greatefl  part  of  it  was  performed  by  the 
fu£lion*pipe,  and  a  very  manageable  preflure  was  fuffi- 
cient  for  the  reft.  Several  machines  of  this  kind  were 
eredled  in  England  about  the  beginning  of  this  cen¬ 
tury.  A  very  large  one  was  ere£led  at  a  falt-work  in 
the"  fouth  of  France.  Here  the  water  was  to  be  raifed 
no  more  than  18  feet.  The  receiver  was  capacious, 
and  it  was  occafionally  fupplied  with  lleam  from  a  fmall 
falt-pan  conflrudled  on,  purpofe  with  a  cover.  The 
entry  of  the  fleam  into  the  receiver  merely  allowed  the 
water  to  run  out  of  it  by  a  large  valve,  which  was  open¬ 
ed  by  the  hand,  and  the  condenfation  was  produced  by 
the  help  of  a  fmall  forcing  pump  alfo  worked  by  the  hand. 
In  fo  particular  a  fixation  as  this  (and  many  fuch  may 
occur  in  the  endlefs  variety  of  human  wants),  this  is  a 
very  powerful  engine  7  and  having  few  moving  and  rub¬ 
bing  parts,  it  mufl  be  of  great  durability.  This  circum- 
flance  has  occafioned  much  attention  to  be  given  to  this 
fir  ft  form  of  the  engine,  even  long  after  it  was  fupplant- 
ed  by  thofe  of  a  much  better  conflru&ion.  A  very  in¬ 
genious  attempt  was  made  very  lately  to  adapt  this  ccn- 
ilruftion  to  the  ufes  of  the  miners.  The  whole  depth 
of  the  pit  was  divided  into  lifts  of  15  feet,  in  the  fame 
manner  as  is  frequently  done  in  pump-machines.  In 
each  of  thefe  was  a  fu&ion-pipe  14  feet  long,  having 
above  it  a  fmall  receiver  like  H,  about  a  foot  high,  and 
its  capacity  fomewhat  greater  than  that  of  the  pipe. 
This  receiver  had  a  valve  at  the  head  of  the  fuflion- 
pipe,  and  another  opening  outwards  into  the  little  cif- 
tern,  into  which  the  next  fu6lion-pipe  above  dipped  to 
take  in  water.  Each  of  thefe  receivers  fent  up  a  pipe 
from  its  top,  which  all  met  in  the  cover  of  a  large  vef- 
fel  above  ground,  which  was  of  double  the  capacity  of 
all  the  receivers  and  pipes.  This  vefiel  was  clofe  on  all 
Tides.  Another  veffel  of  equal  capacity  was  placed  im¬ 
mediately  above  it,  with  a  pipe  from  its  bottom  palling 
through  the  cover  of  the  lower  veffel  and  reaching  near 
to  its  bottom.  This  upper  veffel  communicates  with 
the  boiler,  and  conftitutes  the  receiver  of  the  fleam-en¬ 
gine.  The  operation  is  as  follows:  The  lower  veffel 
is  full  of  water.  Steam  is  admitted  into  the  upper  vef¬ 
fel,  which  expels  the  air  by  a  valve,  and  fills  the  veflel. 
It  is  then  condenfed  by  cold  water.  The  preflure  of 
the  atmofphere  would  caufe  it  to  enter  by  all  the  fuc- 
tion-pipes  of  the  different  lifts,  and  prefs  on  the  furface 
of  the  water  in  the  lower  receiver,  and  force  it  into  the 
upper  one.  But  becaufe  each  fu£lion-pipe  dips  in  a 
ciflern  of  water,  the  air  preffes  this  water  before  it, 
raifes  it  into  each  of  the  little  receivers  which  it  fills, 
and  allows  the  fpring  of  the  air  (which  was  formerly 
in  them,  but  which  now  paffes  up  into  the  lower  recei¬ 
ver)  to  force  the  water  out  of  the  lower  receiver  into  the 
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upper  one.  When  this  has  been  completed,  the  fleam  is  Steam- 
again  admitted  into  the  upper  receiver.  This  allows  ^El'glr*• 
the  water  to  run  back  into  the  lower  receiver,  and  the 
air  returns  into  the  fmall  receivers  in  the  pit,  and  allows 
the  water  to  run  out  of  each  into  its  proper  ciflern. 

By  this  means  the  water  of  each  pipe  has  been  raifed 
x  5  feet.  The  operation  may  thus  be  repeated  continual¬ 
ly. 

The  contrivance  is  ingenious,  and  fimilar  to  thofe 
which  are  to  be  met  with  in  the  hydraulics  of  Schottus, 

Sturmius,  and  other  German  writers.  But  the  opera¬ 
tion  mull  be  exceedingly  flow  *,  and  we  imagine  that 
the  expence  of  fleam  mufl  be  great,  becaufe  it  mufl  fill 
a  very  large  and  very  cold  veffel,  which  mufl  wafle  a 
great  portion  of  it  by  condenfation.  We  fee  by  fome 
Tate  publications  of  the  very  ingenious  Mr  Blackey,  that 
he  is  flill  attempting  to  maintain  the  reputation  of  this 
machine  by  fome  contrivances  of  this  kind  \  but  we  ima¬ 
gine  that  they  will  be  ineffeftual,  except  in  fome  very- 
particular  fixations.  s 

For  the  great  defeft  of  the  machine,  even  when  we  Occafiorfl^ 
can  fecure  it  againfl  all  rifk  of  burfling,  is  the  prodigi- 
ous  wafle  of  fleam,  and  confequently  of  fuel.  Daily  and  fuei. 
experience  fliows,  that  a  few  fcattered  drops  of  cold  wa¬ 
ter  are  fufficient  for  producing  an  almoft  inflantaneous 
condenfation  of  a  great  quantity  of  fleam.  Therefore 
when  the  fleam  is  admitted  into  the  receiver  of  Savary’s 
engine,  and  comes  into  conta£l  with  the  cold  top^  and 
cold  water,  it  is  condenfed  with  great  rapidity  j  and  the 
water  does  not  begin  to  fubfide  till  its  furface  has  become 
fo  hot  that  it  condenfes  no  more  fleam.  It  may  now 
begin  to  yield  to  the  preflure  of  the  incumbent  fleam  \ 
but  as  foon  as  it  defeends  a  little,  more  of  the  cold  fur¬ 
face  of  the  receiver  comes  into  conta£l  with  the  fleam, 
and  condenfes  more  of  it,  and  the  water  can  defeend  no 
farther  till  this  addition  of  cold  furface  is  heated  up  to 
the  date  of  evaporation.  This  rapid  condenfation  goes 
on  all  the  while  the  water  is  defending.  By  feme  ex¬ 
periments  frequently  repeated  by  the  writer  of  this  arti¬ 
cle,  it  appears  that  no  lefs  than  T^ths  l-be  whole  fleam 
is  ufelefsly  condenfed  in  this  manner,  and  not  more  than 
ttt th  is  employed  in  allowing  the  water  to  defeend  by 
its  own  weight  \  and  he  has  reafon  to  think  that  the 
portion  thus  wafled  will  be  confiderably  greater,  if  the 
fleam  be  employed  to  force  the  water  out  of  the  receiver 
to  any  confiderable  height. 

Obferve,  too,  that  all. this  wafte  mufl  be  repeated  in 
every  fucceeding  flroke  7  tor  the  whole  receiver  mufl  be 
cooled  again  in  order  to  fill  itfelf  with  water.  ^  ^  p 

Many  attempts  have  been  made  to  diminifh  this  The  at- 
wafte  t  but  all  to  little  purpofe,  becaufe  the  very  fill-  tempts 
ing  of  the  receiver  with  cold  water  occaficns  its  fides^^ 
to  condenfe  a  prodigious  quantity  of  fleam  in  the  fuc- 
ceeding  flroke.  Mr  Blackey  has  attempted  to  Men  unfucccis- 
this  by  ufing  two  receivers.  In  the  firfl  was  oil  5  and  tul. 
into  this  only  the  fleam  was  admitted.  This  oil  puffed 
to  and  fro  between  the  two  receivers,  and  never  touch¬ 
ed  the  water  except  in  a  fmall  furface.  But  this  hardly 
produced  a  lenfible  diminution  of  the  wafle  :  for  it  mufl 
now  be  obferved,  that  there, is  a  neceffity  for  the  firfl 
cylinder’s  being  cooled  to  a  confiderable  degree  below 
the  boiling  point  olherwife,  though  it  will  condenfe 
much  fleam,  and  allow  the  water  to  rife  into  the  receiver, 
there  will  be  a  great  diminution  of  the  height  of  fu£tion, 
unlefs  the  veffel  be  much  cooled.  This  appears  plainly 
4  N  2  by 


Steam- 

Engine. 


10 

The  afto- 
iv.ihing  ra¬ 
pid  1 1>  With 
wh  h 
fttam  is 
condenfed. 


S  T  E 

by  infpecting  the  table  of  elaflicity. 
be  cooled  no  lower  than  i8o°,  we  fhould  lofe  one  half 
of  the  preflure  of  the  atmofphere  5  if  cooled  to  1 20, 
we  fhould  ftill  lofe  The  infpeblioti  of  this  table 

is  of  great  ufe  for  underflanding  and  improving  this 
noble  machine \  and  without  a  conflant  recolle&ion  of 
the  elaflicity  of  fleam  correfponding  to  its  actual  heat, 
we  fhall  never  have  a  notion  of  the  niceties  of  its  opera¬ 
tion. 

The  rapidity  with  which  the  fleam  is  condenfed  is 
really  aflonifhing.  Experiments  have  been  made  on 
fleam-veflels  of  fix  feet  in  diameter  and  feven  feet  high  } 
and  it  has  been  found,  that  about  four  ounces  of  water, 
as  warm  as  the  human  blood,  will  produce  a  complete 
condenfation  in  lefs  than  a  fecond  ;  that  is,  will  pro¬ 
duce  all  the  condenfation  that  it  is  capable  of  producing, 
leaving  an  elaflicity  about  one-fifth  of  the  elaflicity  of 
the  air.  In  another  experiment  with  the  fame  fleam- 
vefiel,  no  cold  water  was  allowed  to  get  into  it,  but  it 
was  made  to  communicate  by  a  long  pipe  four  inches  in 
diameter  with  another  veflfd  immerfed  in  cold  water. 
The  condenfation  was  fo  rapid  that  the  time  could  not 
be  meafured  :  it  certainly  did  not  exceed  half  a  fecond. 
Now  this  condenfation  was  performed  by  a  very  trifling 
furface  of  contaft,  Perhaps  wre  may  explain  it  a  little 
in  this  way  :  When  a  mafs  of  fleam,  in  immediate  con- 
tad  with  the  cold  water,  is  condenfed,  it  leaves  a  void, 
into  which  the  adjoining  fleam  inflantly  expands  ;  and 
by  this  very  expanfion  its  capacity  for  heat  is  increafed, 
or  it  grows  cold,  that  is,  abflra&s  the  heat  from  the 
fleam  fituated  immediately  beyond  it.  And  in  this  ex¬ 
panfion  and  refrigeration  it  is  itfelf  partly  condenfed  or 
converted  into  water,  and  leaves  a  void,  into  which  the 
circumjacent  fleam  immediately  expands,  and  produces 
the  fame  effed  on  the  fleam  beyond  it.  And  thus  it  may 
happen  that  the  abflradion  of  a  fmall  quantity  of  heat 
from  an  inconfiderable  mafs  of  fleam  may  produce  a 
condenfation  which  may  be  very  extenfive.  Did  we 
know'  the  change  made  in  the  capacity  of  fleam  for  heat 
by  a  given  change  of  bulk,  wTe  fhould  be  able  to  tell  ex- 
adly  what  would  be  the  effed  of  this  local  adual  con¬ 
denfation.  But  experiment  has  not  as  yet  given  11s  any 
precife  notions  on  this  fubjed.  We  think  that  this  ra¬ 
pid  condenfation  to  a  great  diflance  by  a  very  moderate 
adual  abflradion  of  heat  is  a  proof  that  the  capacity  of 
fleam  for  heat  is  prodigioufly  increafed  by  expanfion. 
We  fay  a  very  moderate  aBual  abJlraRion  of  heat,  be- 
caufe  very  little  heat  is  neceflary  to  raife  four  ounces  of 
blood-warm  water  to  a  boiling  temperature,  which  will 
unfit  it  for  condenfing  fleam.  The  remarkable  phenome¬ 
non  of  fnow  and  ice  produced  in  the  Hungarian  machine, 
when  the  air  condenfed  in  the  receiver  is  allowed  to 
blow  through  the  cock  (fee  Pneumatics),  fhows  this 
to  be  the  cafe  in  moifl  air,  that  is,  in  air  holding  water 
in  a  flate  of  chemical  folution.  We  fee  fomething  very 
like  it  in  a  thunder- florm.  A  fmall  black  cloud  fome- 
times  appears  in  a  particular  fpot,  and  in  a  very  few'  fe- 
conds  fpreads  over  many  hundred  acres  of  fky,  that  is, 
a  precipitation  of  water  goes  on  with  that  rapid  diffu- 
fion.  We  imagine  that  this  increafe  of  capacity  or  de- 
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Thus,  if  the  vefTel  mand  for  heat,  and  the  condenfation  that  mud  enfue  if  Steam* 
this  demand  is  not  fupplied,  is  much  more  remarkable  in  Engine.  ^ 
pure  watery  vapours,  and  that  this  is  a  capital  diilinc-  ^  * 
tion  of  their  conftitution  from  vapours  diiTolved  in  air  (a). 

T  he  reader  mufl  now  be  fo  well  acquainted  with  what 
pafles  in  the  fleam-vefl'el,  and  with  the  exterior  refults 
from  it,  as  readily  to  comprehend  the  propriety  of  the 
changes  which  we  fhall  now  deferibe  as  having  been 
made  in  the  conflru6lion  and  principle  of  the  fleam  engine.  1 1 
Of  all  places  in  England  the  tin-mines  of  Cornwall  AtJempts 
flood  molt  in  need  of  hydraulic  afliltance  ;  and  Mr 
vary  was  much  engaged  in  projetfs  for  draining  them  engine^11’ 
by  his  fleam-engine.  This  made  its  conflrudion  and 
principles  well  known  among  the  machinifls  and  engi¬ 
neers  of  that  neighbourhood.  Among  thefe  were  a 
Mr  Newcomen,  an  ironmonger  or  blackfmith,  and  Mr 
Cawley  a  glazier  at  Dartmouth  in  Devonfhire,  who  had 
dabbled  much  wfith  this  machine.  Newcomen  was  a 
perfon  of  fome  reading,  and  was  in  particular  acquaint¬ 
ed  with  the  perfon,  writings,  and  prejeds  of  his  coun¬ 
tryman  Dr  Hooke.  There  are  to  be  found  among 
Hooke’s  papers,  in  the  pofleflion  of  the  Royal  Society, 
fome  notes  of  obfervations,  for  the  ufe  of  Newcomen  his 
countryman,  on  Papin’s  boafled  method  of  tranfmitting 
to  a  great  diflance  the  adion  of  a  mill  by  means  of  pipes. 

Papin’s  projed  was  to  employ  the  mill  to  work  two  air- 
pumps  of  great  diameter.  The  cylinders  of  thefe  pumps 
were  to  communicate  by  means  of  pipes  wfith  equal  cy¬ 
linders  furnifhed  with  piflons,  in  the  neighbourhood  of 
a  diflant  mine.  Thefe  piflons  were  to  be  conneded, 
by  means  of  levers,  with  the  piflon-rods  of  the  mine. 

Therefore,  when  the  piflon  of  the  air-pump  at  the  mill 
was  drawn  up  by  the  mill,  the  correfponding  piflon  at 
the  fide  of  the  mine  would  be  preffed  down  by  the  at¬ 
mofphere,  and  thus  would  raife  the  piflon-rod  in  the 
mine,  and  draw  the  water.  It  would  appear  from  thefe 
notes,  that  Dr  Hooke  had  diffuaded  Mr  Newcomen 
from  ereding  a  machine  on  this  principle,  of  which 
he  had  expofed  the  fallacy  in  feveral  difeourfes  before 
the  Royal  Society.  One  pafTage  is  remarkable.  “  Could 
he  (meaning  Papin)  make  a  fpeedy  vacuum  under  your 
fecond  piflon,  your  work  is  done.” 

It  is  highly  probable  that,  in  the  courfe  of  this  fpe- 
culation,  it  occurred  to  Mr  Newcomen  that  the  va¬ 
cuum  he  fo  much  wanted  might  be  produced  by  fleam, 
and  that  this  gave  rife  to  his  new  principle  and  conflmc- 
tion  of  the  fleam-engine.  The  fpecific  defideratum  was 
in  Newcomen’s  mind  \  and  therefore,  when  Savary’s  en¬ 
gine  appeared,  and  became  known  in  his  neighbourhood 
many  years  after,  he  would  readily  catch  at  the  help 
which  it  promifed. 

Savary,  however,  claims  the  invention  as  his  own  ) 
but  Switzer,  who  was  perfonally  acquainted  with  both, 
is  pofitive  that  Newcomen  was  the  inventor.  By  his 
principles  (as  a  quaker)  being  averfe  from  contention, 
he  was  contented  to  fhare  the  honour  and  the  profits 
with  Savary,  whofe  acquaintance  at  court  enabled  him  to 
procure  the  patent  in  1705,  in  which  all  the  three  were 
aflfociated.  Poflerity  has  done  jullice  to  the  modefl  in¬ 
ventor,  and  the  machine  is  univerfally  called  Newco¬ 
men’s 


(a)  But  if  it  has  been  found  that  the  condenfation  requires  more  cold  water  than  what  is  allowed  above,  and  it 
is  fufpe£led  that  the  rapidity  of  condenfing  a  large  volume  of  fleam  by  the  cold  furface  of  a  veffelis  overrated. 


S  T  E 

Steam-  men’s  Engine,  Its  principle  and  mode  of  operation 
Engine.  may  be  clearly  conceived  as  follows. 

Let  A  (fig.  7.)  repreient  a  great  boiler  properly 
D  f' ration  built  *in  a  furnace.  At  a  height  above  it  is  a 

of  New-  cylinder  CBBC  of  metal,  bored  very  truly  and  fmooth- 

c omen’s,  lv.  The  boiler  communicates  with  this  cylinder  by 

7*  means  of  the  throat  or  iteam-pipe  NQ_.  The  lower 
aperture  of  this  pipe  is  ihut  by  the  plate  N,  which  is 
ground  very  flat,  fo  as  to  apply  very  accurately  to  the 
whole  circumference  of  the  orifice.  This  plate  is  called 
the  regulator  or  iteam-cock,  and  it  turns  horizontally 
round  an  axis  b  a  which  pafifes  through  the  top  of  the 

boiler,  and  is  nicely  fitted  to  the  focket,  like  the  key  of 

a  cock,  by  grinding.  The  upper  end  of  this  axis  is  fur- 
milled  with  a  handle  b  T. 

A  pifton  P  is  fufpended  in  this  cylinder,  and  made 
air-tight  by  a  packing  of  leather  or  foft  rope,  well  filled 
with  tallow  5  and,  for  greater  fecurity,  a  fmall  quantity 
cf  water  is  kept  above  the  piflon.  The  pifton-rod  PD 
is  fufpended  by  a  chain  which  is  fixed  to  the  upper  ex¬ 
tremity  F  of  the  arched  head  FD  of  the  great  lever  or 
Working  Beam  HK,  which  turns  on  the  gudgeon  O. 
There  is  a  fimilar  arched  head  EG  at  the  other  end  of 
the  beam.  To  its  upper  extremity  E  is  fixed  a  chain 
carrying  the  pump-rod  XL,  which  raifes  the  water  from 
the  mine.  The  load  on  this  end  of  the  beam  is  made 
to  exceed  confiderably  the  weight  of  the  pifton  P  at  the 
other  extremity. 

At  fome  fmall  height  above  the  top  of  the  cylinder  is 
a  ciftern  W  called  the  Injection  Cistern.  From  this 
defeends  the  Injection  Pipe  ZSR,  which  enters  the 
cylinder  through  its  bottom,  and  terminates  in  a  fmall 
hole  R,  or  fometimes  in  a  nozzle  pierced  with  many 
fmaller  holes  diverging  from  a  centre  in  all  directions. 
This  pipe  has  at  S  a  cock  called  the  INJECTION  Cock, 
fitted  with  a  handle  V. 

At  the  oppofite  fide  of  the  cylinder,  a  little  above  its 
bottom,  there  is  a  lateral  pipe,  turning  upwards  at  the 
extremity,  and  there  covered  by  a  clack-valve  f  called 
the  Snifting  Valve,  which  has  a  little  difli  round  it 
to  hold  water  for  keeping  it  air-tight. 

There  proceeds  alfo  from  the  bottom  of  the  cylinder 
a  pipe  deg  h  (palling  behind  the  boiler),  of  which  the 
lower  end  is  turned  upwards,  and  is  covered  with  a  valve 
L  This  part  is  immerfed  in  a  ciftern  of  water  Y,  call¬ 
ed  the  Hot  Well,  and  the  pipe  itfelf  is  called  the 
Eduction  Pipe.  Laftly,  the  boiler  is  furnilhed  with 
a.  fafety-valve  called  the  Puppet  Clack  (which  is  not 
reprefented  in  this  Iketch  for  want  of  room),  in  the  fame 
manner  as  Savary’s  engine.  This  valve  is  generally  load¬ 
ed  with  one  or  two  pounds  on  the  fquare  inch,  fo  that  it 
allows  the  fteam  to  efcape  when  its  elafticity  is  one-tenth 
greater  than  that  of  common  air.  Thus  all  rilk  of  burft- 
ing  the  boiler  is  avoided,  and  the  preflure  outwards  is 
very  moderate  5  fo  alfo  is  the  heat.  For,  by  infpeCling 
the  table  of  vaporous  elafticity,  we  fee  that  the  heat  cor- 
refponding  to  32  inches  of  elafticity  is  only  about  21 6° 
of  Fahrenheit’s  thermometer. 

Thefe  are  all  the  efifential  parts  of  the  engine,  and  are 
here  drawn  in  the  moft  fimple  form,  till  our  knowledge 
of  their  particular  offices  fhall  fhow  the  propriety  of  the 
peculiar  forms  which  are  given  to  them.  Let  us  now’ 
fee  how  the  machine  is  put  in  motion,  and  what  is  the 
nature  of  its  work. 


S  T  E 

The  water  in  the  boiler  being  fuppofed  to  be  in  a  Steam- 
ftate  of  ftrong  ebullition,  and  the  fteam  iffuing  by  the  4  Engllie-  ^ 
fafety-valve,  let  us  confider  the  machine  in  a  ftate  of  reft,  '  ^ 
having  both  the  fteam-cock  and  inje<ftion-cock  {hut.  How  the 
The  refting  pofition  or  attitude  of  the  machine  muft  be  machine 
fuch  as  appears  in  fketch,  the  pump  rods  preponde-ls  Put  in 
rating,  and  the  great  pifton  being  drawn  up  to  the  top  nju 

of  the  cylinder.  Now  open  the  fteam-cock  by  turning  lure  0f  the 
the  handle  T  of  the  regulator.  The  fteam  from  the  work, 
boiler  wTill  immediately  rufh  in,  and  flying  all  over  the 
cylinder,  will  mix  wnth  the  air.  Much  of  it  wall  be  con- 
denfed  by  the  cold  furface  of  the  cylinder  and  pifton, 
and  the  water  produced  from  it  will  trickle  down  the 
fides,  and  run  off  by  the  edu£tion-pipe.  This  conden- 
fation  and  w7afte  of  fteam  will  continue  till  the  whole  cy¬ 
linder  and  pifton  are  made  as  hot  as  boiling  water. 

When  this  happens,  the  fteam  will  begin  to  open  the 
fnifting  valve  j \  and  ilfue  through  the  pipe  }  flowfly  at 
firft  and  very  cloudy,  being  mixed  with  much  air.  The 
blaft  at  f  will  growr  ftronger  by  degrees,  and  more  tranf- 
parent,  having  already  carried  off  the  greateft  part  of 
the  common  air  wEich  filled  the  cylinder.  We  fuppo¬ 
fed  that  the  w^ater  was  boiling  brifkly,  fo  that  the  fteam 
was  iffuing  by  the  fafety-valve  wEich  is  in  the  top  of  the  * 
boiler,  and  through  every  crevice.  The  opening  of  the 
fteam-cock  puts  an  end  to  this  at  once,  and  it  has  fome¬ 
times  happened  that  the  cold  cylinder  abftradls  the. 
fteam  from  the  boiler  with  fuch  aftonifhing  rapidity, 
that  the  preflure  of  the  atmofphere  has  burft  up  the 
bottom  of  the  boiler.  We  may  here  mention  an  acci¬ 
dent  of  which  we  w  ere  wutnefles,  wEich  alfo  (hows  the 
the  immenfe  rapidity  of  the  condenfation.  The  boiler 
was  in  a  frail  flied  at  the  fide  of  the  engine-houfe  \  a 
{hoot  of  fnowT  from  the  top  of  the  houfe  fell  down  and 
broke  through  the  roof  of  the  ftied,  and  wras  fcattered 
over  the  head  of  the  boiler,  which  wTas  of  an  oblong  or 
oval  ftiape.  In  an  inftant  the  Tides  of  it  were  fqueezed 
together  by  the  preflure  of  the  atmofphere. 

When  the  manager  of  the  engine  perceives  that  not 
only  the  blaft  at  the  fnifting  valve  is  ftrong  and  fteady, 
but  that  the  boiler  is  now  fully  fup plied  wuth  fteam  of 
a  proper  {Length,  appearing  by  the  renewal  of  the  dii- 
charge  at  the  fafety-valve,  he  fhuts  the  fteam-cock,  and 
opens  the  inje&ion-cock  S  by  turning  its  handle  V. 

The  preflure  of  the  column  of  water  in  the  injedlion- 
pipe  ZS  immediately  forces  fome  w^ater  through  the 
fpout  R.  This  coming  in  contaft  with  the  pure  va¬ 
pour  which  now  fills  the  cylinder,  condenfes  it,  and  thus 
makes  a  partial  void,  into  which  the  more  diftant  fteam 
immediately  expands,  and  by  expanding  collapfes  (as  has 
been  already  obferved).  What  remains  in  the  cylinder 
no  longer  balances  the  atmofpherical  preflure  on  the  fur- 
face  of  the  water  in  the  inje&ion  ciftern,  and  therefore 
the  water  fpouts  rapidly  through  the  hole  R  by  the 
joint  a<5lion  of  the  column  ZS,  and  the  unbalanced  pref- 
fure  of  the  atmofphere  \  at  the  fame  time  the  fnifting- 
valve/J  and  the  edu&ion- valve  h,  are  (hut  by  the  unba¬ 
lanced  preflure  of  the  atmofphere.  The  velocity  of  the 
inje&ion  water  muft  therefore  rapidly  increafe,  and  the 
jet  will  dafh  ( if  Tingle)  againft  the  bottom  of  the  pifton, 
and  be  fcattered  through  the  whole  capacity  of  the  cy¬ 
linder.  In  a  very  fhort  fpace  of  time,  therefore,  the  con¬ 
denfation  of  the  fteam  becomes  univerfal,  and  the  elafti¬ 
city  of  what  remains  is  almoft  nothing.  The  whole 
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prefiure  of  the  atmofphere  is  exerted  in  the  upper  furface 
of  the  pi  don,  while  there  is  hardly  any  on  its  under 
fide.  Therefore,  if  the  load  on  the  outer  end  E  of  the 
working  beam  is  inferior  to  this  prefiure,  it  mud  yield 
to  if..  The  pifton  P  mud  defcend,  and  the  pump  pifton 
L  mud  afeend,  bringing  along  with  it  the  water  of  the 
mine,  and  the  motion  mud  continue  till  the  great  pidon 
reaches  the  bottom  of  the  cylinder  j  for  it  is  not  like 
the  motion  which  would  take  place  in  a  cylinder  of  air 
rarefied  to  the  fame  degree.  In  this  lad  cafe,  the  im¬ 
pelling  force  would  be  continually  diminidied,  becaufe 
the  capacity  of  the  cylinder  is  diminilhed  by  the  defeent 
of  the  pidon,  and  the  air  in  it  is  continually  becoming 
more  denfe  and  eladic.  The  pidon  would  dop  at  a  cer¬ 
tain  height,  where  the  eladicity  of  the  included  air,  to¬ 
gether  with  the  load  at  E,  would  balance  the  atmofphe- 
rical  prefiure  on  the  pidon.  But  when  the  contents  of 
the  cylinder  are  pure  vapour,  and  the  continued  dream 
of  inje&ed  cold  water  keeps  down  its  temperature  to 
the  fame  pitch  as  at  the  beginning,  the  eladicity  of  the 
remaining  deam  can  never  increafe  by  the  defeent  of  the 
pidon,  nor  exceed  what  correfponds  to  this  temperature. 
The  impelling  or  accelerating  force  therefore  remains 
the  fame,  and  the  defeent  of  the  pidon  will  be  uniform¬ 
ly  accelerated,  if  there  is  not  an  increafe  of  refidance 
arifing  from  the  nature  of  the  work  performed  by  the 
other  end  of  the  beam.  This  circumdance  will  come 
under  confidcration  afterwards,  and  we  need  not  attend 
to  it  at  prefent.  It  is  enough  for  our  prefent  purpofe 
to  fee,  that  if  the  cylinder  has  been  completely  purged 
of  common  air  before  the  deam-cock  was  fhut,  and  if 
none  has  entered  fince,  the  pidon  will  defcend  to  the 
very  bottom  of  the  cylinder.  And  this  may  be  frequent¬ 
ly  obferved  in  a  good  deam-engine,  where  every  part  is 
air-tight.  It  fometimes  happens,  by  the  pit-pump  draiv- 
ing  air,  or  fome  part  of  the  communication  between  the 
two  drains  giving  way,  that  the  pidon  comes  down  with 
fuch  violence  as  to  knock  out  the  bottom  of  the  cylin¬ 
der  with  the  blow. 

The  only  obfervation  which  remains  to  be  made  on 
the  motion  of  the  pidon  in  defeending  is,  that  it  does 
not  begin  at  the  indant  the  injeCtion  is  made.  The 
pidon  was  kept  at  the  top  by  tire  preponderancy  of  the 
outer  end  of  the  working  beam,  and  it  mud  remain 
there  till  the  difference  between  the  eladicity  of  the 
fleam  below  it  and  the  prefiure  of  the  atmofphere  ex¬ 
ceeds  this  preponderancy.  There  muff  therefore  be  a 
finall  fpace  of  time  between  the  beginning  of  the  con- 
denfation  and  the  beginning  of  the  motion.  This  is  very 
finall,  not  exceeding  the  third  or  the  fourth  part  of  a 
fecond  j  but  it  may  be  very  didin&ly  obferved  by  an 
attentive  fpe&ator.  He  will  fee,  that  the  indant  the 
inje&ion  cock  is  opened,  the  cylinder  will  fenfibly  rife 
upwards  a  little  by  the  prefiure  of  the  air  on  its  bottom. 

Its  whole  weight  is  not  nearly  equal  to  this  prefiure  ; 
and  indead  of  its  being  neceffiry  to  fupport  it  by  a  flrong 
floor,  we  mud  keep  it  down  by  drong  joifts  loaded  by 
heavy  walls.  It  is  ufual  to  frame  thefe  joints  into  the 
pods  which  carry  the  axis  of  the  working-beam,  and 
are  therefore  loaded  with  the  whole  drain  of  the  ma¬ 
chine.  This  rifing  of  the  cylinder  (hows  the  inftantane- 
ous  commencement  of  the  condensation  ;  and  it  is  not 
till  after  this  has  been  didinftly  obferved  that  the  pidon 
is  feen  to  dart,  and  begin  to  defcend. 

When  the  manager  fees  the  pidon  as  low  as  he  thinks 
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proper,  he  fhuts  the  inje<51ion-cock,  and  opens  the  fleam-  Steam* 
cock.  The  deam  has  been  accumulating  above  the  wa-  Engine- 
ter  in  the  boiler  during  the  whole  time  of  the  pifton ’s  ' 
defeent,  and  is  now  rudiing  violently  through  the  pup-xhe  dr- 
pet  clack.  J  he  moment,  therefore,  that  the  fleam-  cumftance3 
cock  is  opened,  it  rufhes  violently  into  the  cylinder,  ha- ft‘at  ha¬ 
ving  an  eladicity  greater  than  that  of  the  air.  It  there-  VT1  the  f 
fore  immediately  blows  open  the  fnifting  valve,  and  ah^eC^0^ 
lows  (at  lead)  the  water  which  had  come  in  by  the  for¬ 
mer  injection,  and  what  arofe  from  the  condenfed  deam, 
to  defcend  by  its  own  weight  through  the  edu&ion  pipe 
d eg  h  to  open  the  valve  /i,  and  to  run  out  into  the  hot 
well.  And  we  mud  eafily  fee  that  this  water  is  boiling 
hot  -7  for  while  lying  in  the  bottom  of  the  cylinder,  it 
will  condenfe  deam  till  it  acquires  this  temperature,  and 
therefore  cannot  run  down  till  it  condenfes  no  more. 

There  is  dill  a  wade  of  deam  at  its  firft  admiftion,  in 
order  to  heat  the  infide  of  the  cylinder  and  the  inje£led 
water  to  the  boiling  temperature  :  but  the  fpace  being 
fmall,  and  the  whole  being  already  very  warm,  this  is 
very  feon  done  \  and  when  things  are  properly  conduc¬ 
ted,  little  more  deam  is  wanted  than  what  will  warm 
the  cylinder  )  for  the  eduction  pipe  receives  the  injection 
water  even  during  the  defeent  of  the  pifton,  and  it  is 
therefore  removed  pretty  much  out  of  the  way  of  the 
deam. 

This  firft  puff  of  the  entering  deam  is  of  great  fer-  Efff  ^  Qf 
vice  j  it  drives  out  of  the  cylinder  the  vapour  which  it  the  firft 
finds  there.  This  is  feldom  pure  watery  vapour  :  all  puff  of  en- 
watcr  contains  a  quantity  of  air  in  a  date  of  chemical  tering 
union.  The  union  is  but  feeble,  and  a  boiling  heat  isfteam 
fufficient  for  difengaging  the  greated  part  of  it  by  in- 
creafing  its  eladicity.  It  may  alfo  be  difengaged  by 
fimply  removing  the  external  prefiure  of  the  atmofphere. 

This  is  clearly  feen  when  we  expofe  a  glafs  of  water  in 
an  exhaulted  receiver.  Therefore  the  fmall  fpace  below 
the  pifton  contains  watery  vapour  mixed  with  all  the  air 
which  had  been  difengaged  from  the  water  in  the  boiler 
by  ebullition,  and  all  that  was  feparated  from  the  in¬ 
jection  water  by  the  diminution  of  external  preffures. 

All  this  is  blown  out  of  the  cylinder  by  the  fird  puff  of 
deam.  We  may  obferve  in  this  place,  that  waters  dif¬ 
fer  exceedingly  in  the  quantity  of  air  which  they  hold 
in  a  date  of  Solution.  All  fpiing  water  contains  much 
of  it":  and  water  newly  brought  up  from  deep  mines 
contains  a  great  deal  more,  becaufe  the  folution  was  aid¬ 
ed  in  thele  dtuations  by  great  preffures.  Such  waters 
fparkle  when  poured  into  a  glafs.  It  is  therefore  of 0f  <rxzli 
great  confequence  to  the  good  performance  of  a  deam-confe- 
engine  to  uie  water  containing  little  air,  both  in  the*!11^06*0 
boiler  and  in  the  injeClion-cidern.  The  water  of  run- the  S00(* 
ning  brooks  is  preferable  to  all  others,  and  the  freer  it^nceof  a 
is  from  any  faline  impregnation  it  generally  contains  fteam-en- 
lefs  air.  Such  engines  as  are  fo  unfortunately  fituated  that 
that  they  are  obliged  to  employ  the  very  water  which  the  ]vat<\r 
they  have  brought  up  from  great  depths,  are  ~  '  ‘  ve 

greatly  inferior  in  their  performance  to  others, 
air  colleCled  below  the  pifton  greatly  diminifhes  the  ac¬ 
celerating  force,  and  the  expulfion  of  fuch  a  quantity 
requires  a  long-continued  *blaft  of  the  bed  deam  at  the 
beginning  of  every  droke.  It  is  advi fable  to  keep  fuch 
water  in  a  large  (hallow  pond  for  a  long  while  before 
ufing  it.  js 

Let  us  now  confider  the  date  of  the  pifton.  It  is  How  the 
evident  that  it  will  dart  or  begin  to  rife  the  moment P^on  nfe* 
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Steam-  the  fleam-cock  is  opened  ;  for  at  that  inflant  the  ex- 
Enginc.  cefs  0f  atmofpherical  preffure,  by  which  it  was  kept 
““■“v  down  in  oppofition  to  the  preponderancy  of  the  outer 
end  of  the  beam,  is  diminilhed.  The  pifton  is  therefore 
dragged  upwards,  and  it  will  rife  even  although  the 
fleam  which  is  admitted  be  not  fo  elaftic  as  common  air. 
Suppofe  the  mercury  in  the  barometer  to  (land  at  30 
inches,  and  that  the  preponderancy  at  the  outer  end  of 
the  beam  is  |-th  of  the  preffure  of  the  air  on  the  piflon, 
the  piflon  will  not  rife  i(  the  elasticity  of  the  fleam  is  not 
equal  to  3c — that  is,  to  26.7  inches  nearly;  but  if 
it  is  juft  this  quantity,  the  pifton  will  rife  as  faft  as  this 
fleam  can  be  lupplied  through  the  fleam-pipe,  and  the 
velocity  of  its  afcent  depends  entirely  on  the  velocity  of 
this  fupply.  This  obfervation  is  of  great  importance  ; 
and  it  does  not  feem  to  have  occurred  to  the  mathema¬ 
ticians,  who  have  paid  moft  attention  to  the  mechanifm 
of  the  motion  of  this  engine.  In  the  mean  time,  we 
may  clearly  fee  that  the  entry  of  the  fleam  depends 
chiefly  on  the  counter  weight  at  E  :  for  fuppofe  there 
was  none,  fleam  no  ftronger  than  air  would  not  enter 
the  cylinder  at  all  ;  and  if  the  fleam  be  flronger,  it  will 
enter  only  by  the  excels  of  its  ftrength.  Writers  on  the 
fleam-engine  (and  even  fome  of  great  reputation)  fami¬ 
liarly  fpeak  of  the  fleam  giving  the  piflon  a  putli :  Bbt 
this  is  fcarcely  poffible.  During  the  rife  of  the  piflon 
the  fnifting  valve  is  never  obferved  to  blow  ;  and  we 
have  not  heard  any  well-attefled  accounts  of  the  pifton- 
cnains  ever  being  flackened  by  the  upward  preffure  of 
the  fleam,  even  at  the  very  beginning  of  the  broke. 
During  the  riling  of  the  piflon  the  fleam  is  (according 
to  the  common  conception  and  manner  of  (peaking) 
fucked  in,  in  the  fame  way  that  air  is  fucked  into  a  com¬ 
mon  fyringe  or  pump  when  we  draw  up  the  piflon  ;  for 
in  the  fleam- engine  the  piflon  is  really  drawn  up  by  the 
counter  weight.  But  it  is  flill  more  fucked  in,  and 
requires  a  more  copious  fupply,  for  another  reafon.  As 
the  pifton  defeended  only  in  confequence  of  the  inflde  of 
the  cylinder’s  being  fufficiently  cooled  to  condenfe  the 
fleam,  this  cooled  furface  muft  again  be  preferred  to 
the  fleam  during  the  rife  of  the  piflon,  and  muft  con- 
denfe  fleam  a  fecond  time.  The  piflon  cannot  rife  an¬ 
other  inch  till  the  part  of  the  cylinder  which  the  piflon 
has  already  quitted  has  been  warmed  up  to  the  boiling 
point,  and  fleam  muft  be  expended  in  this  warming. 
The  inner  furface  of  the  cylinder  is  not  only  of  the  heat 
of  boiling  water  while  the  piflon  rifes,  but  is  alfo  per¬ 
fectly  dry  ;  for  the  film  of  water  left  on  it  by  the  af- 
cending  piflon  muft  be  completely  evaporated,  other- 
wife  it  will  be  condenfing  fleam.  That  the  quantity 
thus  wafted  is  confiderable,  appears  by  the  experiments 
of  Mr  Beighton.  He  found  that  five  pintsf of  water 
were  boiled  off  in  a  minute,  and  produced  16  itrokes  of 
an  engine  whole  cylinder  contained  113  gallons  of  282 
inches  each  ;  and  he  thence  concluded  that  fleam  was 
2886  times  rarer  than  water.  But  in  no  experiment 
made  with  fcrupulous  care  on  the  expanfion  of  boiling 
Svater  does  it  appear  that  the  denfity  of  fleam  exceeds 

- th  of  the  denfitv  of  water.  Defaguiliers  fays  that 

1 0,000  "  J 

it  is  above  14,000  times  rarer  than  water.  We  have 
frequently  attempted  to  meafure  the  weight  of  -fleam 
which  filled  a  very  light  veffel,  which  held  12,600  grains 
of  water,  and  found  it  alw-.ys  lefs  than  one  grain  ;  fo 
that  we  have  no  doubt  of  its  being  much  more  than 


10,000  times  rarer  than  water.  This  being  the  cafe,  Steam- 
we  may  fafely  fuppofe  that  the  number  of  gallons  of,  EnSine' ^ 
fleam,  inftead  of  being  16  times  113,  were  nearly  five  v 
times  as  much  ;  and  that  only  fth  was  employed  in  al¬ 
lowing  the  piflon  to  rife,  and  the  remaining  £ths  were 
employed  to  warm  the  cylinder.  But  no  diftmft  expe¬ 
riment  fliews  fo  great  an  expanfion  of  water  when  con¬ 
verted  into  fleam  at  21 2°.  Mr  Watt  never  found  it  un¬ 
der  the  preffure  of  the  air  more  than  1 800  times  rarer 
than  water.  19 

The  moving  force  during  the  afcent  of  the  pifton  Its  afcent 
mult  be  confidered  as  refuiting  chiefly,  if  not  folely,fhle%^w* 
from  the  preponderating  weight  of  the  pit  pifton-rods.^^^ 
The  office  of  this  is  to  return  the  fleam- pifton  to  the  the  pit  pi- 
top  of  the  cylinder,  where  it  may  again  be  prefled  down  fton- rods, 
by  the  air,  and  make  another  working  ftroke  by  raifing 
the  pump  rods.  But  the  counter-weight  at  E  has  ano¬ 
ther  fervice  to  perform  in  this  ufe  of  the  engine  ;  name¬ 
ly,  to  return  the  pump  piftons  into  their  places  at  the 
bottom  of  their  refpe&ive  working  barrels,  in  order  that 
they  alfo  may  make  a  working  ftroke.  This  requires 
foice  independent  of  the  friction  and  inertia  of  the  mov¬ 
ing  parts;  for  each  pifton  muft  be  puflied  down  through 
the  water  in  the  barrel,  which  muft  rife  through  the 
piflon  with  a  velocity  whofe  proportion  to  the  velocity 
of  the  piflon  is  the  fame  with  that  of  the  bulk  of  the 
piflon  to  the  bulk  of  the  perforation  through  which  the 
water  rifes  through  the  piflon.  It  is  enough  at  prefent 
to  mention  this  in  general  terms  :  we  (hall  confider  it 
more  particularly  afterwards,  when  we  come  to  calcu¬ 
late  the  performance  of  the  engine,  and  to  deduce  from 
our  acquired  knowledge  maxims  of  conftru&ion  and  im¬ 
provement.  20 

From  this  general  con  fid  eration  of  the  afcent  of  the  The  afcent 
piflon,  we  may  fee  that  the  motion  differs  greatly  from  °f  the  P*- 
the  defeent.  it  can  hardly  be  fuppofed  to  accelerate,  ^on  4lff"crs 
even  if  the  fleam  in  the  cylinder  were  in  a  moment  an-fromthe 
nihilated.  For  the  refiftance  to  the  defeent  of  the  piflon  deicent. 
is  the  fame  with  the  weight  of  the  column  of  water, 
which  would  caufe  it  to  flow  through  the  box_  of  the 
pump  piflon  with  the  velocity  with  which  it  really  rifes 
through  it,  and  muft  therefore  increafe  as  the  fquare  of 
that  velocity  increafes  ;  that  is,  as  the  fquare  of  the  ve¬ 
locity  of  the  pifton  increafes.  Independent  of  fridfion, 
therefore,  the  velocity  of  defeent  through  the  water 
muft  foon  become  a  maximum,  and  the  motion  become 
uniform.  We  (hall  fee  by  and  by,  that  in  fuch  a  pump 
as  is  generally  ufed  this  will  happen  in  lefs  than  the 
10th  part  of  a  fecond.  The  fridtion  of  the  pump  will 
diminifh  this  velocity  a  little,  and  retard  the  time  of  its 
attaining  uniformity.  But,  on  the  other  hand,  the  Tup-' 
ply  of  fleam  which  is  neceffary  for  this  motion,  being 
fufceptible  of  no  acceleration  from  its  previous  motion 7 
and  depending  entirely  on  the  brilkr.efs  of  the  ebulli¬ 
tion,  an  almofl  inftantaneous  flop  is  put  to  accelera¬ 
tion. 

Accordingly,  any  perfon  who  obferves  with  attention 
the  working  of  a  fleam-engine,  will  fee  that  the  rife  of 
the  pifton  and  defeent  of  the  pump-rods  is  extremely 
uniform,  whereas  the  working  ftroke  is  very  fenfibly  ac-  2I 
celerated.  Before  quitting  this  part  of  the  fubjeeff,  and  The  coun- 
left  it  ftiould  afterwards  efcape  our  recolledlion,  we  mayff^^jj* 
obferve,  that  the  counter-weight  is  different  during  the  ,]urmg  t~hc 
two  motions  of  the  pump-reds.  While  the  machine  is  two  mo- 
making  a  working  ftroke.  it  is  lifting  not  only  the  co-  tions  of  the 
°  5  lumnP^P-rods. 
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lumtt  of  water  In  the  pump,  but  the  abfolute  weight  of 
the  piflons  and  pifton-rods  alfo :  but  while  the  pump- 
rods  are  defcending,  there  is  a  diminution  of  the  coun¬ 
ter-weight  by  the  whole  weight  loft  by  the  immerfion 
of  the  rod  in  water.  The  wooden  rods  which  are  gene¬ 
rally  ufed,  foaked  in  water,  and  joined  by  iron  ftraps, 
are  heavier,  and  but  a  little  heavier,  than  water,  and 
they  are  generally  about  one-third  of  the  bulk  of  the 
water  in  the  pumps. 

Thefe  twro  motions  complete  the  period  of  the  opera¬ 
tion  5  and  the  whole  may  be  repeated  by  (hutting  the 
fteam-cock  and  opening  the  inje£lion-cock  whenever  the 
pifton  has  attained  the  proper  height.  We  have  been 
very  minute  in  our  attention  to  the  different  circum- 
ftances,  that  the  reader  may  have  a  diftinft  notion  of 
the  ftate  of  the  moving  forces  in  every  period  of  the 
operation.  It  is  by  no  means  fufficient  that  we  know 
in  general  that  the  inje&ion  of  cold  water  makes  a  void 
which  allows  the  air  to  prefs  down  the  pifton,  and  that 
the  readmiftion  of  the  fleam  allows  the  pifton  to  rife 
again.  This  lumping  and  flovenly  way  of  viewing  it 
has  long  prevented  even  the  philofopher  from  feeing  the 
defers  of  the  conftru&ion,  and  the  methods  of  removing 
them. 

We  now  fee  the  great  difference  between  Savary’s 
and  Newcomen’s  engine  in  refpeft  of  principle.  Sava¬ 
ry’s  was  really  an  engine  which  raifed  water  by  the 
force  of  fleam  )  but  Newcomen’s  raifes  water  entirely  by 
the  preffure  of  the  atmofphere,  and  fleam  is  employed 
merely  as  the  moft  expeditious  method  of  producing  a 
void,  into  which  the  atmofpherical  preffure  may  impel 
the  JirJl  mover  of  his  machine.  The  elafticity  of  the 
fleam  is  not  the  firft  mover. 

We  fee  alfo  the  great  Superiority  of  this  new  machine. 

We  have  no  need  of  fleam  of  great  and  dangerous  ela- 
flicity  j  and  we  operate  by  means  of  very  moderate 
heats,  and  confequently  with  much  Smaller  quantities  of 
fuel  )  and  there  is  no  bounds  to  the  power  of  this  ma¬ 
chine.  How  deep  Soever  a  mine  may  be,  a  cylinder 
may  be  employed  of  Such  dimenfions  that  the  preffure  of 
the  air  on  its  pifton  may  exceed  in  any  degree  the  weight 
of  the  column  of  water  to  be  raifed.  And  laftly,  this 
form  of  the  machine  renders  it  applicable  to  almofl 
every  mechanical  purpofe  ;  becaufe  a  Skilful  mechanic 
can  readily  find  a  method  of  converting  the  reciprocat¬ 
ing  motion  of  the  working  beam  into  a  motion  of  any 
kind  which  may  Suit  his  purpofe.  Savary’s  engine  could 
hardly  admit  of  Such  an  immediate  application,  and  Seems 
almofl  reftri&ed  to  railing  water. 

Inventions  improve  by  degrees.  This  engine  wras 
firft  offered  to  the  public  in  1705.  But  many  difficul¬ 
ties  occurred  in  the  execution,  which  wrere  removed  one 
by  one  \  and  it  wras  not  till  1712  that  the  engine  Seem¬ 
ed  to  give  confidence  in  its  efficacy.  The  moft  exadl 
and  unremitting  attention  of  the  manager  was  required 
to  the  precife  moment  of  opening  and  (hutting  the 
cocks  )  and  negle6l  might  frequently  be  ruinous,  by 
beating  out  the  bottom  of  the  cylinder,  or  allowing  the 
pifton  to  be  wholly  drawn  out  of  it.  Stops  were  con¬ 
trived  to  prevent  both  of  thefe  accidents  j  then  firings 
were  ufed  to  conne£l  the  handles  of  the  cocks  with  the 
beam,  fo  that  they  fliould  be  turned  whenever  it  wras  in 
certain  pofitions.  Thefe  were  gradually  changed  and 
improved  into  detents  and  catches  of  different  fhapes  ; 
at  laft,  in  1717 ,  Mr  Beighton,  a  very  ingenious  and 
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well-informed  artift,  fimplified  the  whole  of  thefe  fub-  Steam- 
ordinate  movements,  and  brought  the  machine  into  ,  EnSine'  # 
the  form  in  which  it  has  continued,  without  the  Small- 
eft  material  change,  to  the  prefent  day.  We  (hall  now 
deferibe  one  of  thefe  improved  engines,  copying  almofl 
exaflly  the  drawings  and  defeription  given  by  Boffin 
in  his  Hy dr odyn  antique ;  thefe  being  by  far  the  moll 
accurate  and  perfpicuous  of  any  that  have  been  pub- 
lifhed.  ^ 

Fig.  8.  N°  I.  is  a  perfpedlive  view  of  the  boiler  cy-  Defcrip. 
linder,  and  all.the  parts  neceffary  for  turning  the  cocks,  tionot 
Fig.  8.  N°  2.  is  a  vertical  fedlion  of  the  fame  j  and  the  Brighton’* 
fame  pieces  of  both  are  marked  with  the  fame  letters  of  ft.eam"en" 
reference.  Opiate 

The  rod  X  of  the  pifton  P  is  fufpended  from  the  DII. 
arch  of  the  vrorking-beam,  as  wTas  reprefen  ted  in  the  Fig. 
preceding  (ketch  (fig.  7.).  An  upright  bar  of  timber 
FG  is  alfo  Seen  hanging  by  a  chain.  This  is  fufpended 
from  a  concentric  arch  of  the  beam,  as  may  be  Seen 
alfo  in  the  (ketch  at  <p  £.  The  bar  is  called  the  plug- 
beam  ‘y  and  it  mufl  rife  and  fall  with  the  pifton,  but 
with  a  flower  motion.  The  ufe  of  this  plug-beam  is 
to  give  motion  to  the  different  pieces  which  turn  the 
cocks. 

The  fteam-pipe  K  is  of  one  piece  with  the  bottom 
of  the  cylinder,  and  rifes  within  it  an  inch  or  twTo,  to 
prevent  any  of  the  cold  inje£lion  water  from  falling  in¬ 
to  the  boiler.  The  kwer  extremity  Z  of  the  fleam- 
pipe  penetrates  the  head  of  the  boiler,  proje£ling  a 
little  way.  A  flat  plate  of  brafs,  in  fhape  refembling  a 
racket  or  battledore,  called  the  regulatory  applies  itfelf 
exadlly  to  the  whole  circumference  of  the  fteam-pipe, 
and  completely  excludes  the  fleam  from  the  cylinder. 

Being  moveable  round  an  upright  axis,  which  is  repre- 
fented  by  the  dotted  lines  at  the  fide  of  the  fteam-pipe 
in  the  profile,  it  may  be  turned  afide  by  the  handle  /, 
n°  1.  The  profile  (hows  in  the  fe<Elion  of  this  plate  a 
protuberance  in  the  middle.  This  lefts  on  a  ftrong 
flat  fpring,  which  is  fixed  below  it  athwart  the  mouth 
of  the  fteam-pipe.  This  fpring  prefies  it  ftrongly  to¬ 
wards  the  fteam-pipe,  caufing  it  to  apply  very  clofe  *, 
and  this  knob  Aides  along  the  fpring,  while  the  regula¬ 
tor  turns  to  the  right  or  left. 

We  have  faid  that  the  inje£lion-wrater  is  furnifhed 
from  a  ciftern  placed  above  the  cylinder.  When  the 
ciftern  cannot  be  fupplied  by  pipes  from  fome  more 
elevated  fource,  its  water  is  raifed  by  the  machine  it¬ 
felf.  A  fmall  lifting  pump  i  k  (fig.  7.),  called  \ht  jack- 
head  or  jaquettey  is  worked  by  a  rod  y  #,  fufpended  from 
a  concentric  arch  g  y  near  the  outer  end  of  the  working 
beam.  This  forces  a  fmall  portion  of  the  pit  water  along 
the  rifing  pipe  i  LM  into  the  injeflion  ciftern. 

In  figure  8.  N°  1.  and  2.  the  letters  £)M  3'  reprefent 
the  pipe  which  brings  dowm  the  water  from  the  inje£lion 
ciftern.  This  pipe  has  a  cock  at  R  to  open  or  fhut  the 
paffage  of  this  water.  It  fpouts  through  the  jet  3',  and 
dafhing  againft  the  bottom  of  the  pifton,  it  is  difperfed 
into  drops,  and  fcattered  through  the  whole  capacity  of 
the  cylinder,  fo  as  to  produce  a  rapid  condenfation  of 
the  fleam. 

An  upright  poll  A  may  be  obfervad  in  the  perfpec- 
tive  view  of  the  cylinder,  &c.  This  fupports  one  end 
B  of  a  horizontal  iron  axis  BC.  The  end  C  is  fup- 
ported  by  a  fimilar  pofl,  of  which  the  place  only  is 
marked  by  the  dotted  lines  A,  that  the  pieces  connec¬ 
ted 
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Steam-  ted  with  this  axis  may  not  be  hid  by  it.  A  kind  of 
Engine,  ftirrup  abed  hangs  from  this  axis,  fupported  by  the 
—Y—*  hooks  a  and  d,  This  ftirrup  is  croffed  near  the  bottom 
by  a  round  bolt  or  bar  e ,  which  paffes  through  the  eyes 
or  rings  that  are  at  the  ends  of  the  horizontal  fork  lifg, 
whofe  long  tail  h  is  double,  receiving  between  its 
branches  the  handle  i  of  the  regulator.  It  is  plain  from 
this  conftru&ion,  that  when  the  ftirrup  is  made  to  vi¬ 
brate  round  the  horizontal  axis  BC,  on  which  it  hangs 
freely  by  its  hooks,  the  bolt  c  muft  pull  or  pufh  the 
long  fork  hfg  backwards  and  forwards  horizontally, 
and  by  fo  doing  will  move  the  regulator  round  its  axis 
by  means  of  the  handle  %•  Both  the  tail  of  the  fork  and 
the  handle  of  the  regulator  are  pierced  with  feveral 
holes,  and  a  pin  is  put  through  them  which  unites  them 
by  a  joint.  The  motion  of  the  handle  may  be  increafed 
or  diminiftied  by  choofing  for  the  joint  a  hole  near  to 
the  axis  or  remote  from  it  j  and  the  exa£t  pofttion  at 
which  the  regulator  is  to  ftop  on  both  Tides  is  determined 
by  pins  ftuck  in  the  horizontal  bar  on  which  the  end  of 
the  handle  appears  to  reft. 

This  alternate  motion  of  the  regulator  to  the  right 
and  left  is  produced  as  follows  :  There  is  fixed  to  the 
axis  BC  a  piece  of  iron  ok/,  called  the  Y,  on  account 
of  its  refemblance  to  that  letter  of  the  alphabet  invert¬ 
ed.  The  ftalk  0  carries  a  heavy  lump  p  of  lead  or  iron  ; 
and  a  long  leather  ftrap  qpr  is  fattened  to  p  by  the 
middle,  and  the  two  ends  are  fattened  to  the  beam  above 
It,  in  fuch  a  manner  that  the  lump  may  be  alternately 
catched  and  held  up  to  the  right  and  left  of  the  per¬ 
pendicular.  By  adjufting  the  length  of  the  two  parts 
of  the  ftrap,  the  Y  may  be  (topped  in  any  defired 
pofition.  The  two  claws  k  and  /  fpread  out  from  each 
other,  and  from  the  line  of  the  ftalk,  and  they  are  of 
fuch  length  as  to  reach  the  horizontal  bolt  e,  which 
erodes  the  ftirrup  below,  but  not  to  reach  the  bottom 
of  the  fork  h  fg.  Now  fuppofe  the  ftirrup  hanging 
perpendicularly,  and  the  ftalk  of  the  Y  alfo  held  perpen¬ 
dicular  ;  carry  it  a  little  outward  from  the  cylinder, 
and  then  let  it  go.  It  will  tumble  farther  out  by  its 
weight,  without  affe£ling  the  ftirrup  till  the  claw  / 
ftrikes  on  the  horizontal  bolt  <?,  and  then  it  puflies  the 
ftirrup  and  the  fork  towards  the  cylinder,  and  opens 
the  regulator.  It  fets  it  in  motion  with  a  fmart  jerk, 
which  is  an  effe&ual  way  of  overcoming  the  cohefion 
and  fri&ion  of  the  regulator  with  the  mouth  of  the 
fteam-pipe.  This  pufh  is  adjufted  to  a  proper  length 
by  the  ftrap  q  p,  which  flops  the  Y  when  it  has  gone 
far  enough.  If  we  now  take  hold  of  the  ftalk  of  the 
Y,  and  move  it  up  to  the  perpendicular,  the  width  be¬ 
tween  its  claws  is  fuch  as  to  permit  this  motion,  and 
fomething  more,  without  affe&ing  the  ftirrup.  But 
when  puttied  ftill  nearer  to  the  cylinder,  it  tumbles  to¬ 
wards  it  by  its  own  weight,  and  then  the  claw  h  ftrikes 
the  bolt  e ,  and  drives  the  ftirrup  and  fork  in  the  oppo- 
(ite  direction,  till  the  lump  p  is  catched  by  the  ftrap  rp, 
now  ftretched  to  its  full  length,  wrhile  qp  hangs  flack. 
Thus  by  the  motion  of  the  Y  the  regulator  is  opened 
and  (hut.  Let  us  now  fee  how  the  motion  of  the  Y 
is  produced  by  the  machine  itfelf.  To  the  horizontal 
axis  BC  are  attached  two  fpanners  or  handles  m  and  n . 
The  fpanner  m  paffes  through  a  long  flit  in  the  plug- 
beam,  and  is  at  liberty  to  move  upwards  or  down¬ 
wards  by  its  motion  round  the  axis  BC.  A  pin  k 
which  goes  through  the  plug- beam  catches  hold  of  m 
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when  the  beam  rifes  along  with  the  pifton  ;  and  the  pin  Steam* 
is  fo  placed,  that  when  the  beam  is  within  an  inch  or  two  En&tne* 
of  its  higheft  rife,  the  pin  has  lifted  in  and  thrown  the  ^ 
ftalk  of  the  Y  pall;  the  perpendicular.  It  therefore 
tumbles  over  with  great  force,  and  gives  a  fmart  blow 
to  the  fork,  and  immediately  (huts  the  regulator.  By 
this  motion  the  fpanner  m  is  removed  out  of  the  neigh¬ 
bourhood  of  the  plug-beam.  But  the  fpanner  n ,  mo¬ 
ving  along  with  it  in  the  fame  direction,  now  comes  ini 
to  the  way  of  the  pins  of  the  plug-beam.  Therefore, 
when  the  pifton  defeends  again  by  the  condenfation  of 
the  (learn  in  the  cylinder,  a  pin  marked  in  the  fide  of 
the  plug-beam  catches  hold  of  the  tail  of  the  fpan¬ 
ner  n ,  and  by  prefting  it  down  raifes  the  lump  on  the 
ftalk  of  the  Y  till  it  paffes  the  perpendicular,  and  it 
then  falls  down,  outwards  from  the  cylinder,  and  the 
claw  /  again  drives  the  fork  in  the  diredlion  h  i,  and 
opens  the  fteam  valve.  This  opening  and  (hutting  ,of 
the  fteam  valve  is  executed  in  the  precife  moment  that 
is  proper,  by  placing  the  pins  tt  and  fa3  at  a  proper 
height  of  the  plug-beam.  For  this  reafon,  it  is  pierced 
through  with  a  great  number  of  holes,  that  the  places 
of  thefe  pins  may  be  varied  at  pleafure.  This,  and  a 
proper  curvature  of  the  fpinners  m  and  n ,  make  the  ad- 
juflment  as  nice  as  we  pleafe. 

The  inje&ion  cock  R  is  managed  in  a  fimilar  man¬ 
ner.  On  its  key  may  be  obferved  a  forked  arm  j*  t, 
like  a  crab’s  claw  j  at  a  little  diftance  above  it  is  the 
gudgeon  or  axis  u  of  a  piece  y  u  z,  called  the  hammer 
or  the  F,  from  its  refemblance  to  that  letter.  It  has 
a  lump  of  metal  y  at  one  end,  and  a  fpear  u  s  projedls 
from  its  middle,  and  paffes  between  the  claws  s  and  t 
of  the  arm  of  the  inje£lion-cock.  The  hammer  y  is 
held  up  by  a  notch  in  the  under  fide  of  a  wooden  lever 
DE,  moveable  round  the  center  D,  and  fupported  at 
a  proper  height  by  a  ftring  r  E,  made  fad  to  [the  joift 
above  it. 

Suppofe  the  inje£lion-cock  (hut,  and  the  hammer  in 
the  pofition  reprefented  in  the  figure.  A  pin  of 
the  plug-frame  rifes  along  with  the  pifton,  and  catch¬ 
ing  hold  of  the  detent  DE,  raifes  it,  and  difengages 
the  hammer  y  from  its  notch.  This  immediately  falls 
down,  and  ftrikes  a  board  L  put  in  the  way  to  (lop  it* 

The  (pear  u  s  takes  hold  of  the  claw  t,  and  forces  it 
afide  towards  x ,  and  opens '  the  inje£lion-cock.  The 
pifton  immediately  defeends,  and  along  wfith  it  the 
plug-frame.  During  its  defeent  the  pin  /3  meets  with 
the  tail  u%  of  the  hammer,  which  is  now  raifed  confi- 
derably  above  the  level,  and  brings  it  dowTn  along  with 
it,  railing  the  lump  y,  and  gradually  (hutting  the  injec¬ 
tion-cock,  becaufe  the  fpear  takes  hold  of  the  claw  s  of 
its  arm.  When  the  beam  has  come  to  its  loweft  filiation, 
the  hammer  is  again  engaged  in  the  notch  of  the  detent 
DE,  and  fupported  by  it  till  the  pifton  again  reaches  the 
top  of  the  cylinder. 

In  this  manner  the  motions  of  the  inje6lion  cock  are 
alfo  adjufted  to  the  precife  moment  that  is  proper  for 
them.  The  different  pins  are  fo  placed  in  the  plug- 
frame,  that  the  fteam-cock  may  be  completely  fhut  be¬ 
fore  the  inje6lion-cock  is  opened.  The  inherent  mo¬ 
tion  of  the  machine  will  give  a  fmall  addition  to  the 
afeent  of  the  pifton  without  expending  fteam  all  the 
while  j  and  by  leaving  the  fteam  rather  lefs  eiaflic  than 
before,  the  fubfequent  defeent  of  the  pifton  is  promoted. 

There  was  a  confiderable  propriety  in  the  gradual  fhut- 
4  O  ting 
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Steam-  ting  of  the  inje&ion-cock.  For  after  the  fiift  dalh  of 

Engine.^  ^  co|c]  water  againft  the  bottom  of  the  pifton,  the 
condenfation  is  nearly  complete,  and  very  little  more 
water  is  needed  ;  but  a  continual  acceffion  of  fome  is 
abfolutely  neceflary  for  completing  the  condenfation,  as 
the  capacity  of  the  cylinder  diminifhes,  and  the  water 
warms  which  is  already  inje&ed. 

In  this  manner  the  motion  of  the  machine  will  be 
repeated  as  long  as  there  is  a  flip  ply  of  fleam  from  the 
boiler,  and  of  water  from  the  injedtion  ciftern,  and  a 
difcharge  procured  for  what  has  been  inje&ed.  We  pro¬ 
ceed  to  confrder  how  far  thele  conditions  alfo  are  provi¬ 
ded  by  the  machine  itfeif. 

The  inje&ion  ciftern  is  fupplied  with  water  by  the 
jackhead  pump,  as  we  have  already  obferved.  From 
this  fource  all  the  parts  of  the  machine  receive  their  re- 
fpedtive  fupplies.  In  the  firft  place,  a  fmall  branch 
13,  13,  is  taken  off  from  the  inje£tion-pipe  immediately 
below  the  ciftern,  and  conduced  to  the  top  of  the  cy¬ 
linder,  where  it  is  furnifhed  with  a  cock.  The  fpout  is 
fo  adjufted,  that  no  more  runs  from  it  than  what  will 
keep  a  conftant  fupply  of  a  foot  of  water  above  the  pi- 
fton  to  keep  it  tight.  Every  time  the  pifton  comes  to 
the  top  of  the  cylinder,  it  brings  this  water  along  with 
it,  and  the  furplus  of  its  evaporation  and  leakage  runs 
off  by  a  watle-pipe  14,  14.  This  water  neceffarily  be¬ 
comes  almoft  boiling  hot,  and  it  was  thought  proper  to 
employ  its  overplus  for  fjpplying  the  wafte  of  the  boil¬ 
er.  This  was  accordingly  practifed  for  fome  time. 
But  Mr  Beightcn  improved  this  economical  thought, 
by  fupplying  the  boiler  from  the  edu6tion-pipe,  2,  2, 
the  water  of  which  muft  be  ftiil  hotter  than  that  above 
the  pifton.  This  contrivance  required  attention  to  ma¬ 
ny  circumftances,  which  the  reader  will  underftand  by 
confidering  the  perfpe&ive  and  profile.  The  edu£tion- 
f>ipe  comes  out  of  the  bottom  of  the  cylinder  at  1  with 
a  perpendicular  part,  which  bends  fidewife  below,  and 
is  {hut  at  the  extremity  I.  A  deep  Cup  5  communi¬ 
cates  with  it,  holding  a  metal  valve  nicely  fitted  to 
it  by  grinding,  like  the  key  of  a  cock.  To  fecure  its 
being  always  air-tight,  a  {lender  ftream  of  water  trickles 
into  it  from  a  branch  6  of  the  wafte-pipe  from  the  top 
of  the  cylinder.  The  edu&ion-pipe  branches  off  at  2, 
and  goes  down  to  the  hot  well,  where  it  turns  up,  and 
is  covered  with  a  valve.  In  the  perfpe&ive  view7  may  be 
obferved  an  upright  pipe  4,  4,  which  goes  through  the 
head  of  the  boiler,  and  reaches  to  within  a  few  inches 
of  its  bottom.  This  pipe  is  called  the  feeder ,  and  rifes 
about  three  or  four  feet  above  the  boiler.  It  is  open 
at  both  ends,  and  has  a  branch  3,  3.  communicating 
with  the  bottom  of  the  cup  5,  immediately  above  the 
metal  valve,  and  alfo  a  few  inches  below  the  level  of 
the  entry  2  of  the  edu£tion-pipe.  This  communicating 
branch  has  a  cock  by  which  its  paffage  may  be  dirni- 
nilhed  at  pleafure.  Now  fuppofe  the  fteam  in  the  boil¬ 
er  to  be  very  ftrong,  it  will  caufe  the  boiling  water 
to  rife  in  the  feeding  pipe  above  3,  and  coming  along 
this  branch,  to  rife  alfo  in  the  cup  5,  and  run  over. 
But  the  height  of  this  cup  above  the  furface  of  the  -wa¬ 
ter  in  the  boiler  is  fuch,  that  the  fteam  is  never  ftrong 
enough  to  produce  this  efreft.  Therefore,  on  the  con¬ 
trary,  any  water  that  may  be  in  the  cup  5  will  run  off 
by  the  branch  3,  3,  and  go  down  into  the  boiler  by  the 
feeding  pipe. 

Thefe  things  being  underftood,  let  us  fuppofe  a 
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•quantity  of  inje£led  water  lying  at  the  bottom  of  the  Steam- 
cylinder.  It  will  run  into  the  edu£tion-pipe,  fill  the  Engine, 
crooked  branch  1,  1,  and  open  the  Valve  in  the  bottom  v 
of  the  cup  (its  weight  being  fupported  by  a  wire  hang-  An  Age¬ 
ing  from  a  {lender  fpring),  and  it  will  fill  the  cup  to  thenious  con- 
lcYel  of  the  entry  2  of  the  edu£tion-pipe,  and  will  then  trivance. 
flow  along  3,  3,  and  fupply  the  boiler  by  the  feeder  4,4, 

What  more  water  runs  in  at  1  will  now  go  along  the 
edu&ion  pipe  2,  2,  to  the  hot  well.  By  properly  adjuft- 
ing  the  cock  on  the  branch  3,  3,  the  boiler  may  be  fup¬ 
plied  as  faft  as  the  wafte  in  fteam  requires.  This  is  a 
moft  ingenious  contrivance,  and  does  great  honour  to 
Mr  Beighton.  It  is  not,  however,  of  much  impor¬ 
tance.  The  fmall  quantity  which  the  boiler  requires 
may  be  immediately  taken  even  from  a  cold  ciflern, 

■without  fenfibly  diminiftiing  the  production  of  fteam  : 
for  the  quantity  of  heat  neceflary  for  raifing  the  fenfible 
heat  of  cold  water  to  the  boiling  temperature  is  fmall, 
when  compared  with  the  quantity  of  heat  which  muft 
then  be  combined  with  it  in  order  to  convert  the  water 
into  fteam.  For  the  heat  expended  in  boiling  off  a 
cubic  foot  of  water  is  about  fix  times  as  much  as  would 
bring  it  to  a  boiling  heat  from  the  temperature  of  55°. 

No  difference  can  be  obferved  in  the  performance  of 
fuch  engines,  and  of  thofe  which  have  their  boilers  -fup¬ 
plied  from  a  brook.  It  has,  however,  the  advantage  of 
being  purged  of  air  ;  and  when  an  engine  muft  derive 
all  its  fupplies  from  pit  water,  the  water  from  the  educ- 
*  tion-pipe  is  vaftly  preferable  to  that  from  the  top  of  the 
cylinder. 

We  may  here  obferve,  that  many  writers  (among 
them  the  Abbe  Boflut),  in  their  deferiptions  of  the 
fleam-engine,  have  drawn  the  branch  of  communication 
3,  3,  from  the  feeding-pipe  to  a  part  of  the  crooked  pipe 
I,  1,  lying  below  the  valve  in  the  cup  5.  But  this  is 
quite  erroneous  $  for,  in  this  cafe,  when  the  injeCtion  is 
made  into  the  cylinder,  and  a  vacuum  produced,  the  wa¬ 
ter  from  the  boiler  would  immediately  rufh  up  through 
the  pipes  4.  3,  and  fpout  up  into  the  cylinder  :  fovrould 
the  external  air  coming  in  at  the  top  of  the  feeder.  ^ 

This  contrivance  has  alfo  enabled  us  to  form  fome  which  en- 
judgement  of  the  internal  ftate  of  the  engine  during  the  atres  i:s  to 
performance.  Mr  Beighton  paid  a  minute  attention  toformforne 
the  fituation  of  the  water  in  the  feeders  and  edu<£tion-H(jj^^nt 
pipe  of  an  engine,  which  feems  to  have  been  one  of  theternaj  ^ate 
beft  w7hich  has  yet  been  ere&ed.  It  was  lifting  a  co-  of  the  en- 
lumn  of  water  whofe  weight  was  four-fevenths  of  the  Rine  during 
preffure  of  the  air  cm  its  pifton,  and  made  16  ftrokes,  of^^P^r-^ 
fix  feet  each,  in  a  minute.  This  is  acknowledged  by  all  01ma  c  * 
to  be  a  very  great  performance  of  an  engine  of  this  form. 

He  concluded  that  the  ekfticity  of  the  fteam  in  the  cy¬ 
linder  was  never  more  than  one-tenth  greater  or  lefs 
than  the  elafticity  of  the  air.  The  water  in  the  feeder 
never  rofe  more  than  three  feet  and  a  half  above  the  fur- 
face  of  the  boiling  water,  even  though  it  w7as  now  lighter 
by  ^-th  than  cold  water.  The  eduftion-pipe  was  only 
four  feet  and  a  half  long  (vertically),  and  yet  it  always 
difeharged  the  injection  water  completely;'  and  allowed 
fome  to  pafs  into  the  feeder.  This  could  not  be  if  the 
fteam  was  much  more  than  one- tenth  weaker  than  air. 

By  grafping  this  pipe  in  his  hand  during  the  rife  of  the 
piflon,  he  could  guefs  very  well  whereabouts  the  furface 
of  the  hot  water  in  it  refled  during  the  motion,  and  he 
never  found  it  fupported  fo  high  as  four  feet.  There¬ 
fore  the  fteam  in  the  cylinder  had  at  leaft  eight-ninths 
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Steam-  of  the  eladieity  of  the  air.  IVXr  Buat,  In  his  examination 
Engine.  Qf  an  engjne  which  is  eredled  at  Montrelaix,  in  France, 
by  an  Englilh  engineer,  and  has  always  been  confidered 
as‘ the  pattern  in  that  country,  finds  it  neceffary  to  fup- 
pofe  a  much  greater  variation  in  the  drength  of  the  fleam, 
and  fays,  that  it  mud  have  been  one-fifth  dronger  and 
4  one-fifth  weaker  than  common  air.  But  this  engine  has 

not  been  nearly  fo  perfect.  Its  lift  was  not  more  than 
one -half  of  the  preffure  of  the  atmofphere,  and  it  made 
but  nine  drokes  in  a  minute. — At  W  is  a  valve  covering 
the  mouth  of  a  fmall  pipe,  and  furrounded  with  a  cup 
containing  water  to  keep  it  air-tight.  1  his  allows  the 
air  to  efcape  which  had  been  extricated  from  the  water 
of  baft  inje&iom  It  is  driven  out  by  the  firft  ftrong  puff 
of  fleam  which  is  admitted  into  the  cylinder,  and  makes 
a  noife  in  its  exit.  The  valve  is  therefore  called  the 
fnifting-valve. 

To  finifh  our  defeription,  we  obferve,  that  befides  the 
fafety  valve  9  (called  the  puppet  clack),  which  is 
loaded  with  about  3  pounds  on  the  fquare  inch  (though 
the  engine  will  work  very  well  with  a  load  of  1  or  2 
pounds),  there  is  another  DISCHARGER  10,10,  having  a 
clack  at  its  extremity  fupported  by  a  cord.  Its  ufe  is  to 
difeharge  the  fleam  without  doors,  when  the  machine 
gives  over  working.  There  is  alfo  a  pipe  SI  near  the 
bottom  of  the  boiler,  by  which  it  may  be  emptied  when 
it  needs  repairs  or  cleanfing. 

There  are  two  final]  pipes  11,11,  and  12,12,  with 
cocks  called  GAGE-PIPES.  The  firfl  defeends  to  within 
two  inches  of  the  furface  of  the  water  in  the  boiler,  and 
the  fecond  goes  about  2  inches  below  that  furface.  If 
both  cocks  emit  fleam,  the  water  is  too  low,  and  re¬ 
quires  a  recruit.  If  neither  give  fleam,  it  is  too  high, 
and  there  is  not  fufficient  room  above  it  for  a  colleflion 
of  fleam.  Ladly,  there  is  a  filling  pipe  £),  by  which 
the  boiler  may  be  filled  when  the  machine  is  to  be  fet 
29  to  work.  ' 

This  form  of  The  engine  has  continued  in  this  form  for  many  years; 
the  engine  on \y  remarkable  change  introduced  has  been  the 

continued  manner  of  placing  the  boiler.  It  is  no  longer  placed 
for  many  below  the  cylinder,  but  at  one  fide,  and  the  fleam  is 

years,  the  introduced  by  a  pipe  from  the  top  of  the  boiler  into  a 
only  change  flat  box  immediately  below  the  cylinder.  The  ufe  of 
noiUwVof  h°x  is  merely  to  lodge  the  regulator,  and  give  room 
the  boiler.,  for  its  motions.  This  has  been  a  very  confiderable  im¬ 
provement.  It  has  greatly  reduced  the  height  of  the 
building.  This  was  formerly  a  tower.  The  wall  which 
fupported  the  beam  could  hardly  be  built  with  fufficient 
ftrength  for  withftanding  the  violent  (hocks  which  were 
repeated  without  ceafing  ;  and  the  buildings  feldom 
laded  more  than  a  very  few  years.  But  the  boiler  is 
now  fet  up  in  an  adjoining  fhed,  and  the  gudgeons  of 
the  main  beam  red  on  the  top  of  upright  pods,  which 
are  framed  into  the  joids  which  fupport  the  cylinder* 
Thus  the  whole  moving  parts  of  the  machine  are  con¬ 
tained  in  one  compa£l  frame  of  carpentry,  and  have  lit¬ 
tle  or  no  connection  with  the  flight  walls  of  the  build¬ 
ing,  which  is  merely  a  cafe  to  hold  the  machine,  and 
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It  is  now  time  to  inquire  what  is  to  be  expe&ed  from 
this  machine,  and  to  afeertain  the  moil  advantageous 
proportion  between  the  moving  power  and  the  load  that 
is  to  be  laid  on  the  machine. 

It  may  be  cortfidered  as  a  great  pulley,  and  is  indeed 
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fome  times  fo  conflru£led,  the  arches  at  the  ends  of  the 
working  beam  being  completed  to  a  circle.  It  mud  be 
uncquafly  loaded  that  it  may  move.  It  is  loaded,  during  v 
the  working  droke,  by  the  prefiure  of  the  atmofphere 
on  the  pi  don  fide,  and  by  the  column  of  water  to.be 
raifed  and  the  pump-gear  on  the  pump  fide. — During 
the  returning  droke  it  is  loaded,  on  the  pidon  fide,  by  a 
fmall  part  of  the  atmofpheric  preffure,  and  on  the  pump 
fide  by  the  pump  gear  adling  as  a  counter  weight.  The 
load  during  the  working  droke  mud  therefore  confift  of 
the  column  of  water  to  be  raifed  and  this  counter  weight. 

The  performance  of  the  machine  is  to  be  meafured  only 
by  the  quantity  of  water  raifed  in  a  given  time  to  a  given 
height.  It  varies,  therefore,  in  the  joint  proportion  of 
the  weight  of  the  column  of  water  m  the  pumps,  and 
the  number  of  drokes  made  by  the  machine  in  a  minute. 

Each  droke  confids  of  two  parts,  which  we  have  called 
the  working  and  the  returning  droke.  It  does  not, 
therefore,  depend  limply  on  the  velocity  of  the  working 
droke  and  the  quantity  of  wafer  raifed  by  it.  If  this 
were  all  that  is  to  be  attended  to,  we  know  that  the 
weight  of  the  column  of  water  diould  be  nearly  -fths  of 
the  preffure  of  the  atmofphere,  this  being  the  proportion 
which  gives  the  maximum  in  the  common  pulley.  But 
the  time  of  the  returning  droke  is  a  neceffary  part  of  the 
whole  time  elapfed,  and  therefore  the  velocity  of  the  re¬ 
turning  droke  equally  merits  attention.  I  his  is  regu¬ 
lated  by  the  counter  weight.  The  number  of  drokes 
per  minute  does  not  give  an  immediate  proof  of  the 
goodnefs  of  the  engine.  A  fmall  load  of  water  and  a 
great  counter  weight  will  enfure  this,  becaufe  thefe  con¬ 
ditions  will  produce  a  brifk  motion  in  both  dire£lions. — 

The  proper  adjudment  of  the  preffure  of  the  atmofphere 
on  the  pidon,  the  column  of  water  to  be  raifed,  and 
the  counter  weight,  is  a  problem  of  very  great  difficul¬ 
ty  }  and  mathematicians  have  not  turned  much  of  their 
attention  to  the  fubjedl,  although  it  is  certainly  the 
mod  intereding  quedion  that  pra6lical  mechanics  affords 
them.  31 

Mr  Boffut  has  folved  it  very  fhortly  and  fimply,  upon  Mr  Boifut’s 
this  fuppofition,  that  the  working  and  returning  droke  Iolutlun» 
fhould  be  made  in  equal  times.  This,  indeed,  is  gene¬ 
rally  aimed  at  in  the  erection  of  thefe  machines,  and  they 
are  not  reckoned  to  be  well  arranged  if  it  be  otherwife. 

We  doubt  of  the  propriety  of  the  maxim.  Suppofing, 
however,  this  condition  for  the  prefent,  we  may  com¬ 
pute  the  loadings  of  the  two  ends  of  the  beam  as  fol¬ 
lows.  Let  <2  be  the  length  of  the  inner  arm  ©f  the  work¬ 
ing  beam,  or  that  by  which  the  great  pidon  is  fupported. 

Let  b  be  the  outer  arm  carrying  the  pump  rods,  and  let 
W  be  a  weight  equivalent  to  all  the  load  which  is  laid 
on  the  machine.  Let  cz  be  the  area  of  the  pidon  ;  let 
H  be  the  height  of  a  column  of  water  having  cl  for  its 
bafe,  and  being  equal  in  weight  to  the  preffure  exerted 
by  the  deam  on  the  under  fide  of  the  pidon  ;  and  let  k 
be  the  prefiure  of  the  atmofphere  on  the  lame  area,  or 
the  height  of  a  column  of  water  of  equal  weight.  It  is 
evident  that  both  drokes  will  be  performed  in  equal 
times,  if  h  cx  a — W  b  be  equal  to  ( h — H)  c%  tf-f-.W  b. 

The  fird  of  thefe  quantities  is  the  energy  of  the  machine 
during  the  working  droke,  and  the  fecond  expreffes  the 
fimilar  energy  during  the  returning  droke.  This  equa- 
2  he*  a— He*  a  (2/1— H. a 
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we  fuppofe  the  arms  of  the  lever  equal  and  Hz ~hy  we 

J  have  Wzzdr4  ——  3  that  is,  the  whole  weight  of  the  outer 

end  of  the  beam  fhould  be  half  the  preffure  of  the  air 
on  the  great  pifton.  This  is  nearly  the  ufual  pra&ice  3 
and  the  engineers  exprefs  it  by  faying,  that  the  engine 
is  loaded  with  feven  or  eight  pounds  on  the  fquare  inch. 
This  has  been  found  to  be  nearly  the  moft  advantageous 
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founded  on  load.  This  way  of  exprefiing  the  matter  would  do  well 
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an  errone-  enough,  if  the  maxim  were  not  founded 
cus  maxim,  notions,  which  hinder  us  from  feeing  the  Hate  of  the 
machine,  and  the  circumftances  on  which  its  improve¬ 
ment  depends.  The  pifton  bears  a  preffure  of  1 5  pounds, 
/  it  is  faid,  on  the  fquare  inch,  if  the  vacuum  below  it  be 
perfeft  3  but  as  this  is  far  from  being  the  cafe,  we  muff 
not  load  it  above  the  power  of  its  vacuum,  which  very 
little  exceeds  eight  pounds.  But  this  is  very  far  from 
the  truth.  When  the  cylinder  is  tight,  the  vacuum  is 
not  more  than  -^th  deficient,  when  the  cylinder  is  cool¬ 
ed  by  the  injection  to  the  degree  that  is  every  day  prac¬ 
ticable,  and  the  pifton  really  bears  during  its  defeent  a 
Preffure  very  near  to  14  pounds  on  the  inch.  The  load 
muft  be  diminifhed,  not  on  account  of  the  imperfedl  va¬ 
cuum,  but  to  give  the  machine  a  reafonable  motion. 
We  muft  confider  not  only  the  moving  force,  but  alfo 
the  quantity  of  matter  to  be  put  in  motion.  This  is  fo 
great  in  the  fteam-engine,  that  even  if  it  were  balanced, 
that  is,  if  there  were  fufpended  on  the  pifton  arm  a 
weight  equal  to  the  whole  column  of  water  and  the 
counter  weight,  the  full  preffure  of  the  atmofphere  on 
the  fteam  pifton  would  not  make  it  move  twice  as  faft  as 
it  does. 

This  equation  by  Mr  Boffut  is  moreover  effentially 
faulty  in  another  refpeft.  The  W  in  the  firft  member 
is  not  the  fame  with  the  W  in  the  fecond.  In  the  firft 
it  is  the  column  of  water  to  be  raifed,  together  with  the 
counter  weight.  In  the  fecond  it  is  the  counter  weight 
only.  Nor  is  the  quantity  H  the  fame  in  both  cafes,  as 
is  moft  evident.  The  proper  equation  for  enfuring  the 
equal  duration  of  the  two  ftrokes  may  be  had  in  the  fol¬ 
lowing  manner.  Let  it  be  determined  by  experiment 
what  portion  of  the  atmofpheric  preffure  is  exerted  on 
the  great  pifton  during  its  defeent.  This  depends  on 
the  remaining  elafticity  of  the  fteam.  Suppofe  it  -f^ths: 
this  we  may  exprefs  by  a  h ,  a  being  =T%ths.  Let  it 
alfo  be  determined  by  experiment  what  portion  of  the 
atmofpheric  preffure  on  the  pifton  remains  unbalanced 
by  the  fteam  below  it  during  its  afeent.  Suppofe  this 
Toth,  we  may  exprefs  this  by  b  h.  Then  let  W  be  the 
weight  of  the  column  of  water  to  be  raifed,  and  c  the 
counter  weight.  Then,  if  the  arms  of  the  beam  are 
equal,  we  have  the  energy  during  the  working  ftroke 
—ci  h — W — r,  and  during  the  returning  ftroke  it  is 
— r — b  h.  Therefore  c — b  h—a  h — W — c  3  and  c=z 
/i(*  +  b)—W 

- - - ?  which,  on  the  above  fuppofition  of 
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the  values  of  a  and  b ,  gives  us  cz 
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We  fliall 

make  fome  ufe  of  this  equation  afterwards  3  but  it  af¬ 
fords  us  no  information  concerning  the  moft  advan- 
tageous  proportion  of  h  and  W,  which  is  the  material 
Another  Point; 

^vay  of  eon-  We  muft  confider  this  matter  in  another  way  :  And 
f  during  the  that  we  may  not  involve  ourfelves  in  unneceffarv  diffi- 


culties,  let  us  make  the  cafe  as  fimple  as  poflible,  and 
fuppofe  the  arms  of  the  working-beam  to  be  of  equal 
length.  1 

We  fliall  firft  confider  the  adjuftment  of  things  at  the 
outer  end  of  the  beam.  ^ 

Since  the  foie  ufe  of  the  fteam  is  to  give  room  for  the  Adjuft- 
a&ion  of  the  atmofpheric  preffure  by  its  rapid  conden-ment  of 
Ability,  it  is  admitted  into  the  cylinder  only  to  allow !!lings  at 
the  pifton  to  rife  again,  but  without  giving  it  any  im- end  of  the 
pulfe.  The  pump-rods  muft  therefore  be  returned  to  beam  con* 
the  bottom  of  the  working  barrels  by  means  of  a  pre- fibred, 
ponderancy  at  the  outer  end  of  the  beam.  It  may  be 
the  weight  of  the  pump-rods  themfelves,  or  may  be  con- 
fidered  as  making  part  of  this  weight.  A  weight  at 
the  end  of  the  beam  will  not  operate  on  the  rods  which 
are  fufpended  there  by  chains,  and  it.  muft  therefore  be 
attached  to  the  rods  themfelves,  but  above  their  refpec- 
tive  pump-barrels,  fo  that  it  may  not  lofe  part  of  its 
efficacy  by  immerfion  in  the  water.  We  may  confider 
the  whole  under  the  notion  of  the  pump-gear,  and  call 
it />.  Its  office  is  to  deprefs  the  pump-rods  with  fuffi- 
cient  velocity,  by  overcoming  the  refiftances  arifing  from 
the  following  caufes. 

1.  From  the  inertia  of  the  beams  and  all  the  parts  of 
the  apparatus  which  are  in  motion  during  the  defeent 
of  the  pump-rods. 

2.  From  the  lofs  of  weight  fuftained  by  the  immer¬ 
fion  of  the  pump-rods  in  water. 

3.  From  the  fridlion  of  all  the  piftons  and  the  weight 
of  the  plug-frame* 

4.  From  the  refinance  to  the  pifton’s  motion,  arifing 
from  the  velocity  which  muft  be  generated  in  the  water 
in  palling  through  the  defeending  piftons. 

The  fum  of  all  tliefe  refiftances  is  equal  to  the  pref¬ 
fure  of  fome  weight  (as  yet  unknown),  which  we  may 
call  m. 

When  the  pump-rods  are  brought  up  again,  they  bring 
along  with  them  a  column  of  water,  whofe  weight  we 
may  call  w. 

It  is  evident  that  the  load  which  muft  be  overcome 
by  the  preffure  of  the  atmofphere  on  the  fteam  pifton 
confifts  of  w  and  />.  Let  this  load  be  called  L,  and  the 
preffure  of  the  air  be  called  P. 

If  p  be  =  L,  no  water  will  be  raifed  ;  if  p  be  zr  &, 
the  rods  will  not  defeend  :  therefore  there  is  fome  in¬ 
termediate  value  of  p  which  will  produce  the  greatefi;  ’ 
effea. 

In  order  to  difeover  this,  let  g  be  the  fall  of  a  heavy 
body  in  a  fecond. 

.  The  defeending  mafs  is  p  :  but  it  does  not  defeend 
with  its  full  weight  3  becaufe  it  is  overcoming  a  fet  of 
refiftances  which  are  equivalent  to  a  weight  m,  and  the 
moving  force  is  p — m .  In  order  to  difeover  the  fpace 
through  which  the  rods  will  defeend  in  a  fecond,  when 
urged  by  the  force  p — m  (fuppofed  conftant,  notwitb- 
ftanding  the  increafe  of  velocity,  and  confequently  of 
m),  we  muft  inftitute  this  proportion  p :  p—mzzg: 
g  (p—m) 

P 

The  fourth  term  of  this  analogy  is  the  fpace  re¬ 
quired. 

Let  t  be  the  whole  time  of  the  defeent  in  feconds. 

Then  T  :  This  laft  term 

A  p 

is 
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Therefore  the  performance  of  the  engine 


Steam-  is  the  whole  defeent  or  length  of  the  ftroke  accomplifh- 
Engme.  ec|  jn  time  /. 

The  weight  of  the  column  of  water,  which  has  now 
got  above  the  pifton,  is  w9  =L — p.  This  mull  be 
lifted  in  the  next  working  ftroke  through  the  fpace 

e-gip—™) 

P 

That  this  may  be  the  greateft  poflible,  we  mull  con- 
fider  p  as  the  variable  quantity,  and  make  the  lluxion  of 

.  r  r,.  p - ^XL - P 

the  fraction  - - -=o. 

P  . _ 

This  will  be  found  to  give  us  />“ L  m  ;  that  is, 
the  counter  weight  or  preponderancy  of  the  outer  end 
of  the  beam  is  L 

This  gives  us  a  method  of  determining  in  experimen¬ 
tally.  We  can  difeover  by  actual  meafurement  the 
quantity  L  in  any  engine,  it  being  equal  to  the  un¬ 
balanced  weights  on  the  beam  and  the  weight  of  the 


water  in  the  pumps. 


Then  in  ~ 


3* 

What  pro¬ 
portion  of 
moving 
force  may 
be  applied 
to  the 
greateft  acl 
vantage. 


6=1  1 


force  L  -j-y,  it  would  jicquire  a  certain  velocity,  which  Steam- 
we  may  exprefs  by  sj  s  >  hut  it  is  impelled  only  by  the  ,  ^n*loe* 
force  y,  the  reft  of  P  being  employed  in  balancing  L. 

The  velocities  which  different  forces  generate  by  impel¬ 
ling  a  body  along  the  fame  fpace  are  as  the  fquare  roots 
of  the  forces.  Therefore  L  -j-  y  :  V  y  “  s  : 

.  The  fourth  term  of  this  analogy  expreffes  the 

vHy 

velocity  of  the  pifton  at  the  end  of  the  ftroke.  The 
quantity  of  motion  produced  will  be  had  by  multiply¬ 
ing  this  velocity  by  the  mafs  L.  This  gives  — ^  • 

vL  +y 

and  this  divided  by  the  power  expended,  or  by  L  -j-y, 
gives  us  the  meafure  of  the  performance  }  namely, 

L\/jy 

That  this  may  be  a  maximum,  confider  y  as  the  va¬ 
riable  quantity,  and  make  the  fluxion  of  this  formula 


=o. 


This  will  give  us  yzz  — . 


Alfo  we  have  the  weight  of  the  column  of  water 
rrL — />,  =L — V L  m. 

When  therefore  we  have  determined  the  load  which 
is  to  be  on  the  outer  end  of  the  beam  during  the  work¬ 
ing  ftroke,  it  muft  be  diftributed  into  two  parts,  which 
have  the  proportion  of  Vhm  to  L  —  Vl  m.  The  firft 
is  the  counter  weight,  and  the  fecond  is  the  weight  of 
the  column  of  water. 

If  m  is  a  fraction  of  L,  fuch  as  an  aliquot  part  of  it j 
that  is,  if 

,  L  L  L  L  L  g 

tn~ r- - ,  — ,  —7,  — ,  occ. 

i  4  9  16  2S’ 

L  L  L  L  L  . 

P~  i’T’  3’  4’  5’ 

The  circumftance  which  is  commonly  obtruded  on 
us  by  local  con  fide  rations  is  the  quantity  of  water,  and 
the  depth  from  which  it  is  to  be  raifed  ;  that  is,  w :  and 
it  will  be  convenient  to  determine  every  thing  in  con¬ 
formity  to  this. 

We  faw  that  wzr. L  —  V L  m.  This  gives  us  L 
m%  in 

w m w,  and  the  counter  weight 
m*  in 

w  in -I - L — . 

1  4  *2 

Having  thus  afeertained  that  diftribution  of  the  load 
on  the  outer  end  of  the  beam  which  produces  the  great- 
eft  effeCt,  we  come  now  to  confider  what  proportion  of 
moving  force  we  muft  apply,  fo  that  it  may  be  employ¬ 
ed  to  the  beft  advantage,  or  fo  that  any  expence  of 
power  may  produce  the  greateft  performance.  It  will 
be  fo  much  the  greater  as  the  work  done  is  greater, 
and  the  power  employed  is  lefs ;  and  will  therefore  be 
properly  meafured  by  the  quotient  of  the  work  done  di¬ 
vided  by  the  power  employed. 

The  work  immediately  done  is  the  lifting  up  the 
weight  L.  In  order  to  accomplifh  this,  we  muft  em¬ 
ploy  a  preffure  P,  which  is  greater  than  L.  Let  it  be 
r=L -f-y  ;  alfo  let  s  be  the  length  of  the  ftroke. 

If  the  mafs  L  were  urged  along  the  fpace  s  by  the 


Now  P=L-{-y,  i  L.  Therefore  the 

whole  load  on  the  outer  end  of  the  beam,  confiding  of 
the  water  and  the  counter  weight,  muft  be  two-thirds 
of  the  preffure  of  the  atmofphere  on  the  fleam  pifton. 

We  have  here  fuppofed  that  the  expenditure  is  the. 
atmofpheric  preffure  ^  and  fo  it  is  if  we  confider  it  me¬ 
chanically.  But  the  expenditure  of  which  we  are  fen- 
fible,  and  which  we  are  anxious  to  employ  to  the  beft 
advantage,  is  fuel.  Suppofing  this  to  be  employed  with 
the  fame  judgement  in  all  cafes,  we  are  almoft  intitled, 
by  what  we  now  know  of  the  produ&ion  of  fleam,  to 
fay  that  the  fleam  produced  is  proportional  to  the  fuel 
expended.  But  the  fleam  requifite  for  merely  filling 
the  cylinder  is  proportional  to  the  area  of  the  pifton, 
and  therefore  to  the  atmofpheric  preflure.  The  refult 
of  our  inveftigation  therefore  is  ftill  juft  ;  but  the  fleam 
wafted  by  condenfation  on  the  fides  of  the  cylinder  does 
not  follow  this  ratio,  and  this  is  more  than  what  is  nc- 
ceffary  for  merely  filling  it.  This  deranges  our  calcu¬ 
lations,  and  is  in  favour  of  large  cylinders  ;  but  this  ad¬ 
vantage  muft  be  in  a  great  meafure  compenfated  by  a 
fimilar  variation  in  the  production  of  the  fleam  5  for  in 
fimilar  boilers  of  greater  dimenfions  the  fuel  is  lefs  ad- 
vantageoufly  employed,  becaufe  the  fur-face  to  which  the 
fuel  is  applied  does  not  increafe  in  the  ratio  of  the  capa¬ 
city,  juft  as  the  furface  of  the  cylinder  which,  waftes  the 
fleam.  The  rule  may  therefore  be  confided  in  as  pretty 
exaCL 

It  is  a  fatisfaCtory  thing  to  obferve  thefe  refults  agree  Thefen?- 
very  well  with  the  moft  fuccefsful  praCtice.  By  many  fults  agree 
changes  and  trials  engineers  have  eftabliihed  maxims  of  with  the 
conftruCtion,  which  are  probably  not  very  far  from  the 
beft.  It  is  a  pretty  general  maximy  that  the  load  of  pVa(qias 
water  ftiould  be  one-half  of  the  atmofpheric  preflure. 

They  call  this  loading  the  engine  with  y-J  pounds  on 
the  inch,  and  they  fay  that  fo  fmall  a  load  is  neceffary 
on  account  of  the  imperfeCt  vacuum.  But  we  have 
now  feen  that  it  is- neceffary  for  giving  a  reasonable  ve¬ 
locity  of  motion.  Since,  in  this  praClice,  w  is  made  -J- 
or  -/g-ths  of  P,  and  L  ftiould  be  -r8Tths  of  P,  and  L  is 
=zzv-j-p;  it  follows,  that  the  counterweight  ftiould  be 
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£th  of  P  5  and  we  have  found  this  to  be  nearly  the  cafe 
in  feveral  very  good  engines. 

It  mud  be  remarked,  that  in  the  preceding  invediga- 
tion  we  introduced  a  quantity  M  to  expreis  the  reli¬ 
ances  to  the  motion  of  the  engine.  This  was  done  in 
order  to  avoid  a  very  troublefcme  invedigation.  The 
reliances  are  of  fuch  a  nature  as  to  vary  with  the  ve¬ 
locity,  and  mod  of  them  as  the  fquare  of  the  velocity. 
This  is  the  cafe  with  the  refiance  arifing  from  the  mo¬ 
tion  of  the  water  through  the  pidons  of  the  pumps,  and 
-that  arifing  from  the  fridion  in  the  long  lift  during  the 
working  droke.  Had  we  taken  the  dired  method, 
which  is  dmilar  to  the  determination  of  the  motion 
through  a  medium  which  refids  in  the  duplicate  ratio  of 
the  velocity,  we  mud  have  ufed  a  very  intricate  expo¬ 
nential  calculus,  which  few  of  our  readers  would  have 
the  patience  to  look  at. 

But  the  greated  part  of  the  quantity  771  fuppofes  a 
motion  already  known,  and  its  determination  depends 
on  this  motion.  We  mud  now  fhow  how  its  different 
component  parts  may  be  computed. 

I.  What  arifes  from  the  inertia  of  the  moving  parts 
is  by  far  the  mod  conliderable  portion  of  it.  To  ob¬ 
tain  it,  we  mud  find  a  quantity  of  matter  which,  when 
placed  at  the  end  of  the  beam,  will  have  the  fame  mo¬ 
mentum  of  inertia  with  that  of  the  whole  moving  parts 
in  their  natural  places.  Therefore  (in  the  returning 
droke)  add  together  the  weight  of  the  great  pidon  with 
its  rod  and  chains.;  the  pit  pump-rods,  chains,  and 
-any  weight  that  is  attached  to  them  ;  the  arch-heads 
and  iron-work  at  the  ends  of  the  beam,  and  £ths  of  the 
weight  of  the  beam  itfelf ;  alfo  the  plug-beam  with  its 
arch-head  and  chain,  multiplied  by  the  fquare  of  its  di- 
ilance  from  the  axis,  and  divided  by  the  fquare  of  half 
•the  length  of  the  beam;  alfo  the  jack-head  pump-rod, 
chain,  and.  arch-head,  multiplied  by  the  fquare  of  its  di¬ 
dance  from  the  axis,  and  divided  by  the  fquare  of  the 
half  length  of  the  beam.  Thefe  articles  added  into  one 
fum  may  be  called  M,  and  may  be  fuppofed  to  move 
with  the  velocity  of  the  end  of  the  beam.  Suppofe  this 
beam  to  have  made  a  fix-foot  droke  in  two  feconds, 
with  an  uniformly  accelerated  motion.  In  one  fecond 
It  would  have  moved  !-§-  feet,  and  would  have  acquired 
the  velocity  of  three  feet  per  fecond.  But  in  one  fe¬ 
cond  gravity  would  have  produced  a  velocity  0(32  feet 
in  the  fame  mafs.  '1  herefore  the  accelerating  force, 
which  has  produced  the  velocity  of  three  feet,  is  nearly 

TT*h  of  the  weight.  Therefore  ^  is  the  fird  confti- 

tuent  of  jn  in  the  above  invedigation.  If  the  obferved 
velocity  is  greater  or  lefs  than  three  feet  per  fecond,  this 
value  mud  be  increnfed  or  diminidied  in  the  fame  pro¬ 
portion. 

The  fecond  caufe  of  refidance,  viz.  the  immerfion  of 
the  pump  rods  in  water,  is  eafily  computed,  being  the 
weight  of  the  water  which  they  difplace. 

The  third  caufe,  the  fri&ion  of  the  pidons,  &c.  is  al- 
<mod  infignificant,  and  mud  be  difeovered  by  experiment. 

The  fourth  caufe  depends  on  the  dru&ure  of  the 
pumps.  Thefe  pumps,  when  made  of  a  proper  drength, 
can  hardly  have  the  perforation  of  the  pidon  more  than 
a  fourth  part  .of  the  area  of  the  working-barrel ;  and 
the  velocity  with  which  the  water  paffes  through  it  is 
increafed  at  lead  -Jth  by  the  contradlion  (fee  Pump). 
The  velocity  of  the  water  is  therefore  five  times  greater 
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than  that  of  the  pidon.  A  pidon  1 2  inches  diameter, 
and  moving  one  foot  per  fecond,  meets  with  a  refidance 
equal. to  20  pounds;  and  this  increafes  as  the  fquare  of 
the  diameter  and  as  the  lquare  of  the  velocity.  If  the 
whole  depth  of  the  pit  be  divided  into  feveral  lifts,  this 
refidance  mud  be  multiplied  by  the  number  of  lifts,  be- 
cauie  it  obtains  in  each  pump. 

I  hus  wre  make  up  the  value  of  in  ;  and  we  mud  ac¬ 
knowledge  that  the  method  is  dill  indireft,  becaufe  it 
fuppofes  the  velocity  to  be  known. 

We  may  . obtain  it  more  eafily  in  another  way,  but 
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dill  with  this  circumdance  of  being  indheft.  We  found 

that/;  was  equal  to  V  L  m,  and  confequently  771  =  — . 

Now  in  any  engine  L  and  p  can  always  be  had  ;  and 
unlefs  p  deviates  greatly  from  the  proportion  which  we 
determined  to  be  the  bed,  the  value  of  rn  thus  obtained 
will  not  be  very  erroneous. 

It  was  farther  prefumed  in  this  invedigation,  that  the  Obferva- 
motions  both  up  and  down  were  uniformly  accelerated  • ti  ns  con“ 
but  this  cannot  be  the  cafe  when  the  refinances  incrcafef™^n 
with  the. velocity.  This  circumdance  makes  very  little  preibmeef 
change  in  the  working-droke,  and  therefore  the  theo-  in  the  in- 
rem  which  determines  the  bed  relation  of  P  to  L  may 
be  confided  in.  The  refidances  which  vary  with  the 
velocity  in  this  cafe  are  a  mere  trifle  when  compared 
with  the  moving  power  y.  Thefe  refidances  are,  id. 

The  .drangling  of  the  water  at  the  entry  and  at  the 
danding  valve  of  each  pump  :  This  is  about  37  pounds 
for  a  pump  12  inches  diameter,  and  the  velocity  one 
foot  per  fecond,  increafing  in  the  duplicate  ratio  of  the 
diameter  and  velocity.  And,  2d,  The  fridion  of  the 
water  along  the  whole  lift :  This  for  a  pump  of  the 
fame  fize  and  with  the  fame  velocity,  lifting  20  fathoms, 
is  only  about  pounds,  and  varies  in  the  fimple  pro¬ 
portion  of  the  diameter  and  the  depth,  and  in  the  du¬ 
plicate  proportion  of  the  velocity.  The  refidance  ari- 
fing  from  inertia  is  greater  than  in  the  returning  droke; 
becaufe  the  M  in  this  cafe  mud  contain  the  momentum 
of  the  water  both  of  the  pit-pumps  and  the  jackhead- 
pump  :.  but  this  part  of  the  refidance  does  not  ailed 
the  uniform  acceleration.  We  may  therefore  confide 

in  the  propriety  of  the  formula  y~~.  And  we  may 

obtain  the  velocity  of  this  droke  at  the  end  of  a  fecond 
with  great  accuracy  as  follows.  Let  2g  be  the  veloci¬ 
ty  communicated  by  gravity  in  a  fecond,  and  the  velo¬ 
city  at  the  end  of  the  fird  fecond  of  the  deam  pidon’s 

defeent  will  be  fomewhat  lefs  than  ^  2 g;  where  Mex- 

preffes  the  inertia  of  all  the  parts  which  are  in  motion 
during  the  defeera  of  the  deam  pidon,  and  therefore  in¬ 
cludes  L.  Compute  the  two  refidances  jud  mentioned 

for  this  velocity.  Call  this  r.  Then  -  2 g  will 

give  another  velocity  infinitely  near  the  truth. 

But  the  cafe  is  very  different  in  the  returning  droke, 
and  the  proper  ratio  of  p  to  L  is  not  afcertain°ed  with 
the  fame  certainty  :  for  the  moving  force  p  is  not  fo 
great  in  proportion  to  the  refidance  rn;  and  therefore 
the. acceleration  of  the  motion  is  confiderably  affe&ed 
by  it,  and  the  motion  itfelf  is  confiderably  retarded,  and 
in  a.  very  moderate  time  it  becomes  fenfibly  v  "liform  : 
for  it  is  precifely  dmilar  to  the  motion  of  a  heavy  body 

falling 


/ 
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Steam-  falling  through  the  air,  and  may  be  determined  in  the 
Enarir.e.  manner  laid  down  in  the  article  RESISTANCE  of  Fluids , 

- '  viz.  by  an  exponential  calculus.  We  lhall  content  our- 

felves  here  with  faying,  that  the  refinances  in  the  pre- 
fcnt  cafe  are  fo  great  that  the  motion  would  be  to  all 
fenfe  uniform  before  the  piftons  have  defcended  one- 
third  of  their  ftroke,  even  although  there  were  no  other 


4Q  circumfiance  to  affe£l  it. 

The  motion  But  this  motion  is  affe&ed  by  a  circumftance  quite 
aftecfted  by  unconne&ed  with  any  thing  yet  confidered,  depending 
a  circum*  conditions  not  mechanical,  and  fo  uncertain,  that  we 
Starves181  are  not  yet  ab]e  t0  ascertain  them  with  any  preciiion  5 
paiticufar  yet  they  are  of  the  utmoft  importance  to  the  good  per.  ' 
eonfidera-  formance  and  improvement  of  the  engine,  and  thereiore 
^un*  deferve  a  particular  confideration. 

The  counter  weight  has  not  only  to  pufh  down  the 
pump  rods,  but  alfo  to  drag  up  the  great  pi  ft  on.  This 
it  cannot  do  unlefs  the  fleam  be  admitted  into  the  cy¬ 
linder.  If  the  fleam  be  no  ftronger  than  common  air, 
it  cannot  enter  the  cylinder  except  in  confequcnce  of  the 
piflon’s  being  dragged  up.  If  common  air  were  admit- 
Ud  into  the  cylinder,  fome  force  would  be  required  to 
drag  up  the  pifton,  in  the  fame  manner  as  it  is  required 
to  draw  up  the  piflon  of  a  common,  fyringe  \  for  the 
air  would  rufli  through  the  fmall  entry  of  the  cylinder 
in  the  fame  manner  as  through  the  fmall  nozzle  of  the 
fyringe.  Some  part  of  the  atmofpheric  preffure  is  em¬ 
ployed  in  driving  in  the  air  with  fufficient  velocity  to 
fill  the  fyringe,  and  it  is  only  with  the  remainder  that 
the  admitted  air  preffes  on  the  under  furface  of  the  fy- 
rin ae.  Therefore  fome  of  the  atmofpheric  pieffure  on 
its  upper  furface  is  not  balanced.  Ihis  is  felt  by  the 
hand  which  draws  it  up.  The  fame  thing  mull  happen 
in  the  fleam-engine,  and  fome  part  of  the  counterweight 
is  expended  in  drawing  up  the  ileam-piflon.  We  could 
tell  how  much  is  thus  expended  if  we  knew  the  denfity 
of  the  fleam  }  for  this  would  tell  us  the  velocity  with 
which  its  elaflicity  would  caufe  it  to  fill  the  cylinder. 
If  we  fuppofe  it  12  times  rarer  than  air,  which  it  cer¬ 
tainly  is,  and  the  piflon  rifes  to  the  top  of  the  cylinder 
in  two  feconds,  wre  can  demonflrate  that  it  will  enter 
with  a  velocity  not  lefs  than  1400  feet  per  fecond,  where¬ 
as  500  feet  is  enough  to  make  it  maintain  a  denfity  ro^s 
of  that  of  fleam  in  equilibrio  with  the  air.  Hence  it 
follows,  that  its  elaflicity  will  not  be  lefs  than  -y^-ths  of 
the  elaflicity  of  the  air,  and  therefore  not  more  than  -yVh 
of  counter  weight  wTill  be  expended  in  drawing  up  the 
fleam-piflon. 

But  all  this  is  on  the  fuppofition  that  there  is  an  un¬ 
bounded  fupply  of  fleam  of  undiminiChed  elaflicity.  This 
is  by  no  means  the  cafe.  Immediately  before  opening 
the  fleam-cock,  the  fleam  was  iffuing  through  the  fafe- 
ty-valve  and  all  the  crevices  in  the  top  of  the  boiler, 
and  (in  good  engines)  was  about  ftronger  or  more 

elaftic  than  air.  This  had  been  gathering  during  fome- 
thing  more  than  the  defeent  of  the  piflon,  viz.  in  about, 
three  feconds.  The  piflon  rifes  to  the  top  in  about  two 
feconds  5  therefore  about  twice  and  a  half  as  much  fteam 
as  fills  the  dome  of  the  boiler  is  now  lhared  between  the 
boiler  and  cylinder.  The  dome  is  commonly  about  fix 
ti  res  more  capacious  than  the  cylinder.  If  therefore  no 
fteam  is  condenfed  in  the  cylinder,  the  denfity  of  the 
fteam,  when  the  piflon  has  reached  the  top,  muft  be  a- 
bout  bs  former  denfity,  and  ftill  more  elaftic  than 

air.  But  as  much  fteam  is  condenfed  by  the  cold  cy¬ 


linder,  its  elaflicity  muft  be  lefs  than  this.  We  cannot  Stew »- 
tell  how  much  lets,  both  becaufe  we  do  not  know  how  j 

much  is  thus  condenfed,  and  becaufe  by  this  diminution 
of  its  preffure  on  the  furface  of  the  boiling  water,  it  muft 
be  more  copioufly  produced  in  the  boiler  j  but  an  atten¬ 
tive  obfervalion  of  the  engine  will  give  us  fome  infor¬ 
mation.  The  moment  the  iteam-cock  is  opened  we  have 
a  ft  long  puff  of  fteam  through  the  fnifting  valve.  At 
this  time,  therefore,  it  is  ftill  more  elaftic  than  air ;  bu;t 
after  this,  the  fnifting  valve  remains  fhut  during  the 
whole  rife  of  the  piilon,  and  no  fteam  any  longer  iffues 
through  the  fafety-valve  or  crevices  ;  nay,  the  whole 
dome  of  the  boiler  may  be  obferved  to  fink.  41; 

Thefe  facls  give  abundant  proof  that  the  elaflicity  off  he  elafti- 
the  fteam  during  the  afeent  of  the  pifton  is  greatly  di- 
minifhed,  and  therefore  much  of  the  counter  weight  is  ri„g  th'e  * 
expended  in  dragging  up  the  fteam  pifton  in  oppofition  afeent  of 
to  the  unbalanced  part  of  the  atmofpheric  preffure.  The  the  pifton 
motion  of  the  returning  ftroke  is  therefore  fo  much  de- 
ranged  by  this  foreign  and  inappreciated  circumftance, 
that  it  would  have  been  quite  ufelefs  to  engage  in  the 
intricate  exponential  inveftigation,  and  wc  muft  fit  down 
contented  with  a  lefs  perfeft  adjuftment  of  the  counter 
weight  and  weight  of  water. — Any  perfon  \vho  attends 
to  the  motion  of  a  fteam-engine  will  perceive  that  the 
defeent  of  the  pump-rods  is  fo  far  from  being  accelera¬ 
ted,  that  it  is  nearly  uniform,  and  frequently  it  is  fenfi- 
bly  retarded  towards  the  end.  We  learn  by  the  way, 
that  it  is  of  the  utmoft  importance  not  only  to  have  a 
quick  produ6lion  of  fteam,  but  alfo  a  very  capacious 
dome,  or  empty  fpace  above  the  water  in  the  boiler.  In 
engines  where  this  fpace  was  but  four  or  five  times  the 
capacity  of  the  cylinder,  we  have  always  obferved  a  very 
fenfible  check  given  to  the  defeent  of  the  pump-rods 
after  having  made  half  their  ftroke.  This  obliges  us  to 
employ  a  greater  counter  weight,  which  diminifhes  the 
column  of  water,  or  retards  the  working  ftroke  *,  it  alfo 
obliges  us  to  employ  a  ftronger  fteam,  at  the  rifk  of 
buriling  the  boiler,  and  increafes  the  expence  of  fuel.  42  ' 

It  would  be  a  moft  defirable  thing  to  get  an  exa&  P°w  t0 
knowledge  of  the  clafticity  of  the  fteam  in  the  cylinder 
and  this  is  by  no  means  difficult.  Take  a  long  glafs  ^  fteam 
tube’  exaflly  calibered,  and  clofe  at  the  farther  end.  Putin  the  cy- 
a  fmall  drop  of  fome  coloured  fluid  into  it,  fo  as  to  ftandhnder. 
at  the  middle  nearly. — Let  it  be  placed  in  a  long  box 
filled  with  water  to  keep  it  of  a  conftant  temperature. 

Let  the  open  end  communicate  with  the  cylinder,  with 
a  cock  between.  The  moment  the  fleam-cock  is  open¬ 
ed,  open  the  cock  of  this  inftrument.  The  drop  will 
be  puflied  towards  the  clofe  end  of  the  tube,  while  the 
fteam  in  the  cylinder  is  more  elaftic  than  the  air,  and  it 
will  be  drawn  the  other  way  while  it  is  lefs  elaftic,  and, 
by  a  fcale  properly  adapted  to  it,  the  elaflicity  of  the 
fteam  correfponding  to  every  pofition  of  the  pifton  may 
be  difeovered.  The  fame  thing  may  be  done  more  ac¬ 
curately  by  a  barometer  properly  conftru&ed,  fo  as  to 
prevent  the  ofcillations  of  the  mercury.  -  4  V 

It  is  equally  neceffary  to  know  the  ftate  of  the  cylin-  Necefiarjr 
der  during  the  defeent  of  the  fteam-pifton.  We  have£n^°the 
hitherto  fuppofed  P  to  be  the  full  preffure  of  the  atmo-  ltate  0f  the  . 
fphere  on  the  area  of  the  pifton,  fuppofing  the  vacuum  cylinder 
below  it  to  be  complete.  But  the  infpeaion  of  ©ur during  the 
table  of  elaflicity  (hows  that  this  can  never  be  the  cafe,  ^1^.  . 
becaufe  the  cylinder  is  always  of  a  temperature  far  above 
3  2®.  We  have  made  many  attempts  to  difeover  its  tem¬ 
perature* 
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perature.  We  have  employed  a  thermometer  In  clofe  con- 
,  ta6t  with  the  fide  of  the  cylinder,  which  foon  acquired  a 
fteady  temperature  :  this  was  never  lefs  than  145®.  We 
have  kept  a  thermometer  in  the  water  which  lies  on  the 
pi  (Ion :  this  never  funk  below  1350.  It  is  probable  that  the 
cylinder  within  may  be  cooled  fomewhat  lower  5  but  for 
this  opinion  we  cannot  give  any  very  fatisfaftory  reafon. 
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injected. 


Suppofe  it  cooled  down  to  1 20° ;  this  will  leave  an  elaf- 
ticity  which  would  fupport  three  inches  of  mercury.  We 
cannot  think  therefore  that  the  unbalanced  preffure  of 
the  atmofphere  exceeds  that  of  27  inches  of  mercury, 
which  is  about  13yd  pounds  on  a  fquare  inch,  or  io-§-on 
a  circular  inch.  And  this  is  the  value  which  we  fhould 
employ  in  the  equation  P=L-|-y.  This  queftion  may 
be  decided  in  the  fame  way  as  the  other,  by  a  barometer 
connedted  with  the  infide  of  the  cylinder. 

And  thus  we  fhall  learn  the  Hate  of  the  moving  forces 
in  every  moment  of  the  performance,  and  the  machine 
will  then  be  as  open  to  our  examination  as  any  water  or 
horfe  mill  5  and  till  this  be  done,  or  fomething  equiva¬ 
lent,  we  can  only  guefs  at  what  the  machine  is  a&ually 
performing,  and  we  cannot  tell  in  what  particulars  we 
can  lend  it  a  helping  hand.  We  are  informed  that 
MefTrs  Watt  and  Boulton  have  made  this  addition  to 
fome  of  their  engines  5  and  we  are  perfuaded  that,  from 
the  information  which  they  have  derived  from  it,  they 
have  been  enabled  to  make  the  curious  improvements 
from  which  they  have  acquired  fo  much  reputation  and 
profit. 

There  is  a  circumftance  of  which  we  have  as  yet  ta- 
oTcold  wa-  ken  no  notice,  viz.  the  quantity  of  cold  water  injedted. 
ter  to  be  Here  we  confefs  ourfelves  unable  to  give  any  precife  in- 
flrudlions.  It  is  clear  at  firft  fight  that  no  more  than 
is  abfolutely  neceffary  fhould  be  injedled.  It  muft  ge¬ 
nerally  be  fupplied  by  the  engine,  and  this  expends  part 
of  its  power.  An  excefs  is  much  more  hurtful  by  cool¬ 
ing  the  cylinder  and  pifton  too  much,  and  therefore 
wafting  fteam  during  the  next  rife  of  the  pifton.  But 
the  determination  of  the  proper  quantity  requires  a 
knowledge,  which  w7e  have  not  yet  acquired,  of  the 
quantity  of  heat  contained  in  the  fteam  in  a  latent 
form.  As  much  water  muft  be  injedled  as  will  abforb 
all  this  without  rifing  near  to  the  boiling  temperature. 
But  it  is  of  much  more  importance  to  know  howT  far 
we  may  cool  the  cylinder  with  advantage  }  that  is, 
when  will  the  lofs  of  fteam,  during  the  next  rife  of  the 
pifton,  compenfate  for  the  diminution  of  its  elafticity 
during  its  prefent  defcent  ?  Our  table  of  elafticities 
fhows  us,  that  by  cooling  the  cylinder  to  120°,  we 
ftill  leave  an  elafticity  equal  to  one-tenth  of  the  whole 
power  of  the  engine  ;  if  we  cool  it  only  to  140,  we 
leave  an  elafticity  of  one-fifth  ;  if  we  cool  it  to  a  blood- 
heat,  we  leave  an  elafticity  of  one-twTentieth.  It  is  ex¬ 
tremely  difficult  to  choofe  among  thefe  varieties.  Expe¬ 
rience,  however,  informs  us,  that  the  beft  engines  are 
tliofe  which  ufe  the  fmalleft  quantities  of  inje&ion  wa¬ 
ter.  We  know  an  exceedingly  good  engine  having  a 
cylinder  of  30  inches  and  a  fix  feet  ftroke,  which  works 
with  fomething  lefs  than  one-fifth  of  a  cubic  foot  of  wa¬ 
ter  at  each  injedlion ;  and  we  imagine  that  the  quantity 
fhould  be  nearly  in  the  proportion  of  the  capacity  of  the 
cylinder.  Defaguliers  obferved,  that  a  very  good  en¬ 
gine,  with  a  cylinder  of  32  inches,  worked  with  300 
inches  of  water  at  each  injedtion,  which  does  not  much 
exceed  one-fixth  of  a  cubic  foot.  Mr  Watt’s  obferva- 
l 


tions,  by  means  of  the  barometer,  muft  have  given  him  Ste*m- 
much  valuable  information  in  this  particular,  and  we  Engine, 
hope  that  he  will  not  always  withhold  them  from  the  v 
public. 

We  have  gone  thus  far  in  the  examination,  in  order  Tbis^xa- 
feemingly  to  afeertain  tlie  motion  of  the  engine  when  mination, 
loaded  and  balanced  in  any  known  manner,  and  in  or-  n°t 

der  to  difeover  that  proportion  between  the  moving 
power  and  the  load  which  will  produce  the  greateft  the^atten- 
quantity  of  work.  The  refult  has  been  very  unfatis-  tion  to  the 
fadlory ,  becaufe  the  computation  of  the  returning  ftroke  P.rinciPai 
is  acknowledged  to  be  beyond  our  abilities.  But  it  has 
given  us  the  opportunity  of  diredfing  the  reader’s  atten-  tance** 
tion  to  the  leading  circumftances  in  this  inquiry.  By 
knowing  the  internal  ftate  of  the  cylinder  in  machines 
of  very  different  goodnefs,  we  learn  the  conne&ion  be¬ 
tween  the  ftate  of  the  fleam  and  the  performance  of  the 
machine  ;  and  it  is  very  poffible  that  the  refult  of  a 
full  examination  may  be,  that  in  fttuations  where  fuel 
is  expen  five,  it  may  be  proper  to  employ  a  weak  fteam 
which  will  expend  lefs  fuel,  although  lefs  work  is  per¬ 
formed  by  it.  We  fhall  fee  this  confirmed  in  the  clear- 
eft  manner  in  fome  particular  employments  of  the  new 
engines  invented  by  Watt  and  Boulton. 

In  the  mean  time,  we  fee  that  the  equation  which  we 
gave  from  the  celebrated  Abbe  Boffut,  is  in  every  re- 
fpedt  erroneous  even  for  the  purpofe  which  he  had  in 
view.  We  alfo  fee  that  the  equation  which  we  fubfti- 
tuted  in  its  place,  and  which  was  intended  for  determi¬ 
ning  that  proportion'  between  the  counter-weight  and 
the  moving  force,  and  the  load  which  would  render  the 
working  ftroke  and  returning  ftroke  of  equal  duration, 
is  alfo  erroneous,  becaufe  thefe  two  motions  are  extreme¬ 
ly  different  in  kind,  the  one  being  nearly  uniform,  and 
the  other  nearly  uniformly  accelerated.  This  being 
fuppofed  true,  it  fhould  follow  that  the  counter-weight 
fhould  be  reduced  to  one  half ;  and  we  have  found  this 
to  be  very  nearly  true  in  fome  good  engines  which  we 
have  examined.  ^ 

We  fhall  add  but  one  obfervation  more  on  this  head.  An  erronc- 
The  practical  engineers  have  almoft  made  it  a  maxim, eus  niaxim 
that  the  two  motions  are  of  equal  duration.  But  the that  t^e 
only  reafon  which  we  have  heard  for  the  maxim,  iSj^sTeof 
that  it  is  auk  ward  to  fee  an  engine  go  otherwife.  But  equal  durs- 
we  doubt  exceedingly  the  truth  of  this  maxim,  and, tion. 
without  being  able  to  give  any  accurate  determination, 
we  think  that  the  engine  will  do  more  work  if  the 
working  ftroke  be  made  flower  than  the  returning  ftroke. 

Suppofe  the  engine  fo  conftrufted  that  they  are  made 
in  equal  times  ;  an  addition  to  the  counter-weight  will 
accelerate  the  returning  ftroke  and  retard  the  working 
ftroke.  But  as  the  counter- weight  is  but  fmall  in  pro¬ 
portion  to  the  unbalanced  portion  of  the  atmofpheric 
preffure,  which  is  the  moving  force  of  the  machine,  it 
is  evident  that  this  addition  to  the  counter-weight  muft: 
bear  a  much  greater  proportion  to  the  counter-weight 
than  it  does  to  the  moving  force,  and  muft  therefore  ac¬ 
celerate  the  returning  ftroke  much  more  than  it  retards 
the  working  ftroke,  and  the  time  of  both  ftrokes  taken 
together  muft  be  diminifhed  by  this  addition  and  the 
performance  of  the  machine  improved  *,  and  this  r-vaft 
be  the  cafe  as  long  as  the  machine  is  not  extravagantly 
loaded.  The  beft  machine  which  we  have  feen,  in  re- 
fpe£  of  performance,  raifes  a  column  of  water  whofe 
Weight  is  very  nearly  two-thirds  of  the  preffure  of  the 

atmofphere 
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each  per  minute,  and  the  working  ftroke  was  almoft 
'  twice  as  flow  as  the  other.  This  engine  had  worked 
pumps  of  12  inches,  which  were  changed  for  pumps  of 
14  inches,  all  other  things  remaining  the  fame.  In  its 
former  ftate  it  made  from  12  and  a  half  to  13  and  a 
half  ftrokes  per  minute,  the  working  ftroke  being  con- 
fiderably  flower  than  the  returning  ftroke.  The  load 
was  increafed,  by  the  change  of  the  pumps,  nearly  in 
the  proportion  to  three  to  four.  This  had  retarded  the 
working  ftroke  ;  but  the  performance  was  evidently  in¬ 
creafed  in  the  proportion  of  3  X  13  to  4X  II,  or  of  39 
to  44.  About  300  pounds  were  added  to  the  counter¬ 
weight,  which  increafed  the  number  of  ftrokes  to  more 
than  12  per  minute.  No  fenfible  change  could  be 
obferved  in  the  time  of  the  working  ftroke.  The  per¬ 
formance  was  therefore  increafed  in  the  proportion  of 
39  to  48.  We  have  therefore  no  hefitation  in  faying, 
that  the  feemly  equality  of  the  two  ftrokes  is  a  facri- 
ftce  to  fancy.  The  engineer  who  obferves  the  work¬ 
ing  ftroke  to  be  flow,  fears  that  his  engine  may  be 
thought  feeble  and  unequal  to  its  work  ;  a  fimilar  no¬ 
tion  has  long  milled  him  in  the  conftru£tion  of  water¬ 
mills,  efpecialiy  of  overfliot  mills }  and,  even  now,  he  is 
fubmitting  with  hefitation  and  fear  to  the  daily  correc¬ 
tion  of  experience. 

It  is  needlefs  to  engage  more  deeply  in  fcientific  cal¬ 
culations  in  a  fubjedl  where  fo  many  of  the  data  are  fo 
very  imperfe&ly  underflood. 

We  venture  to  recommend  as  a  maxim  of  conftruflion 
(fuppofing  always  a  large  boiler  and  plentiful  fupply  of 
pure  fleam  unmixed  with  air),  that  the  load  of  work  be 
not  lefs  than  10  pounds  for  every  fquare  inch  of  the  pi- 
for  every  flon,  and  the  counter-weight  fo  proportioned  that  the 
fquare  inch  time  of  the  returning  ftroke  may  not  exceed  two-thirds 
ot  th-  pi-  0f  t]iat  0£  the  working  ftroke.  A  ferious  objection  may 
be  made  t©  this  maxim,  and  it  deferves  mature  confide- 
ration.  Such  a  load  requires  the  utmoft  care  of  the  ma¬ 
chine,  that  no  admiflion  be  given  to  the  common  air  \ 
and  it  precludes  the  poflibility  of  its  working,  in  cafe  the 
growth  of  water,  or  deepening  the  pit,  (liould  make  a 
greater  load  abfolutely  neccflary.  Thefe  confiderations 
muft  be  left  to  the  prudence  of  the  engineer.  The 
maxim  now  recommended  relates  only  to  the  beft  actual 
performance  of  the  engine. 

Before  quitting  this  machine,  it  will  not  be  amifs  to 
give  fome  eafy  rules,  fan6tioned  by  fuccefsful  pra&ice, 
for  computing  its  performance.  Thefe  will  enable  any 
artift,  who  can  go  through  Ample  calculations,  to  fuit 
the  lize  of  his  engine  to  the  talk  which  it  is  to  per¬ 
form. 

The  circumftance  on  which  the  whole  computation 
muft  be  founded  is  the  quantity  of  water  which  muft 
be  drawn  in  a  minute,  and  the  depth  of  the  mine  j  and 
the  performance  which  may  be  expected  from  a  good 
engine  is  at  leaft  12  ftrokes  per  minute  of  fix  feet  each, 
working  againft  a  column  of  water  whofe  weight  is 
equal  to  half  of  the  atmofpheric  preflure  on  the  fteam- 
pifton,  or  rather  to  7.64  pounds  on  every  fquare  inch  of 
its  furface. 

It  is  moft  convenient  to  eftimate  the  quantity  of  wa¬ 
ter  in  cubic  feet,  or  its  weight  in  pounds,  recollecting 
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pounds.  The 
depth  of  the  pit  is  ufually  reckoned  in  fathoms  of  fix 
feet,  and  the  diameter  of  the  cylinder  and  pump  is  ufu¬ 
ally  reckoned  in  inches. 

Let  £)  be  the  quantity  of  water  to  be  drawn  per 
minute  in  cubical  feet,  and  f  the  depth  of  the  mine  in 
fathoms ;  let  c  be  the  diameter  of  the  cylinder,  and  p 
that  of  the  pump  \  and  let  us  fuppofe  the  arms  of  the 
beam  to  be  of  equal  length. 

1  ft,  To  find  the  diameter  of  the  pump,  the  area  of 


the  piflon  in  fquare  feet  is  p 2  X 


°-7854. 

M+ 


The  length 


feet,  and  therefore  its  folid  contents  is  /j2  X  ■ 


equal  to  j  therefore  p%  muft  be 


0.3927 

X  2^-.  Hence  this  pradical  rule  :  Multiply  the  cubic 
feet  of  water  which  muft  be  drawn  in  a  minute  by  2-.j, 
and  extrad  th&  fquare  root  of  the  produCt :  this  will  be 
the  diameter  of  the  pump  in  inches. 

Thus  fuppofe  that  58  cubic  feet  muft  be  drawn  every 
minute  *?  58  multiplied  by  2~  gives  145,  of  which  the 
fquare  loot  is  12,  which  is  the  required  diameter  of  the 
pump. 

2.  To  find  the  proper  diameter  of  the  cylinder. 

The  pifton  is  to  be  loaded  with  7.64  pounds  on  every 
fquare  inch.  This  is  equivalent  to  fix  pounds  on  a  cir¬ 
cular  inch  very  nearly.  The  weight  of  a  cylinder  of  wa¬ 
ter  an  inch  in  diameter  and  a  fathom  in  height  is 
pounds,  or  nearly  two  pounds.  Hence  it  follows  that 
6  c 2  muft  be  made  equal  to  2 //>%  and  that  c*  is  equal  to 


2  ffi1 


or  to 


ff 
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of  the  column  drawn  in  one  minute  is  12  times  6  or  72 

72Xo-7854 

144 

cubical jfeet,  or  px  X  0.3927  cubical  feet.  This  muft  be 

a 


or  nearly  £) 


Hence  the  following  rule  :  Multiply  the  fquare  of 
the  diameter  of  the  pump  pifton  (found  as  above)  by 
the.  fathoms  of  lift,  and  divide  the  produdft  by  3  j  the 
fquare  root  of  the  quotient  is  the  diameter  of  the  cylin¬ 
der. 

Suppofe  the  pit  to  which  the  foregoing  pump  is  to 
be  applied  is  24  fathoms  deep  5  then  24  X  *44  gjves 

1152,  of  which  the  fquare  root  is  34  inches  very  near- 

ly’. 

This  engine  conftru&ed  with  care  will  certainly  do 
the  wrork. 

Whatever  is  the  load  of  water  propofed  for  the  en¬ 
gine,  let  10  be  the  pounds  on  every  circular  inch  of  the 

2  f 

fteam  pifton,  and  make  cxzzpx  X  — ,  and  the  fquare  root 

m 

will  be  the  diameter  of  the  fteam  pifton. in  inches. 

To  free  the  pra6Iical  engineer  as  much  as  poflible 
from  all  trouble  of  calculation,  we  fubjoin  the  follow¬ 
ing  TABLE  of  the  Dimenfions  and  Power  of  the  Steam 
Engine ,  drawn  up  by  Mr  Beighton  in  1717,  and  fully 
verified  by  praftice  flnee  that  time.  The  meafure  is  in 
Englifh  ale  gallons  of  282  cubic  inches. 

4P 
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Mr  Beigh- 
ton’.s  table 
of  the  di- 
menfions 
and  power 
of  the 
fteam-en- 
gine. 
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The  firft  part  of  the  table  gives  the  fize  of  the  pump 
fuited  to  the  growth  of  water.  The  fecond  gives  the 
fize  of  the  cylinder  fuited  to  the  load  of  water.  If  the 
depth  is  greater  than  any  in  this  table,  take  its  fourth 
part,  and  double  the  diameter  of  the  cylinder.  Thus  if 
JS°  hogfheads  are  to  be  drawn  in  an  hour  from  the 
depth  of  ioo  fathoms,  the  laft  column  of  part  firfl  gives 
for  149.40  a  pump  of  feven  inches  bore.  In  a  line  with 
this,  under  the  depth  of  50  yards,  which  is  one-fourth  of 
100  fathoms,  we  find  20-L,  the  double  of  which  is  41 
inches  for  the  diameter  of  the  cylinder. 

It  is  aim  oft  impoftible  to  give  a  general  rule  for  ftrokes 
of  different  lengths,  &c.  but  any  one  who  profeffes  the 
ability  to  eredt  an  engine,  fhould  furely  know  as  much 
arithmetic  as  will  accommodate  the  rule  now  given  to 
any  length  of  ftroke. 

We  venture  to  fay,  that  no  ordinary  engineer  can 
tell  a  prion  the  number  per  minute  which  an  engine 
will  give.  We  took  12  ftrokes  of  fix  feet  each  for  a 
ilandard,  which  a  careful  engineer  may  cafily  accom- 
plifh,  and  which  an  employer  has  a  right  to  expedl,  the 
engine  being  loaded  with  water  to  half  the  preffure  of 
the  atmofphere  :  if  the  load  be  lefs,  there  is  fome  fault — 
an  improper  counter  weight,  or  too  little  boiler,  or 
50  leaks,  &c.  &c. 

Mr  Fitzge-  Such  is  the  ftate  in  which  Newcomen’s  fteam-engine 
raid’s  me-  had  continued  in  ufe  for  60  years,  negledfed  by  the  phi- 
•  hod  of  lofopher,  although  it  is  the  moft  curious  objedl  which 

itTrecipro?  ^uman  ingenuity  has  yet  offered  to  his  contemplation, 
eating  iBo-  and  abandoned  to  the  efforts  of  the  unlettered  artift. 
tion  into  a  Its  ufe  has  been  entirely  confined  to  the  railing  of  water, 
continued  Mr  Keane  Fitzgerald  indeed  publiftied  in  the  Philofophi- 
mution^  Tranfadlions  a  method  of  converting  its  reciprocating 

motion  into  a  continued  rotatory  motion  by  employing 
the  great  beam  to  work  a  crank  or  a  train  of  wheel- work. 
As  the  real  adtion  of  the  machine  is  confined  to  its  work¬ 
ing  ftroke,  to  accomplifh  this,  it  became  neceffary  to 
conned!  with  the  crank  or  wheeled  work  a  very  large 
and  heavy  fly,  which  fhould  accumulate  in  itfelf  the 
whole  preffure  of  the  machine  during  its  time  of  adfion, 
and  therefore  continue  in  motion,  and  urge  forward 


the  working  machinery,  while  the  fleam  engine  was  go¬ 
ing  through  its  inadlive  returning  ftroke.  This  will 
be  the  cafe,  provided  that  the  reliftance  exerted  by  the 
working  machine  during  the  whole  period  of  the  work¬ 
ing  and  returning  ftroke  of  the  fteam-engine,  together 
with  the  fridtion  of  both,  does  not  exceed  the  whole 
preffure  exerted  by  the  fteam-engine  during  its  work¬ 
ing  ftroke }  and  provided  that  the  momentum  of  the 
fly,  arifing  from  its  great  weight  and  velocity,  be  very 
great,  fo  that  the  refiflance  of  the  work  during  one  re¬ 
turning  ftroke  of  the  fteam-engine  do  not  make  any  very 
fenfible  dimunition  of  the  velocity  of  the  fly.  This  is 
evidently  poflible  and  eafy.  The  fly  may  be  made  of 
any  magnitude  ;  and  being  exadlly  balanced  round  its 
axis,  it  will  foon  acquire  any  velocity  confident  with  the 
motion  of  the  fteam-engine.  During  the  working  ftroke 
of  the  engine  it  is  uniformly  accelerated,  and  by  its  ac¬ 
quired  momentum  it  produces  in  the  beam  the  movement 
of  the  returning  ftroke  j  but  in  doing  this,  its  momen¬ 
tum  is  {hared  with  the  inert  matter  of  the  fteam-engine, 
and  confequently  its  velocity  diminifhed,  but  not  entire¬ 
ly  taken  away.  The  next  working  ftroke  therefore, 
by  prefling  on  it  afrefli,  increafes  its  remaining  velo¬ 
city  by  a  quantity  nearly  equal  to  the  whole  that  it 
acquired  during  the  firft  ftroke.  We  fay  nearly ,  but 
not  quite  equal,  becaufe  the  time  of  the  fecond  working 
ftroke  muft  be  fhorter  than  that  of  the  firft,  on  account 
of  the  velocity  already  in  the  machine.  In  this  manner 
the  fly  will  be  more  and  more  accelerated  every  fucceed- 
ing  ftroke,  becaufe  the  preffure  of  the  engine  during 
the  working  ftroke  does  more  than  reftore  to  the  fly 
the  momentum  which  it  loft  in  producing  the  returning 
movement  of  the  fteam-engine.  Now  fuppofe  the 
working  part  of  the  machine  to  be  added.  The  acce¬ 
leration  of  the  fly  during  each  working  ftroke  of  the 
fteam-engine  will  be  lefs  than  it  was  before,  becaufe  the 
impelling  preffure  is  now  partly  employed  in  driving  the 
working  machine,  and  becaufe  the  fly  will  lofe  more  of 
its  momentum  during  the  returning  ftroke  of  the  ftea.v- 
engine,  part  of  it  being  expended  in  driving  the  work¬ 
ing  machine.  It  is  evident,  therefore,  that  a  time  will 

come 
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Steam-  come  when  the  fuccefiive  augmentation  of  the  fly’s  velo- 
EiiRine.  c{ty  will  ceafe  ;  for,  on  the  one  hand,  the  continual  acce- 
1  le ration  diminifhes  the  time  of  the  next  working  ftroke, 
and  therefore  the  time  of  adion  of  the  accelerating  power. 
The  acceleration  muft  diminifh  in  the  fame  proportion  ; 
and  on  the  other  hand,  the  refinance  of  the  working  ma¬ 
chine  generally,  though  not  always,  increales  with  its 
velocity.  The  acceleration  ceafes  whenever  the  addi¬ 
tion  made  to  the  momentum  of  the  fly  during  a  work¬ 
ing  flroke  of  the  fleam-engine  is  juft  equal  to  what  it 
f  lofes  by  driving  the  machine,  and  by  producing  the  re- 
An  mipor-  turning  movement  of  the  fteam-engine. 
rant  addi-  This  muft  be  acknowledged  to  be  a  very  important 
tlcm  »  addition  to  the  engine,  and  though  fufficientiy  obvious, 
it  is  ingenious,  and  requires  confiderable  fliill  and  ad- 
drefs  to  make  it  effective  (b). 

The  movement  of  the  working  machine,  or  mill  of 
whatever  kind,  muft  be  in  fome  degree  hobbling  or 
unequal.  But  this  may  be  made  quite  infenfiblc,  by  ma¬ 
king  the  fly  exceedingly  large,  and  difpofing  the  great- 
eft  part  of  its  weight  in  the  rim.  By  thefe  means  its 
momentum  may  be  made  fo  great,  that  the  whole  force 
required  for  driving  the  mill  and  producing  the  return¬ 
ing  movement  of  the  engine  may  bear  a  very  finall  pro¬ 
portion  to  it.  The  diminution  of  its  velocity  will  then  be 
very  trifling. 

No  counter  weight  is  neceflary  here,  becaufe  the  re¬ 
turning  movement  is  produced  by  the  inertia  of  the 
fly.  A  counter  weight  may,  however,  be  employed,  and 
fhould  be  employed,  viz.  as  much  as  will  produce  the 
returning  movement  of  the  fleam-engine.  It  will  do 
this  better  than  the  fame  force  accumulated  in  the  fly  ; 
for  this  force  muft  be  accumulated  in  the  fly  by  the  in¬ 
tervention  of  rubbing  parts,  by  which  fome  of  it  is  loft ; 
and  it  muft  be  afterwards  returned  to  the  engine  with  a 
fjmilar  lofs.  But,  for  the  fame  reafon,  it  would  be  im¬ 
proper  to  make  the  counter  weight  alfo  able  to  drive  the 
„  mill  during  the  returning  flroke. 
but  fefdorn  By  this  contrivance  Mr  Fitzgerald  hoped  to  render 
or  never  the  fteam-engine  of  moft  extenfive  ufe ;  and  he,  or  others 
adopted.  aflodated  with  him,  obtained  a  patent  excluding  all 
others  from  employing  the  fteam-engine  for  turning  a 
crank.  They  alfo  publifhed  propofals  for  ereding  mills 
of  all  kinds  driven  by  fteam  engines,  and  dated  very 
fairly  their  powers  and  their  advantages.  But  their  pro¬ 
pofals  do  not  feem  to  have  acquired  the  confidence  of 
the  public  ;  for  we  do  not  know  of  any  mill  ever  having 
^  been  ereded  under  this  patent. 

The  great  The  great  obftacle  to  this  extenfive  ufe  of  the  fteam- 
expenie  of  eng>ne  is  the  prodigious  expenfe  of  fuel.  An  engine 
f;,el  having  a  cylinder  of  four  feet  diameter,  working  night 

and  day,  confumes  about  3400  chaldron  (London)  of 
good  coals  in  a  year. 


This  circumftance  limits  the  ufe  of  fleam-engines  ex-  Steam- 
ceedingly.  To  draw  water  from  coal-pits,  where  they  £nSine- 
can  be  flocked  writh  unfaleable  fmall  coal,  they  are  of  ^  " * 
univerfal  employment:  alfo  for  valuable  mines,  for  limits  the 
fupplying  a  great  and  wealthy  city  with  water,  and  a  ufe  of 
few  other  purpofes  where  a  great  expence  can  be  borne,  ft.eam'en" 
they  are  very  proper  engines;  but  in  a  thoufand  cafes Sin-~ 
where  their  unlimited  powers  might  be  vaftly  ferviceable, 
the  enormous  expenfe  of  fuel  completely  excludes  them. 

We  cannot  doubt  but  that  the  attention  of  engineers 
was  much  di reded  to  every  thing  that  could  promife  a 
diminution  of  this  expenfe.  Every  one  had  his  parti¬ 
cular  noftrum  for  the  conftrudion  of  his  furnace,  and 
fome  were  undoubtedly  more  fuccefsful  than  others. 

But  fcience  was  not  yet  fufficiently  advanced :  It  was  not 
till  Dr  Black  had  made  his  beautiful  difeovery  of  latent 
heat,  that  we  could  know  the  intimate  relation  between 
the  heat  expended  in  boiling  off  a  quantity  of  water  and 
the  quantity  of  fteam  that  is  produced. 

Much  about  the  time  of  this  difeovery,  viz.  1763, 

Mr  James  Watt,  eftablifhed  in  Glafgow  in  the  com¬ 
mercial  line,  was  amufing  himfelf  with  repairing  a 
working  model  of  the  fteam  engine  which  belonged  to 
the  philofophical  apparatus  of  the  univerfity.  Mr  Watt 
was  a  perfon  of  a  truly  philofophical  mind,  eminently 
converfant  in  all  branches  of  natural  knowledge,  and 
the  pupil  and  intimate  friend  of  Dr  Black.  In  the 
courfe  of  the  above-mentioned  amufement  many  curious  ^ 
fads  in  the  production  and  condenfation  of  fleam  oc- Mr  Watt 
curred  to  him  ;  and  among  otheis,  that  remarkable  fact  difeovers 
which  is  always  appealed  to  by  Dr  Black  as  the  proofthat  ftean( 
of  the  immenfe  quantity  of  heat  which  is  contained  in  mimenfe 
a  very  minute  quantity  of  water  in  the  form  of  elaftic  quantity 
fleam.  When  a  quantity  of  water  is  heated  feveral  de-  of  heat 
grees  above  the  boiling  point  in  a  clofe  digefter,  if  a 
hole  be  opened,  the  fteam  rufhes  out  with  prodigious 
violence,  and  the  heat  of  the  remaining  water  is  redu¬ 
ced,  in  the  courfe  of  three  or  four  feconds,  to  the  boil¬ 
ing  temperature.  The  water  of  the  fteam  which  has 
ififued  amounts  only  to  a  very  few  drops ;  and  yet  thefe 
have  carried  off  with  them  the  whole  excefs  of  heat 
from  the  water  in  the  digefter. 

Since  then  a  certain  quantity  of  fteam  contains  foinhisat- 
great  a  quantity  of  heat,  it  muft  expend  a  great  quan-  tempts  to 
tity  of  fuel;  and  no  conftrudion  of  furnace  can  pre_find°uta 
vent  this.  Mr  Watt  therefore  fet  his  invention  to  work  '^and 
to  difeover  methods  of  hufbanding  this  heat.  The  cy-ihisheat, 
linder  of  his  little  model  was  heated  almoft  in  an  inftant, 
fo  that  it  could  not  be  touched  by  the  hand.  It  could 
not  be  other  wife,  becaufe  it  condenfed  the  vapour  by 
abftrading  its  heat.  But  all  the  heat  thus  cojnmunica- 
ted  to  the  cylinder,  and  wafted  by  it  on  furrounding 
bodies,  contributed  nothing  to  the  performance  of  the 
4  P  2  engine, 


(b)  We  do  not  recoiled  at  prefent  the  date  of  this  propofal  of  Mr  Fitzgerald  ;  but  in  1781  the  Abbe  Arnal, 
canon  of  Alais  in  Languedoc,  entertained  a  thought  of  the  fame  kind,  and  pvopofed  it  for  working  lighters  in 
the  inland  navigations ;  a  fcheme  which  has  been  fuccefsfully  pradifed  (we  are  told)  in  America.  His  brother, 
a  major  of  engineers  in  the  Auftrian  fervice,  has  carried  the  thing  much  farther,  and  applied  it  to  manufac¬ 
tures';  and  ..the  Aulic  Chamber  of  Mines  at  Vienna  has  patronized  the  projed  :  (See  Journal  Encyclopedique, 
1781).  But  thefe  fchemes  are  long  pofterior  to  Mr  Fitzgerald’s  patent,  and  are  even  later  than  the  eredion  of  fe¬ 
veral  machines  driven  by  ftearn-engines  which  have  been  ereded  by  Meffrs  Watt  and  Boulton.  We  think  it  our 
duty  to  ftale  thefe  particulars,  becaufe  it  is  very  ufual  for  our  neighbours  on  the  continent  to  affume  the  credit  of 
Britifli  inventions*. 
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engine,  and  mud  be  taken  away  at  every  inje#ion,  and 
again  communicated  and  wafted.  Mr  Watt  quickly 
underftood  the  whole  procefs  which  was  going  on  with¬ 
in  the  cylinder,  and  which  we  have  confidered  fo  mi¬ 
nutely,  and  faw  that  a  very  considerable  portion  of  the 
fteam  mull  be  wafted  in  warming  the  cylinder.  His 
firft  attempts  were  made  to  afcertain  how  much  was 
thus  wafted,  and  he  found  that  it  was  not  lefs  than 
three  or  four  times  as  much  as  would  fill  the  cylinder 
and  work  the  engine.  He  attempted  to  diminifli  this 
wafle  by  ufing  wooden  cylinders.  But  though  this 
produced  a  fenfible  diminution  of  the  wafte,  other  rea- 
fons  forced  him  to  give  them  up.  He  then  cafed  his 
metal  cylinders  in  a  wooden  cafe  with  light  wood  allies 
between.  By  this,  and  ufing  no  more  inje&ion  than 
was  absolutely  neceffary  for  the  condenfation,  he  redu¬ 
ced  the  wafte  almoft  one  half.  But  by  ufing  fo  fmall  a 
quantity  of  cold  water,  the  infide  of  the  cylinder  was 
hardly  brought  below  the  boiling  temperature  5  and 
there  confequently  remained  in  it  a  fteam  of  very  con- 
fiderable  elafticity,  which  robbed  the  engine  of  a  pro¬ 
portional  part  of  the  atmofpherical  preffure.  He  faw 
that  this  was  unavoidable  as  long  as  the  condenfation 
was  performed  in  the  cylinder.  The  thought  ftruck 
him  to  attempt  the  condenfation  in  another  place.  His 
fir  ft  experiment  was  made  in  the  fimpleft  manner.  A 
globular  veffel  communicated  by  means  of  a  long  pipe 
of  one  inch  diameter  with  the  bottom  of  his  little  cy- 
-linder  of  four  inches  diameter  and  30  inches  long. 
This  pipe  had  a  ftop-cock,  and  the  globe  was  immerfed 
in  a  veffel  of  cold  water.  When  the  pifton  was  at  the  top, 
and  the  cylinder  filled  with  ftrong  fteam,  he  turned  the 
cock.  It  was  fcarcely  turned,  nay  he  did  not  think 
it  completely  turned,  when  the  fides  of  his  cylinder 
(only  ftrong  tin-plate)  were  crufhed  together  like  an 
empty  bladder.  This  furprifed  and  delighted  him.  A 
new  cylinder  was  immediately  made  of  brafs  fufficiently 
thick,  and  nicely  bored.  When  the  experiment  was 
repeated  with  this  cylinder,  the  condenfation  was  fo  ra¬ 
pid,  that  he  could  not  fay  that  any  time  was  expended  in 
it.  But  the  moft  valuable  difeovery  was,  that  the  va¬ 
cuum  in  the  cylinder  was,  as  he  hoped,  almoft  perfe#. 
Mr  Watt  found,  that  when  he  ufed  water  in  the  boiler 
purged  of  air  by  long  boiling,  nothing  that  was  very 
fenfibly  inferior  to  the  preffure  of  the  atmofphere  cn  the 
pifton  could  hinder  it  from  coining  quite  down  to  the 
bottom  of  the  cylinder.  This  alone  was  gaining  a  great 
deal,  for  in  moft  engines  the  remaining  elafticity  of  the 
fteam  was  not  lefs  than  one-eighth  of  the  atmofpherical 
preffure,  and  therefore  took  away  one-eighth  of  the 
power  of  the  engine. 

Having  gained  this  capital  point,  Mr  Watt  found 
many  difficulties  to  ftruggle  with  before  he  could  get 
the  machine  to  continue  its  motion.  The  water  pro¬ 
duced  from  the  condenfed  fteam,  and  the  air  which  was 
extricated  from  it,  or  which  penetrated  through  un¬ 
avoidable  leaks,  behoved  to  accumulate  in  the  con- 
denfing  veffel,  ard  could  not  be  voided  in  any  way  fimi- 
lar  to  that  adopted  in  Newcomen’s  engine.  He  took 
another  method  :  He  applied  pumps  to  extra#  both, 
which  were  worked  by  the  great  beam.  The  contri¬ 
vance  is  eafy  to  any  good  mechanic  ;  only  we  muft  ob- 
ferve,  that  the  pifton  of  the  water-pump  muft:  be  under 
the  furface  of  the  water  in  the  condenser,  that  the  water 
may  enter  the  pump  by  its  own  weight,  becaufe  there  is 


r  668  ] 


S  T  E 


no  atmofpherical  preffure  there  to  force  it  in.  We  muft  Steam- 
alfo  ooferve,  that  a  confiderable  force  is  neceffarily  ex-  Engine* 
pended  here,  becaute,  as  there  is  but  one  ftroke  for  rare-  ^  v  f 
fying  the  air,  and  this  rarefa#ion  muft  be  nearly  com¬ 
plete,  the  air-pump  muft  be  of  large  dimenfions,  and  its 
pifton  muft  a#  againft  the  whole  preffure  of  the  atmo¬ 
fphere.  Mr  W  att,  however,  found  that  this  force  could 
be  eafily  fpared  from  his  machine,  already  lo  much  im¬ 
proved  in  refpe#  of  power. 

Thus  has  the  fteam-engine  received  a  very  confider-  Obferva- 
able  improvement.  The  cylinder  may  be  allowed  to  ^ on  the 
remain  very  hot  5  nay,  boiling  hot,  and  yet  the  con- ^^efe  dif 
denfation  be  completely  performed.  The  only  elaftic  coveries. 
fteam  that  now  remains  is  the  fmall  quantity  in  the  pipe 
of  communication.  Even  this  fmall  quantity  Mr  Watt 
at  laft  got  rid  of,  by  admitting  a  fmall  jet  of  cold  water 
up  this  pipe  to  meet  the  fteam  in  its  paffage  to  the  con- 
denfer.  This  both  cooled  this  part  of  the  apparatus 
in  a  fituation  where  it  was  not  neceffary  to  warm  It 
again,  and  it  quickened  the  condenfation.  He  found 
at  laft  that  the  fmall  pipe  of  communication  was  of  it- 
felf  fufficiently  large  for  the  condenfation,  and  that  no 
feparate  veffel,  under  the  name  of  condenfer,  was  necef¬ 
fary.  1  his  circumftance  (hows  the  prodigious  rapidity 
of  the  condenfation.  We  may  add,  that  unlefs  this 
had  been  the  cafe,  his  improvement  would  have  been 
vaftly  diminiffied  }  for  a  large  condenfer  would  have 
required  a  much  larger  air-pump,  which  would  have 
expended  much  of  the  power  of  the  engine.  By  thefb 
means  the  vacuum  below  the  pifton  is  greatly  improved : 
for  it  will  appear,  clear  to  any  perfon  who  underftands 
the  fubje#,  that  as  long  as  any  part  of  the  condenfer  is 
kept  of  a  low  temperature,  it  will  abftra#  and  con- 
denfe  the  vapour  from  the  warmer  parts,  till  the  whole 
acquires  the  elafticity  correfponding  to  the  coldeft  part. 

By  the  fame  means  much  of  the  w^afte  is  prevented,  be¬ 
caufe  the  cylinder  is  never  cooled  much  below  the  boil¬ 
ing  temperature.  Many  engines  have  been  ereded  by 
Mr  Watt  in  this  form,  and  their  performance  gave  uni- 
verfal  fatisfaclion. 

.  We  have  contented  ourfelves  with  giving  a  very 
flight  defeription  without  a  figure  of  this  improved  en¬ 
gine,  becaufe  we  imagine  it  to  be  of  very  ealy  compre- 
henfion, .  and  becaufe  it  is  only  a  preparation  for  ft  ill 
greater  improvements,  which,  when  underftood,  will 
at  the  fame  time  leave  no  part  of  this  more  fimple  form 
unexplained.  ^ 

During  the  progrefs  of  thefe  improvements  Mr  Watt  Mr  Watt 
made  many  experiments  on  the  quantity  and  denfity  of  makes  the 
the  fteam  of  boiling  water.  Thefe  fully  convinced  him,  j?ifton  de~ 
that  although  he  had  greatly  diminiffied  the  wafte  of  thTfbixe 
fteam,  a  great  deal  yet  remained,  and  that  the  fteam  of 
expended  during  the  rife  of  the  pifton  was  at  leaft  three 
times  more  than  what  would  fill  the  cylinder.  The 
caufe  of  this  was  very  apparent.  In  the  fubfequent 
defeent  of  the  pifton,  covered  with  water  much  below 
the  boiling  temperature,  the  whole  cylinder  was  neceffa¬ 
rily  cooled  and  expofed  to  the  air.  Mr  Watt’s  fertile 
genius  immediately  fuggefted  to  him  the  expedient  of 
employing  the  elafticity  of  the  fteam  from  the  boiler 
to  impel  the  pifton  down  the  cylinder,  in  place  of  the 
preffure  of  the  atmofphere  j  and  thus  he  reftored  the 
engine  to  its  firft  principles,  making  it  an  engine  really 
moved  by  Jieam.  As  this  is  a  new  epoch  in  its  hiftory, 
we  ffiall  be  more  particular  in  the  defeription.)  at  the 
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fame  time  dill  reftri&ing  ourfelves  to  the  efifential  cir- 
cumftances,  and  avoiding  every  peculiarity  which  is 
to  be  found  in  the  prodigious  varieties  which  Mr  Watt 
has  introduced  into  the  machines  which  he  has  erefted, 
every  individual  of  which  has  been  adapted  to  local  cir- 
cumltances,  or  diverfifted  by  the  progrefs  of  Mr  Watt’s 
improvements. 

Let  A  (fig.  9.)  reprefent  the  boiler.  This  has  re¬ 
ceived  great  improvements  from  his  complete  acquain¬ 
tance  with  the  procedure  of  nature  in  the  production  of 
fleam.  In  home  of  his  engines  the  fuel  has  been  placed 
in  the  midlt  of  the  water,  furrounded  by  an  iron  or 
copper  vefTel,  while  the  exterior  boiler  was  made  of 
wood,  which  tranfmits,  and  therefore  waftes  the  heat 
very  {lowly.  In  others,  the  flame  not  only  plays  round 
the  whole  outfide,  as  in  common  boilers,  but  alfo  runs 
along  feveral  flues  which  are  conduced  through  the 
midft  of  the  water.  By  fuch  contrivances  the  fire  is 
applied  to  the  water  in  a  moft  extenflve  furface,  and  for 
a  long  time,  fo  as  to  impart  to  it  the  greateft  part  of 
its  heat.  So  fkilfully  was  it  applied  in  the  Albion  mills, 
that  although  it  was  perhaps  the  largeft  engine  in  the 
kingdom,  its  unconfumed  fmoke  was  inferior  to  that  of 
a  very  frnall  brew-houfe,  In  this  fecond  engine  of  Mr 
Watt,  the  top  of  the  cylinder  is  fhut  up  by  a  ftrong 
metal  plate  g  h ,  in  the  middle  of  which  is  a  collar  or  box 
of  leathers  £/,  formed  in  the  ufual  manner  of  a  jack^ 
head  pump,  through  which  the  pifton  fod  PD,  nicely 
turned  and  polithed,  can  move  up  and  down,  without 
allowing  any  air  to  pafs  by  its  fides.  Prom  the  dome 
of  the  boiler  proceeds  a  large  pipe  BCIOQ,  which, 
after  reaching  the  cylinder  with  its  horizontal  part  BC, 
defeends  parallel  to  its  fide,  fending  off  two  branches, 
viz.  IM  to  the  top  of  the  cylinder,  and  ON  to  its 
bottom.  At  I  is  a  puppet  valve  opening  from  be¬ 
low  upwards.  At  L,  immediately  below  this  branch, 
there  is  a  fimilar  valve,  alfo  opening  from  below  upwards. 
The  pipe  defeends  to  Q,  near  the  bottom  of  a  large 
ciflern  c  d ef  filled  with  cold  water  conftantly  renew- 
ed.  The  pipe  is  then  continued  horizontally  along  the 
bottom  of  this  ciftern  (but  not  in  contaCI),  and  ter¬ 
minates  at  R  in  a  large  pump  ST.  The  pifton  S  has 
clack  valves  opening  upwards,  and  its  rod  S^,  palling 
through  a  collar  of  leathers  at  T,  is  fufpended  by  a 
chain  to  a  fmall  arch  head  on  the  outer  arm  of  the  beam. 
There  is  a  valve  R  in  the  bottom  of  this  pump,  as  ufual, 
which  opens  when  prefted  in  the  direction  QR,  and 
fhuts  againft  a  contrary  prefifure.  This  pump  delivers 
its  contents  into  another  pump  XY,  by  means  of  the 
fmall  pipe  t  X,  which  proceeds  from  its  top.  This  fe¬ 
cond  pump  has  a  valve  at  X,  and  a  clack  in  its  pif¬ 
ton  Z  as  ufual,  and  the  pifton  rod  Z  8  is  fufpended 
from  another  arch  head  on  the  outer  arm  of  the  beam. 
The  two  valves  I  and  L  are  opened  and  fhut  by  means 
of  fpanners  and  handles,  which  are  put  in  motion  by  a 
plug  frame,  in  the  fame  manner  as  in  Newcomen’s  en- 
gine. 

Laftly,  there  may  be  obferved  a  crooked  pipe  a  b  0, 
which  enters  the  upright  pipe  laterally  a  little  above  £). 
This  has  a  fmall  jet  hole  at  0;  and  the  other  end  a ,  which 
is  confiderably  under  the  furface  of  the  water  of  the 
condenfing  ciftern,  is  covered  with  a  puppet  valve  v, 
whofe  long  ftalk  v  u  rifes  above  the  water,  and  may  be 
raifed  or  lowered  by  hand  or  by  the  plug  beam.  The 
valyes  R  and  X,  and  the  clacks  in  the  piftons  S  and  Z, 


are  opened  or  fhut  by  the  preffures  to  which  they  are  Steam- 
immedlately  expofed.  .  Engme* 

This  figure  is  not  an  exaCl  copy  of  any  of  Mr  Watt’s 
engines,  but  has  its  parts  fo  difpofed  that  all  may  come 
diftin&ly  into  view,  and  exaCtly  perform  their  various 
funClions.  It  is  drawn  in  its  quiefeent  pofition,  the 
outer  end  of  the  beam  preponderating  by  the  counter 
weight,  and  the  pifton  P  at  the  top  of  the  cylinder,  and 
the  piftons  S  and  Z  in  their  loweft  fituations. 

In  this  fituation  let  us  fuppofe  that  a  vacuum  is  (by 
any  means)  produced  in  all  the  fpace  below  the  pifton, 
the  valve  I  being  fhut.  It  is  evident  that  the  valve  R 
will  alfo  be  fhut,  as  alfo  the  valve  v.  Now  let  the  valve 
I  be  opened.  The  fleam  from  the  boiler,  as  elaftic  as 
common  air,  will  rufh  into  the  fpace  above  the  pifton, 
and  will  exert  on  it  a  prefifure  as  great  as  that  of  the 
atmofphere.  It  will  therefore  prefs  it  down,  raife  the 
outer  end  of  the  beam,  and  caufe  it  to  perform  the  fame 
work  as  an  ordinary  engine. 

When  the  pifton  P  has  reached  the  bottom  of  the 
cylinder,  the  plug  frame  fhuts  the  valve  I,  and  opens 
L.  By  fo  doing  the  communication  is  open  between 
the  top  and  bottom  of  the  cylinder,  and  nothing  hin¬ 
ders  the  fleam  which  is  above  the  piflon  from  going  along 
the  paffage  MLON.  The  piflon  is  now  equally  af~ 
fe&ed  on  both  fides  by  the  fleam,  even  though  a  part  of 
it  is  continually  condenfed  by  the  cylinder,  and  in  the 
pipe  IOO.  Nothing  therefore  hinders  the  pifton 
from  being  dragged  up  by  the  counter  weight,  which 
aCls  with  its  whole  force,  undiminifhed  by  any  remain¬ 
ing  unbalanced  elafticity  of  fleam.  Here  therefore  this 
form  of  the  engine  has  an  advantage  (and  by  no  means 
a  fmall  one)  over  t\ie  common  engines,  in  which  a  great 
part  of  the  counter  weight  is  expended  in  overcoming 
unbalanced  atmofpheric  prefifure. 

Whenever  the  pifton  P  arrives  at  the  top  of  the  cy-* 
linder,  the  valve  L  is  fhut  by  the  plug  frame,  and  the 
valves  I  and  v  are  opened.  All  the  fpace  below  the  pif¬ 
ton  is  at  this  time  occupied  by  the  fleam  which  came 
from  the  upper  part  of  the  cylinder.  This  being  a  lit¬ 
tle  wafted  by  condenfation,  is  not  quite  a  balance  for- 
the  prefifure  of  the  atmofphere.  Therefore,  during  the 
afeent  of  the  pifton,  the  valve  R  was  fhut,  and  it  remains 
fo.  When,  therefore,  the  valve  v  is  opened,  the  cold 
water  of  the  ciftern  muft  fpout  up  through  the  hole  o , 
and  condenfe  the  fleam.  'Fo  this  muft  be  added  the 
coldnefs  of  the  whole  pipe  OQS.  As  faft  as  it  is  con¬ 
denfed,  its  place  is  fupplied  by  fleam  from  the  lower  part 
of  the  cylinder.  We  have  alieady  remarked,  that  this 
fucceffive  condenfation  is  accomplifhed  with  aftonifhingv 
rapidity.  In  the  mean  time,  fleam  from  the  boiler 
prefles  on  the  upper  furface  of  the  piflon.  It  muft  there¬ 
fore  defeend  as  before,  and  the  engine  muft  perform  a  , 
fecond  working  ftroke. 

But  in  the  mean  time  the  inje£Hon  water  lies  in  the* 
bottom  of  the  pipe  OQR,  heated  to  a  confiderable  de-> 
gree  by  the  condenfation  of  the  fleam  5  alfo  a  quantity 
of  air  has  been  difengaged  from  it  and  from  the  water 
in  the  boiler.  How  is  this  to  be  difeharged  -This  is 
the  office  of  the  pumps  ST  and  XY.  The  capacity  of 
ST  is  very  great  in  proportion  to  the  fpace  in  which  the 
air  and  water  are  lodged.  When,  therefore,  the  pifton 
S  has  got  to  the  top  of  its  courfe,  there  muft  be  a  va¬ 
cuum  in  the  barrel  of  this  pump,  and  the  water  and  air* 
muft  open  the  valve  R  an.d  come  into.it.  When  the 
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Steam-  pifton  S  comes  down  again  in  the  next  returning  itroke, 
Eng  me.  this  wa^fr  and  aJr  gets  through  the  valve  of  the  pi  (ton  \ 
and  in  the  next  working  ftroke  they  are  difcliarged  by 
the  piflon  into  the  pump  XY,  and  raifed  by  its  pifton. 
The  air  efcapes  at  Y,  and  as  much  of  the  water  as  is 
neceffary  is  delivered  into  the  boiler  by  a  fmall  pipe  Y g 
to  fapply  its  watte.  It  is  a  matter  of  indifference  whe¬ 
ther  the  pittons  S  and  Z  rife  with  the  outer  or  inner 
end  of  the  beam,  but  it  is  rather  better  that  they  rife 
with  the  inner  end.  They  are  otherwife  drawn  here, 
in  order  to  detach  them  from  the  reft  and  (how  them 
more  diftin&ly. 

Such  Is  Mr  Watt’s  fecond  engine.  Let  us  examine 
its  principles,  that  we  may  fee  the  caufes  of  its  avowed 
and  great  fuperiority  over  the  common  engines. 

We  have  already  feen  one  ground  of  fuperiority,  the 
full  operation  of  the  counter  weight.  We  are  autho- 
rifed  by  careful  examination  to  fay,  that  in  the  corn- 
engines  are,  mon  engines  at  leaft  one-half  of  the  counter  weight  is 
the  full  ope- expended  in  counteracting  an  unbalanced  preffure  of  the 
air  on  the  pitton  during  its  afeent.  In  many  engines, 
which  are  not  the  worft,  this  extends  to  J-th  of  the  whole 
preffure.  This  is  evident  from  the  examination  of  the 
engine  at  Montrelaix  by  BoiTut.  This  makes  a  very 
great  counter  weight  neceffary,  which  exhaufls  a  pro¬ 
portional  part  of  the  moving  force. 

But  the  great  advantage  of  Mr  Watt’s  form  is  the 
almoft  total  annihilation  of  the  wafte  of  fleam  by  con- 
denfation  in  the  cylinder.  The  cylinder  is  always  boil¬ 
ing  hot,  and  therefore  perfectly  dry.  This  mull  be  evi¬ 
dent  to  any  perfon  who  underftands  the  fubjeft.  By  the 
time  that  Mr  Watt  had  completed  his  improvements,  his 
experiments  on  the  production  of  fleam  had  given  him  a 
pretty  accurate  knowledge  of  its  denfity  *  and  he  found 
himfelf  authorized  to  fay,  that  the  quantity  of  fteam 
employed  did  not  exceed  twice  as  much  as  would  fill 
the  cylinder,  fo  that  not  above  one-half  was  unavoid¬ 
ably  wafted.  But  before  he  could  bring  the  engine  to 
this  degree  of  perfection,  he  had  many  difficulties  to 
overcome  :  He  inclofed  the  cylinder  in  an  outer  wooden 
cafe  at  a  fmall  diftance  from  it.  This  dimimfhed  the 
expence  of  heat  by  communication  to  furrounding  bo¬ 
dies.  Sometimes  he  allowed  the  fteam  from  the  boiler 
to  occupy  this  interval.  This  undoubtedly  prevented 
all  diflipation  from  the  inner  cylinder }  but  in  its  turn 
it  dittipated  much  heat  by  the  outer  cafe,  and  a  very 
fenfible  condenfation  was  obferved  between  them.  This 
has  occafioned  him  to  omit  this  circumftance  in  feme  of 
his  beft  engines.  We  believe  it  was  omitted  in  the  Al¬ 
bion  mills. 

The  greateft:  difficulty  was  to  make  the  great  pifton 
tight.  The  old  and  effeCtual  method,  by  water  lying 
on  it,  was  inadmiffible.  He  was  therefore  obliged  to 
have  his  cylinders  molt  nicely  bored,  perfectly  cylindri¬ 
cal,  and  finely  polifhed  ;  and  he  made  numberlefs  trials 
of  different  foft  fubftances  for  packing  his  pifton,  which 
ffiould  be  tight  without  enormous  friCfion,  and  which 
fliould  long  remain  fo,  in  a  fituation  perfectly  dry,  and 
hot  almoft  to  burning. 

After  all  that  Mr  Watt  has  done  in  this  refpcCf, 
he  thinks  that  the  greateft  part  of  the  wafte  of  fteam 
which  he  ftill  perceives  in  his  engines  arifes  from  the 
unavoidable  efcape  by  the  Tides  of  the  pifton  during  its 
defeent. 

JBut  the  faCt  is,  that  an  engine  of  this  conftruCticn, 
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of  the  fttme  dimenfions  with  a  common  engine,  making  Steam- 
the  fame  number  of  ftrokes  of  the  fame  extent,  does  ^ngme.  ^ 
not  confume  above  one-fourth  pait  of  the  fuel  that  is 
confumed  by  the  beft  engines  of  the  common  form.  It 
is  alfo  a  very  fortunate  circumftance,  that  the  perform¬ 
ance  of  the  engine  is  not  immediately  deitroyed,  nor  in¬ 
deed  fenftbly  diminifhed,  by  a  fmall  want  of  tightnefs 
in  the  pifton.  In  the  common  engine,  if  air  get  in,  in 
this  way,  it  immediately  puts  a  flop  to  the  work  5  but 
although  even  a  confiderable  quantity  of  fteam  get  pail 
the  pifton  during  its  defeent,  the  rapidity  of  condenla- 
tion  is  fuch,  that  hardly  any  diminution  cf  preifure  can 
be  obferved.  64 

Mr  Watt’s  penetration  foon  difeovered  another  moft  Another 
valuable  property  of  this  engine.  When  an  engine  0fva^ua^*e 
the  common  form  is  ereCted,  the  engineer  mult  make  7 

accurate  eftimate  of  the  work  to  be  performed,  and 
muft  proportion  his  engine  accordingly.  He  mutt;  be 
careful  that  it  be  fulhj  able  to  execute  its  talk  ;  but  its 
power  muft  not  exceed  its  load  in  any  extravagant  de¬ 
gree.  This  would  produce  a  motion  which  is  too  ra¬ 
pid,  and  which,  being  alternately  in  oppofite  directions, 
would  occafion  jolts  which  nc  building  or  machinery 
could  withftand.  Many  engines  have  been  (battered  by 
the  pumps  drawing  air,  or  a  pump-rod  breaking  }  by 
which  accidents  the  fteam-piften  defeends  with  fuch  ra¬ 
pidity  that  every  thing  gives  way.  But  in  molt  ope¬ 
rations  of  mining,  the  talk  of  the  engine  increafes,  and 
it  muft  be  fo  conftruCted  at  firft  as  tu  be  able  to  bear 
this  addition.  It  is  very  difficult  to  manage  au  engine 
that  is  much  fuperior  to  its  talk  *,  and  the  eafieft  way  is, 
to  have  it  almoft  full  loaded,  and  to  work  it  only  during 
a  few  hours  each  day,  and  allow  the  pit  water  to  accu¬ 
mulate  during  its  repofe.  This  increafes  the  firft  colt, 
and  waftes  fuel  during  the  inaCtion  of  the  engine.  ^ 

But  this  new  engine  can  at  all  times  be  exaCtly  fitted  that  it 
(at  leaft  during  the  working  ftroke)  to  the  load  of  work  can  always 
that  then  happens  to  be  on  it.  We  have  only  to 
minifter  fteam  of  a  proper  elatticity.  At  the  firft  erec_  t^e  load 
tion  the  engine  may  be  equal  to  twice  its  talk,  if  the  which  hap- 
lleam  admitted  above  the  cylinder  be  equal  to  that  ofpemtobe 
common  boiling  water  *,  but  when  once  the  ebullition 011  ft* 
is  fairly  commenced,  and  the  whole  air  expelled  from 
all  parts  of  the  apparatus,  it  is  evident,  that  by  damping 
the  fire,  fteam  of  half  this  elafticity  may  be  continually 
fupplied,  and  the  water  will  continue  boiling  although 
its  temperature  does  not  exceed  185°  of  Fahrenheit’s 
thermometer.  This  appears  by  infpeCting  our  table  of 
vaporous  elafticity,  and  affords  another  argument  for 
rendering  that  table  more  accurate  by  new  experiments. 

We  hope  that  Mr  Watt  will  not  withhold  from  the  pub¬ 
lic  the  knowledge  which  he  has  acquired  on  this  fubje£t. 

It  may  very  poffibiy  refult  from  an  accurate  inveftiga- 
tion,  that  it  would  be  advifable  to  work  our  fteam-en- 
gines  with  weak  fleams,  and  that  the  diminution  of 
work  may  be  more  than  compenfated  by  the  diminution 
of  fuel.  It  is  more  probable  indeed,  and  it  is  Mr 
Watt’s  opinion,  that  the  contrary  is  the  cafe,  and  that 
it  is  much  mere  economical  to  employ  great  heats.  At 
any  rate,  the  dccifion  of  this  queftion  is  of  great  im¬ 
portance  for  improving  the  engine  *,  and  we  fee,  in  the 
mean  time,  that  the  engine  can  at  all  times  be  fitted  fo 
as  to  perform  its  tafk  with  a  moderate  and  manageable 
motion,  and  that  as  the  increafes  we  can  increafe 
the  power  of  the  engine. 
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Bat  the  method  now  propofed  has  a  great  inconve¬ 
nience.  While  the  fleam  is  weaker  than  the  atmofphere, 
there  is  an  external  force  tending  to  fqueeze  in  the  fides 
and  bottom  of  the  boiler.  This  could  not  be  refilled 
when  the  difference  is  confiderable,  and  common  air 
would  rufh  in  through  every  crevice  of  the  boiler  and 
foon  choke  the  engine  :  it  muft  therefore  be  given  up. 

But  the  fame  effe£l  will  be  produced  by  aiminifhing 
the  paffage  for  the  fleam  into  the  cylinder.  For  this 
purpofe,  the  puppet  valve  by  which  the  fleam  enters  the 
cylinder  was  made  in  the  form  of  a  long  taper  fpigot, 
and  it  was  lodged  in  a  cone  of  the  fame  fhape  \  confe- 
quently  the  paffage  could  be  enlarged  or  contra&ed  at 
pleafure  by  the  diflance  to  which  the  inner  cone  was 
drawn  up. 

In  this  way  feveral  engines  were  conffru6led,  and  the 
general  purpofe  of  fuiting  the  power  of  the  engine  to  its 
talk  was  completely  anfwered  }  but  (as  the  mathemati¬ 
cal  reader  will  readily  perceive)  it  was  extremely  diffi¬ 
cult  to  make  this  adjuflment  precife  and  confh.nt.  In 
a  great  machine  like  this  going  by  jerks,  it  was  hardly 
poffible  that  every  fucceffive  motion  of  the  valve  fhould 
be  precifely  the  fame.  This  occafioned  very  fenfible  ir¬ 
regularities  in  the  motion  of  the  engine,  which  increafed 
and  became  hazardous  when  the  joints  worked  loofe  by 
long  ufe. 

Mr  Watt’s  genius,  always  fertile  in  refources,  found 
out  a  complete  remedy  for  all  thefe  inconveniences. 
Making  the  valve  of  the  ordinary  form  of  a  puppet 
clack,  he  adjufled  the  button  of  its  ftalk  or  tail  fo  that 
it  fhould  always  open  full  to  the  fame  height.  He  then 
regulated  the  pins  of  the  plug-frame,  in  fuch  a  manner 
that  the  valve  fhould  (hut  the  moment  that  the  piflon 
had  defeended  a  certain  proportion  (fuppofe  one-fourth, 
one-third,  one-half,  &c.)  of  the  cylinder.  So  far  the 
cylinder  was  occupied  by  fleam  as  elaflic  as  common 
air.  In  preffing  the  piflon  farther  down,  it  behoved 
the  fleam  to  expand,  and  its  elaflicity  to  diminifh.  It 
is  plain  that  this  could  be  done  in  any  degree  we  pleafe, 
and  that  the  adjuflment  can  be  varied  in  a  minute,  ac¬ 
cording  to  the  exigency  of  the  cafe,  by  moving  the  plug 
pins. 

In  the  mean  time,  if  muff  be  obferved,  that  the  pref- 
fure  on  the  piflon  is  continually  changing,  and"  conse¬ 
quently  the  accelerating  force.  The  motion  theiefore 
will  no  longer  be  uniformly  accelerated  :  it  will  ap¬ 
proach  much  fafter  to  uniformity  \  nay,  it  may  be  re¬ 
tarded,  becaufe  although  the  preffure  on  the  piflon  at 
the  beginning  of  the  flroke  may  exceed  the  refiffance 
of  the  load,  yet  when  the  piflon  is  near  the  bottom  the 
refiffance  may  exceed  the  preffure.  Whatever  may  be 
the  law  by  which  the  preffure  on  the  pition  varies,  an 
ingenious  mechanic  may  contrive  the  conne£ling  ma¬ 
chinery  in  fuch  a  way  that  the  chains  or  rods  at  the 
outer  end  of  the  beam  fliall  continually  exert  the  fame 
preffure,  or  fhall  vary  their  preffure  according  to  any 
law  he  finds  moff  convenient.  It  is  in  this  manner  that 
the  watchmaker,  by  the  foim  of  the  fuzee,  produces  an 
equal  preffure  on  the  wheel-work  by  means  of  a  very 
unequal  atflion  of  the  main-fpring.  In  like  manner,  by 
making  the  outer  arch  heads  portions  of  a  proper  fpiral 
inffead  of  a  circle,  we  can  regulate  the  force  of  the 
beam  at  pleafure. 

Thus  we  fee  how  much  more  manageable  an  engine 
is  in  this  form  than  Newcomen’s  was,  and  alfo  more 
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eafily  invefligated  in  refpefl  of  its  power  in  its  various  Steam- 
pofitions.  The  knowledge  of  this  laff  circumffance  was 
of  mighty  confequence,  and  without  it  no  notion  could  ~  ~ 
be  formed  of  what  it  could  perform.  This  luggeffed  to 
Mr  Watt  the  ufe  of  the  barometer  communicating  with 
the  cylinder  \  and  by  the  knowledge  acquired  by  thefe 
means  has  the  machine  been  fo  much  improved  by  its  in¬ 
genious  inventor. 

We  muff  not  omit  in  this  place  one  deduction  made 
by  Mr  Watt  from  his  obfervations,  which  may  be  call¬ 
ed  a  difeovery  of  great  importance  in  the  theory  of  the 
engine.  1° 

Let  ABCD  (fig.  10.)  reprefent  a  fe£lion  of  the  cy-0fMrWatt 
finder  of  a  fleam-engine,  and  EF  the  furface  of  its  pi- of  great 
flon.  Let  us  fuppofe  that  the  fleam  was  admitted  importance 
while  EF  was  in  contact  with  AB,  and  that  as  foon  as1^1^ 
it  had  preffed  it  down  to  the  fituation  EF  the  fleam^0^^ 
cock  is  (hut.  The  fleam  will  continue  to  prefs  it  down,  IC# 
and  as  the  fleam  expands  its  preffure  diminilhes.  We 
may  exprefs  its  preffure  (exerted  all  the  while  the  pi¬ 
flon  moves  from  the  fituation  AB  to  the  fituation  EF) 
by  the  fine  EF.  If  we  fuppofe  the  elaflicity  of  the 
fleam  proportional  to  its  denfity,  as  is  nearly  the  cafe 
with  air,  we  may  exprefs  the  preffure  on  the  piflon  in 
any  other  pofition,  fuch  as  KL  or  DC,  by  Iv.  /  and  D  c> 
the  ordinates  of  a  reflangular  hyperbola  F  /c,  of  which 
AE,  AB  are  the  affymptotes,  and  A  the  centre.  The 
accumulated  preffure  during  the  motion  of  the  piflon 
from  EF  to  DC  will  be  expreffed  by  the  area  EF rDE, 
and  the  preffure  during  the  whole  motion  by  the  area 
ABFcDA. 

Now  it  is  well  known  that  the  area  EF  c  DE  is 
equal  to  ABFE  multiplied  by  the  hyperbolic  loga¬ 
rithm  of  -7-7;,  “L.  and  the  whole  area  ABF 


AE’ 


AE’ 


/  _  AD\ 

('+l-ae)- 


c  DA  is  =  ABFE  x 

Thus  let  the  diameter  of  the  piflon  be  24  inches,  - 
and  the  preffure  of  the  atmofphere  on  a  fquare  inch  be 
14  pounds  5  the  preffure  on  the  piflon  is  6333  pounds. 
Let  the  whole  flroke  be  6  feet,  and  let  the  fleam  be 
flopped  when  the  piflon  has  defeended  18  inches,  or  1.5 

feet.  The  hyperbolic  logarithm  of  is  1.3862943. 

Therefore  the  accumulated  preffure  ABF  c  DA  is  n: 
6333  X  2.3862943,  =  1 51 14  pounds. 

As  few  profeflional  engineers  are  poffeffed  of  a  table 
of  hyperbolic  logarithms,  while  tables  of  common  lo¬ 
garithms  are  or  fhould  be  in  the  hands  of  every  perfon 
who  is  much  engaged  in  mechanical  calculations,  let  - 
the  following  method  be  pra6lifed.  Take  the  common 

logarithm  of  ~prr,  and  multiply  it  by  2.30263  the  pro- 

A  D 

du<5l  is  the  hyperbolic  logarithm  of 

The  accumulated  preffure  while  the  piflon  moves 
from  AB  to  EF  is  6333  X  1,  or  Amply  6333  pounds. 
Therefore  the  fleam  while  it  expands  into  the  whole 
cylinder  adds  a  preffure  of  8781  pounds. 

Suppofe  that  the  fleam  had  got  free  admiffion  during 
the  whole  defeent  of  the  piflon,  the  accumulated  pref¬ 
fure  would  have  been  6333  X  4?  or  25332  pounds. 

Here  Mr  Watt  obferved  a  remarkable  refult.  The 
fleam  expended  in  this  cafe  would  have  been  four  -times 

greater 
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greater  than  when  it  was  (lopped  at  one-fourth,  and  yet 
the  accumulated  preflure  is  not  twice  as  great,  being 
nearly  five-thirds.  One-fourth  of  the  fleam  performs 
nearly  three-fifths  of  the  work,  and  an  equal  quantity 
performs  more  than  twice  as  much  work  when  thus  ad¬ 
mitted  during  one-fourth  of  the  motion. 

This  is  a  curious  and  an  important  information,  and 
the  advantage  of  this  method  of  working  a  (leam-engine 
increafes  in  proportion  as  the  (learn  is  fooner  (lopped  ; 
but  the  increafe  is  not  great  after  the  (learn  is  rarefied 
four  times.  The  curve  approaches  near  to  the  axis, 
and  fmall  additions  are  made  to  the  area.  The  expenfe 
of  fuch  great  cylinders  is  confiderable,  and  may  fometimes 
compensate  this  advantage. 


Let  the  fleam  be  (lopped  at 
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It  is  very  pleafing 

to  obferve  fo  many  unlooked-for 

advantages  refulting  from  an  improvement  made  with 
the  foie  view  of  lefifening  the  wade  of  (team  by  conden- 
fation.  While  this  purpofe  is  gained,  we  learn  how  to 
hufband  the  (team  which  is  not  thus  wafted.  The  en¬ 
gine  becomes  more  manageable,  and  is  more  eafily  adapt¬ 
ed  to  every  variation  in  its  talk,  and  all  its  powers  are 
more  eafily  computed. 

The  a6tive  mind  of  its  ingenious  inventor  did  not  (lop 
here  :  It  had  always  been  matter  of  regret  that  one-half 
of  the  motion  was  unaccompanied  by  any  work.  It  was 
a  very  obvious  thing  to  Mr  Watt,  that  as  the  (learn  ad¬ 
mitted  above  the  pifton  prefied  it  down,  fo  fteam  admit¬ 
ted  below  the  pifton  prefled  it  up  with  the  fame  force, 
provided  that  a  vacuum  were  made  on  its  upper  fide. 
This  was  eafily  done,  by  conne&ing  the  lower  end  of 
the  cylinder  with  the  boiler  and  the  upper  end  with  the 
condenfer. 

Fig.  11.  is  a  reprefentation  of  this  conftru&ion  exafl- 
ly  copied  from  Mr  Watt’s  figure  accompanying  his  fpe- 
cification.  Here  BB  is  a  fedlion  of  the  cylinder,  fur- 
rounded  at  a  fmall  diftance  by  the  cafe  mi.  The  fec- 
tion  of  the  pifton  A,  and  the  collar  of  leathers  which 
embraces  the  pifton  rod,  gives  a  diftin£l  notion  of  its 
conftru&ion,  of  the  manner  in  which  it  is  conne&ed 
with  the  pifton-rod,  and  how  the  packing  of  the  pifton 
and  collar  contributes  to  make  all  tight. 

From  the  top  of  the  cylinder  proceeds  the  horizontal 
pipe.  Above  the  letter  D  is  obferved  the  feat  of  the 
fleam  valve,  communicating  with  the  box  above  it.  In 
the  middle  of  this  may  be  obferved  a  dark  (haded  circle. 
This  is  the  mouth  of  the  upper  branch  of  the  fteam  pipe 
coming  from  the  boiler,  Beyond  D,  below  the  letter 
N,  is  th«  feat  of  the  upper  condenfing  valve.  The  bot¬ 
tom  of  the  cylinder  is  made  fpherical,  fitting  the  pifton, 
fo  that  they  may  come  into  entire  contaft.  Another 
horizontal  pipe  proceeds  from  this  bottom.  Above  the 
letter  E  is  the  feat  of  the  lower  fteam  valve,  opening 
into  the  valve  box.  This  box  is  at  the  extremity  of 
another  fteam  pipe  marked  C,  which  branches  off*  from 
the  upper  horizontal  part,  and  defeends  obliquely,  com- 
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ing  forward  to  the  eye.  The  lower  part  is  reprefented 
as  cut  open,  to  (how  its  interior  conformation.  Beyond 
this  fteam  valve,  and  below  the  letter  F,  may  be  ob¬ 
ferved  the  feat  of  the  lower  condenfing  valve.  A  pipe 
defeends  from  hence,  and  at  a  fmall  diftance  below 
unites  with  another  pipe  GG,  which  comes  down  from 
the  upper  condenfing  valve  N.  Thefe  two  edudlion- 
pipes  thus  united  go  downwards,  and  open  at  L  into  a 
redlangular  box,  of  which  the  end  is  feen  at  L.  This 
box  goes  backward  from  the  eye,  and  at  its  farther  ex¬ 
tremity  communicates  with  the  air-pump  K,  whofe  pif¬ 
ton  is  here  reprefented  in  fe£lion  with  its  butterfly  valves. 
The  pifton  delivers  the  water  and  air  laterally  into  ano¬ 
ther  re6langular  box  M,  darkly  (haded,  which  box 
communicates  with  the  pump  I.  The  pifton-rods  of 
this  and  of  the  air  pump  are  fufpended  by  chains  from 
a  fmall  arch  head  on  the  inner  arm  of  the  great  beam. 
The  lower  part  of  the  edu£tion-pipe,  the  horizontal  box 
L,  the  air-pump  K,  with  the  communicating  box  M  be- 
twTeen  it  and  the  pump  I,  are  all  immeifed  in  the  cold 
■water  of  the  condenfing  ciftern.  The  box  L  is  made 
flat,  broad,  and  (hallow,  in  order  to  increafe  its  furface 
and  accelerate  the  condenfation.  But  that  this  may  be 
performed  with  the  greateft  expedition,  a  fmall  pipe  H, 
open  below  (but  occafionally  (lopped  by  a  plug  valve), 
is  inferted  laterally  into  the  edudlion-pipe  G,  and  then 
divides  into  two  branches  ;  one  of  which  reaches  within 
a  foot  or  two  of  the  upper  valve  N,  and  the  other  ap¬ 
proaches  as  near  to  the  valve  F. 

As  it  is  intended  by  this  conftru&ion  to  give  the  pi¬ 
fton  a  flrong  impulfe  in  both  dire&ions,  it  will  not  be 
proper  to  fufpend  its  rod  by  a  chain  from  the  great 
beam  5  for  it  mud  not  only  pull  dowm  that  end  of  the 
beam,  but  alfo  pu(h  it  upwards.  It  may  indeed  be 
fufpended  by  double  chains  like  the  piftons  of  the  en¬ 
gines  for  extinguifhing  fires ;  and  Mr  Watt  has  accor¬ 
dingly  done  fo  in  fome  of  his  engines.  But  in  his 
drawing  from  which  this  figure  is  copied,  he  has  com¬ 
municated  the  force  of  the  pifton  to  the  beam  by  means 
of  a  toothed  rack  OO,  which  engages  or  works  in  the 
toothed  fe&or  £)0  on  the  end  of  the  beam.  The  rea¬ 
der  will  underiland,  without  any  farther  explanation, 
how  the  impulfe  given  to  the  pifton  in  either  diredlion 
is  thus  trnnfmitted  to  the  beam  without  diminution. 
The  fly  XX,  witn  its  pinion  Y,  which  alfo  w^orks  in 
the  toothed  arch  QO,  may  be  fuppofed  to  be  removed 
for  the  prefent,  and  will  be  confidered  afterwards. 

We  (hall  take  the  prefent  opportunity  of  deferibing 
Mr  Watt’s  method  of  communicating  the  force  of  the 
fleam-engirie  to  any  machine  of  the  rotatory  kind. 
VV  reprefents  the  rim  and  arms  of  a  very  large  and 
heavy  metalline  fly.  On  its  axis  is  the  concentric 
toothed  wheel  U.  There  is  attached  to  the  end  of  the 
great  beam  a  flrong  and  ftiff  rod  TT,  to  the  lower  end 
of  which  a  toothed  wheel  W  is  firmly  fixed  by  two 
bolts,  fo  that  it  cannot  turn  round.  This  wheel  is  of 
the  fame  fize  and  in  the  fame  vertical  plane  with  the 
wheel  U  5  and  an  iron  link  or  ftrap  (which  cannot  be 
feen  here,  becaufe  it  is  on  the  other  fide  of  the  two 
wheels)  conne&s  the  centres  of  the  tw^o  wheels,  fo  that 
the  one  cannot  quit  the  other.  The  engine  being  in 
the  pofition  reprefented  in  the  figure,  fuppofe  the  fly  to 
be  turned  once  round  by  any  external  force  in  the  di- 
re£lion  of  the  darts.  It  is  plain,  that  fince  the  toothed 
wheels  cannot  quit  each  other,  being  kept  together  by 


Steam- 

Enoine. 


.(Mate  J)1  , 


Walt's 

STEAM  EXGIXE 


Plate  Dill. 


* 


' 

*  '  • 


. 


. 

■  ' 


. 

■ 


' 

% 


. 


•  - 


*  •  '|  4 


•  • 

■ 


. 

"1 


. 


> 


r  •  r*  a. 

* 


t. 


S  T  E  [67  3  ]  S  T  E 


Steam-  the  link,  the  inner  half  (that  is,  the  half  next  the  cylin- 
Imgmc.  jer)  0f  t]le  wheel  U  will  work  on  the  inner  half  of  the 

1-1  v  "  "  wheel  W,  fo  that  at  the  end  of  the  revolution  of  the 
fly  the  wheel  W  muft  have  got  to  the  top  of  the  wheel 
U,  and  the  outer  end  of  the  beam  muft  be  raifed  to  its 
higheft  pofition.  The  next  revolution  of  the  fly  will 
bring  the  wheel  W  and  the  beam  connected  with  it  to 
their  firft  politions  ^  and  thus  every  two  revolutions 
of  the  fly  will  make  a  complete  period  of  the  beam’s  re¬ 
ciprocating  movements.  Now,  inftead  of  fuppofing  the 
fly  to  drive  the  beam,  let  the  beam  drive  the  fly.  The 
motions  muft  be  perfectly  the  fame,  and  the  afcent  or 
defcent  of  the  pifton  will  produce  one  revolution  of  the 

%•  .  ... 

Fig.  12.  A  fide  view  of  this  apparatus  is  given  in  fig.  12. 

marked  by  the  fame  letters  of  reference.  This  (hows 
the  fituation  of  parts  which  were  fore-fhortened  in  fig. 
1 1.  particularly  the  defcending  branch  C  of  the  fleam- 
pipe,  and  the  fituation  and  communications  of  the  two 
pumps  K  and  I.  8,  8  is  the  horizontal  part  of  the  fteam- 
pipe.  9  is  a  part  of  it  whofe  box  is  reprefen  ted  by  the 
dark  circle  of  fig.  11.  D  is  the  box  of  the  fteam- 
clack  )  and  the  little  circle  at  its  corner  reprefents  the 
end  of  the  axis  which  turns  it,  as  will  be  defcribed  af¬ 
terwards.  N  is  the  place  of  the  upper  edu&ion  valve. 
A  part  only  of  the  upper  edu£tion-pipe  G  is  reprefent- 
cd,  the  reft  being  cut  off,  becaufe  it  would  have  covered 
the  defcending  fleam-pipe  CC.  When  continued  down, 
it  comes  between  the  eye  and  the  box  E  of  the  lower 
fleam-valve,  and  the  box  E  of  the  lower  eduCtion-valve. 

Let  us  now  trace  the  operation  of  this  machine 
through  all  its  fteps.  Recurring  to  fig.  11.  let  us  fup- 
pofe  that  the  lower  part  of  the  cylinder  BB  is  exhauft- 
ed  of  all  elaftic  fluids  5  that  the  upper  fteam-valve  D  and 
the  lower  eduCtion-valve  F  are  open,  and  that  the  lower 
fteam-valve  E  and  upper  edu&ion-valve  N  are  fhut.  It 
.  s  evident  that  the  pifton  muft  be  prefled  toward  the  bot¬ 
tom  of  the  cylinder,  and  muft  pull  down  the  end  of  the 
working  beam  by  means  of  the  toothed  rack  00  and 
feCtor  (££),  caufing  the  other  end  of  the  beam  to  urge 
forward  the  machinery  with  which  it  is  connected. 
When  the  pifton  arrives  at  the  bottom  of  the  cylinder, 
the  valves  I)  and  F  are  fhut  by  the  plug  frame,  and  E 
and  N  are  opened.  By  this  laft  paffage  the  fleam  gets 
into  the  edu£tion-pipe,  where  it  meets  with  the  injection 
water,  and  is  rapidly  condenfed.  The  fleam  from  the 
boiler  enters  at  the  fame  time  by  E,  and  prefling  on 
the  lower  fide  of  the  pifton,  forces  it  upwards,  and  by 
means  of  the  toothed  rack  00  and  toothed  feCtor  £) 
forces  up  that  end  of  the  working  beam,  and  caufes  the 
other  end  to  urge  forward  the  machinery  with  which  it 
is  connected  :  and  in  this  manner  the  operation  of  the 
engine  may  be  continued  for  ever. 

The  inje&ion  water  is  continually  running  into  the 
edu£tion-pipe,  becaufe  condenfation  is  continually  go¬ 
ing  on.  and  therefore  there  is  a  continual  atmofpheric 
preflure  to  produce  a  jet.  The  air  which  is  difengaged 
from  the  water,  or  enters  by  leaks,  is  evacuated  only 
during  the  rile  of  the  pifton  of  the  air-pump  K.  When 
this  is  very  copious,  it  renders  a  very  large  air-pufnp 
neceflary  *,  and  in  forue  fituations  Mr  Watt  has  been 
obliged  to  employ  two  air-pumps,  one  wTorked  by  each 
arm  of  the  beam.  This  in  every  cafe  expends  a  very 
ccmfiderable  portion  of  the  power,  for  the  air-pump  is 
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always  working  againft  the  whole  preflure  of  the  atmo-  Steam- 
fphere.  Engme. 

It  is  evident  that  this  form  of  the  engine,  by  main-  v 
taining  an  almoft  conftant  and  uninterrupted  impulfion, 
is  much  fitter  for  driving  any  machinery  of  continued 
motion  than  any  of  the  former  engines,  which  were  in¬ 
active  during  half  of  their  motion.  It  does  not,  how¬ 
ever,  feem  to  have  this  fuperiority  when  employed  to 
draw  water  :  But  it  is  equally  fitted  for  this  talk.  Let 
the  engine  be  loaded  with  twice  as  much  as  would  be 
proper  for  it  if  a  fingle-ftroke  engine,  and  let  a  fly  be 
connected  with  it.  Then  it  is  plain  that  the  power  of 
the  engine  during  the  rife  of  the  fteam-pifton  will  be  ac¬ 
cumulated  in  the  fly  \  and  this,  in  conjunction  with  the 
powrer  of  the  engine  during  the  defcent  of  the  fteam-pi¬ 
fton,  will  be  equal  to  the  whole  load  of  water. 

In  fpeaking  of  the  fleam  and  eduCtion-valves,  we  faid 
that  they  were  all  puppet-valves.  Mr  Watt  employed 
cocks,  and  alfo  Hiding-valves,  fuch  as  the  regulator  or 
fleam-valves  in  the  old  engines.  But  he  found  them 
always  lofe  their  tightnefs  after  a  fliort  time.  This  is 
not  furprifing,  when  we  confider  that  they  are  always 
perfectly  dry,  and  almoft  burning  hot.  He  was  there¬ 
fore  obliged  to  change  them  all  for  puppet-clacks, 
which,  wdren  truly  ground  and  nicely  fitted  in  their 
motions  at  firft,  are  not  found  to  go  out  of  order  by  any 
length  of  time.  Other  engineers  now  univerfally  ufe 
them  in  the  old  form  of  the  fteam-engine,  without  the 
fame  realbns,  and  merely  by  fervile  and  ignorant  imita¬ 
tion. 

The  way  in  which  Mr  Watt  opens  and  fhuts  thefe  Fig.  13. 
valves  is  as  follows.  Fig.  13.  reprefents  a  clack  wTith 
its  feat  and  box.  Suppofe  it  one  of  the  eduCtion- valves. 

HH  is  part  of  the  pipe  which  introduces  the  fleam,  and 
GG  is  the  upper  part  of  the  pipe  which  communicates 
with  the  condenfer.  At  EE  may  be  obferved  a  pieoa 
more  faintly  ftiaded  than  the  furrounding  parts.  This 
is  the  feat  of  the  valve,  and  is  a  brafs  or  bell-metal  ring 
turned  conical  on  the  outfide,  fo  as  to  fit  exaCtly  into  a 
conical  part  of  the  pipe  GG.  Thefe  two  pieces  are 
fitted  by  grinding  and  the  cone  being  of  a  long  ta¬ 
per,  the  ring  flicks  firmly  in  it,  efpecially  after  having 
been  there  for  fome  time  and  united  by  ruft.  The  clack 
itfelf  is  a  ftrong  brafs  plate  I),  turned  conical  on  the 
edge,  fo  as  to  fit  the  conical  or  Hoping  inner  edge  of  the 
feat.  Thefe  are  very  nicely  ground  on  each  other  with 
emery.  This  conical  joining  is  much  more  obtufe  than 
the  outer  fide  of  the  ring  )  fo  that  although  the  joint  is 
air-tight,  the  two  pieces  do  not  flick  ftrongly  together. 

The  clack  has  a  round  tail  DG,  which  is  freely  move- 
able  up  and  down  in  the  hole  of  a  crofs  piece  FF.  On 
the  upper  fide  of  the  valve  is  a  ftrong  piece  of  metal  DC 
firmly  joined  to  it,  one  fide  of  which  is  formed  into  a 
toothed  rack.  A  is  the  fe&ion  of  an  iron  axle  which 
turns  in  holes  in  the  oppofite  fides  of  the  valve-box, 
where  it  is  nicely  fitted  by  grinding,  fo  as  to  be  air¬ 
tight.  Collets  of  thick  leather,  well  foaked  in  melted 
tallow  and  rofin,  are  fcrewed  on  the  outfide  of  thefe  holes 
to  prevent  all  ingrefs  of  air.  One  end  of  this  axis  pro¬ 
jects  a  good  vray  without  the  box,  and  carries  a  fpanner 
or  handle,  which  is  moved  by  the  plug-frame.  To  this 
axis  is  fixed  a  ftrong  piece  of  metal  B,  the  edge  of 
which  is  formed  into  an  arch  of  a  circle  having  the  axis 
A  in  its  centre,  and  is  cut  into  teeth,  which  work  in  the 
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Steam-  teetli  of  the  rack  DC.  K  is  a  cover  which  is  fixed  by 
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to  the  top  of  the  box  H  J  JH,  and  may  be  taken 
'  off  in  order  to  get  at  the  valve  when  it  needs  repairs. 

From  this  defcription  it  is  eafy  to  fee  that  by  turn¬ 
ing  the  handle  which  is  on  the  axis  A,  the  fe<ftor  B 
muff  lift  up  the  valve  by  means  of  its  toothed  rack  DC, 
till  the  upper  end  of  the  rack  touch  the  knob  or  button 
K.  Turning  the  handle  in  the  oppofite  direction  brings 
the  valve  down  again  to  its  feat. 

This  valve  is  extremely  tight.  But  in  order  to  open 
it  for  the  paffage  of  the  ffeam,  we  muff  exert  a  force 
equal  to  the  preffure  of  the  atmofphere.  This  in  a  large 
engine  is  a  very  great  weight.  A  valve  of  fix  inches 
diameter  fuftains  a  preffure  not  lefs  that  400  pounds. 
But  this  force  is  quite  momentary,  and  hardly  impedes 
the  motion  of  the  engine  *,  for  the  inffant  the  valve  is 
detached  from  its  feat,  although  it  has  not  moved  the 
I ooth  part  of  an  inch,  the  preffure  is  over.  Even  this 
little  inconvenience  has  been  removed  by  a  delicate 
thought  of  Mr  Watt.  He  has  put  the  fpanner  in  fuch 
a  pofttion  when  it  begins  to  raife  the  valve,  that  its  me¬ 
chanical  energy  is  almoff  infinitely  great.  Let  Q  R 
(fig.  14.)  be  part  of  the  plug-frame  defcending,  and  P 
one  of  its  pins  juft  going  to  lay  hold  of  the  fpanner  NO 
moveable  round  the  axis  N.  On  the  fame  axis  is  ano¬ 
ther  arm  NM  conne&ed  by  a  joint  with  the  leader 
ML,  which  is  conne&ed  alfo  by  a  joint  with  the  fpan¬ 
ner  LA  that  is  on  the  axis  A  of  the  fe&or  within  the 
valve-box.  Therefore  when  the  pin  P  puflies  down 
the  fpanner  NO,  the  arm  NM  moves  fide  wife  and  pulls 
down  the  fpanner  AL  by  means  of  the  conne&ing  rod. 
Things  are  fo  difpofed,  that  when  the  cock  is  (hut,  LM 
and  MN  are  in  one  ftraight  line.  The  intelligent  me¬ 
chanic  will  perceive  that,  in  this  pofition,  the  force  of 
the  lever  ONM  is  infuperable.  It  has  this  further  ad¬ 
vantage,  that  if  any  thing  fhould  tend  to  force  open  the 
valve,  it  would  be  ineffe&ual  ;  for  no  force  exerted  at 
A,  and  tranfmitted  by  the  rod  LM,  can  poihbly  pufh 
the  joint  M  out  of  its  pofition.  Of  fuch  importance  is 
it  to  pra£tical  mechanics,  that  its  profeiTors  (hould  be 
perfons  of  penetration  as  -well  as  knowledge.  Yet  this 
circumftance  is  unheeded  by  hundreds  who  have  fervilely 
copied  from  Mr  Watt,  as  may  be  feen  in  every  engine 
that  is  puffed  on  the  public  as  a  difeovery  and  an  im¬ 
provement.  When  thefe  puppet-valves  have  been  in¬ 
troduced  into  the  common  engine,  we  have  not  feen  one 
inftance  where  this  has  been  attended  to  *,  certainly  be- 
caufe  its  utility  has  not  been  obferved  :  and  there  is  one 
fituation  where  it  is  of  more  confequence  than  in  Mr 
Watt’s  engine,  viz.  in  the  injedlion-cock.  Here  the 
valve  is  drawn  back  into  a  box,  where  the  water  is  fo 
aukwardly  difpofed  round  it  that  it  can  hardly  get  out 
out  of  its  way,  and  where  the  preffure  even  exceeds  that 
of  the  atmolphere.  Indeed  this  particular  fubftitution 
of  the  button-valve  for  the  cock  is  moft  injudicious. 

We  pollponed  any  account  of  the  office  of  the  fly 
XX  (fig.  1 1.),  as  it  is  not  of  ufe  in  an  engine  regulated 
Iby  the  fly  VV.  The  fly  XX  is  only  for  regulating  the 
reciprocating  motion  of  the  beam  when  the  ffeam  is  not 
admitted  duiing  the  whole  defeent  of  the  pifton.  This 
it  evidently  muff  render  more  uniform,  accumulating  a 
momentum  equal  to  the  whole  preffure  of  the  full  fup- 
ply  of  ffeam,  and  then  fharing  it  with  the  beam  during 
the  reft  of  the  defeent  of  the  pifton. 

When  perfon  properly  fkilled  in  mechanics  and 
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chemiftry  reviews  thefe  different  forms  of  Mr  Watt’s  Steam- 
fteam-engine,  he  will  eafily  perceive  them  fufceptible  of  E"£,ne- 
many  intermediate  forms,  in  which  any  one  or  more  of  v 
the  diftinguifhing  improvements  may  be  employed.  TheRevitwof 
fir  ft  great  improvement  was  the  condenfation  in  a  fepa-  Mr  Watt’s 
rate  veffel.  This  increafed  the  original  powers  of  the  great 
engine,  giving  to  the  atraofpheric  preffure  and  to  the^^°ve“ 
counter- weight  their  full  energy  5  at  the  fame  time  the 
wafte  of  ffeam  is  greatly  diminilhcd.  The  next  im¬ 
provement,  by  employing  the  preffure  of  the  ffeam  in- 
ffead  of  that  of  the  atmofphere,  aimed  only  at  a  Hill 
farther  diminution  of  the  wafte  $  but  was  fertile  in  ad¬ 
vantages,  rendering  the  machine  more  manageable,  and 
particularly  enabling  us  at  all  times,  and  without  trou¬ 
ble,  to  fuit  the  power  of  the  engine  to  its  load  of  'work, 
however  variable  and  increafing  j  and  brought  into  view 
a  very  interefting  propofition  in  the  mechanical  theory 
of  the  engine,  viz.  that  the  whole  performance  of  a 
given  quantity  of  ffeam  may  be  augmented  by  admitting 
it  into  the  cylinder  only  during  a  part  of  the  pifton’s 
motion.  Mr  Watt  has  varied  the  application  of  this 
propofition  in  a  thoufand  ways  ;  and  there  is  nothing 
about  the  machine  which  gives  more  employment  to  the 
fagacity  and  judgement  of  the  engineer.  The  third 
improvement  of  the  double  impulfe  may  be  confidered 
as  the  finiftung  touch  given  to  the  engine,  and  renders 
it  as  unifoim  in  its  adtion  as  any  water-wheel.  In  the 
engine  in  its  moll  perfect  form  there  dees  not  feem  to 
be  above  one-fourth  of  the  ffeam  wafted  by  warming 
the  apparatus ;  fo  that  it  is  not  pojjible  to  make  it  cne- 
fourth  part  more  powerful  than  it  is  at  prefent.  The  Yhe  only 
only  thing  that  feems  fufceptible  of  confiderable  improve-  improve¬ 
ment  is  the  great  beam.  The  enormous  drains  exerted  mrntnow' 
on  its  arms  require  a  proportional  fiiength.  This  re-  th 

quires  a  vaft  mafs  of  matter,  not  lefs  indeed  in  an  en-  e°  thV great 
gine  with  a  cylinder  of  54  inches  than  three  tons  and  a  |)ea~,, 
half,  moving  with  the  velocity  of  three  feet  in  a  fecond, 
which  muff  be  communicated  in  about  half  a  fecond. 

This  mafs  muff  be  brought  into  motion  from  a  ftate  of 
reft,  muff  again  be  brought  to  reft,  again  into  motion, 
and  again  to  reft,  to  complete  the  period  of  a  ftroke. 

This  confumes  much  power  ;  and  Mr  Watt  has  not  been 
able  to  load  an  engine  with  more  than  10  or  1 1  pounds 
on  the  inch  and  preferve  a  fufficient  quantity  of  motion, 
fo  as  to  make  12  or  15  fix-feet  ftrokes  in  a  fecond. 

Many  attempts  have  been  made  to  leiTen  this  mafs  by 
ufing  a  light  framed  wheel,  or  a  light  frame  of  carpen¬ 
try,  in  place  of  a  folid  beam.  Thefe  have  generally 
been  conftrudled  by  peifons  ignorant  of  the  true  feien* 
tific  principles  of  carpentry,  and  have  fared  according¬ 
ly.  Mr  Watt  has  made  fimilar  attempts  \  but  found, 
that  although  at  firft  they  w/ere  abundantly  ftrong,  yet 
after  a  fhort  time’s  employment  the  ftraps  and  bolts  with 
which  the  wooden  parts  were  connected  cut  their  way 
into  the  wood,  and  the  framing  grew  loofe  in  the  joints, 
and,  without  giving  any  warning,  went  to  pieces  in  an 
inffant.  A  folid  maffy  fimple  beam,  of  fufficient  ftrength, 
bends,  and  fenfibly  complains  (as  the  carpenters  exprefs 
it),  before  it  breaks.  In  all  great  engines,  therefore, 
fuch  only  are  employed,  and  in  fmaller  engines  he  fome- 
times  ufes  caff-iron  wheels  or  pulleys  j  nay,  he  frequent¬ 
ly  ufes  no  beam  or  equivalent  whatever,  but  employs  the 
ffeam-pifton  rod  to  drive  the  machinery  to  which  the  en¬ 
gine  is  applied. 

We  prefume  that  our  thinking  readers  will  not  be 
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dlfpleafed  with  this  rational  liiilory  of  the  progrefs  of 
this  engine  in  the  hands  of  its  ingenious  and  worthy  in¬ 
ventor.  We  owe  it  to  the  communications  of  a  friend, 
well  acquainted  with  him,  and  able  to  judge  of  his 
merits.  The  public  fee  him  always  affociated  with  the 
no  lefs  celebrated  mechanic  and  philofopher  Mr  Boulton 
of  Soho  near  Birmingham  (fee  Soho).  They  have  fha- 
red  the  royal  patent  from  the  beginning  ;  and  the  al¬ 
liance  is  equally  honourable  to  both. 

The  advantages  derived  from  the  patent-right  (how 
their  pro-  both  the  fuperiority  of  the  engine  and  the  liberal  minds 
fits  are  de-  0f  t]ie  proprietors.  They  ere£l  the  engines  at  the  ex- 
reSin^en-  Pence  °f  employers,  or  give  working  drafts  of  all 
gines.  the  parts,  with  inftru£Vions,  by  which  any  refident  en¬ 
gineer  may  execute  the  work.  The  employers  feledl 
the  belt  engine  of  the  ordinary  kind  in  the  kingdom, 
compare  the  quantities  of  fuel  expended  by  each,  and 
pay  to  Meffrs  Watt  and  Boulton  one-third  of  the  an¬ 
nual  favings  for  a  certain  term  of  years.  By  this  the 
patentees  are  excited  to  do  their  utmoft  to  make  the 
engine  perfect  }  and  the  employer  pays  in  proportion  to 
the  advantage  he  derives  from  it. 

It  may  not  be  here  improper  to  flate  the  aflual  per¬ 
formance  of  fome  of  thefe  engines,  as  they  have  been 
afcerlained  by  experiment. 

An  engine  having  a  cylinder  of  31  inches  in  diame- 
aftuai  per-  ter,  and  making  17  double  ftrokes  per  minute,  performs 
formance  of^g  w0rk  0f  forty  horfes  working  night  and  day  (for 
which  three  relays  or  120  horfes  muft  be  kept),  and 
burns  11,000  pounds  of  Staffordfhire  coal  per  day.  A 
cylinder  of  19  inches,  making  25  ftrokes  of  4  feet  each 
per  minute,  performs  the  work  of  1 2  horfes  working 
conftantly,  and  burns  3700  pounds  of  coals  per  day. 
A  cylinder  of  24  inches,  making  22  ftrokes  of  5  feet, 
burns  5500  pounds  of  coals,  and  is  equivalent  to  the 
conftant  work  of  20  horfes.  And  the  patentees  think 
themfelves  authorized  by  experience  to  fay  in  general, 
that  thefe  engines  will  raife  more  than  20,000  cubic 
feet  of  water  24  feet  high  for  every  hundred  weight  of 
good  pit-coal  confumed  by  them. 

In  confequence  of  the  great  fuperiority  of  Mr  Watt’s 
engines,  both  with  refpe£l  to  economy  and  manageable- 
nefs,  they  have  become  of  moft  extenfive  ufe  \  and  in 
every  demand  of  manufacture  on  a  great  fcale  they  of- 
fer  us  an  indefatigable  fervant,  whofe  ftrength  has  no 
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Propofed  to  hounds.  The  greateft  mechanical  projeCl  that  ever  en¬ 
gaged  the  attention  of  man  was  on  the  point  of  being 
executed  by  this  machine.  The  States  of  Holland  were 
treating  with  Meffrs  Watt  and  Boulton  for  draining  the 
Haerlem  Meer,  and  even  reducing  the  Zuyder  Zee  : 
and  we  doubt  not  but  that  it  will  be  accomplifhed  when¬ 
ever  that  unhappy  nation  has  fufficiently  felt  the  diffe¬ 
rence  between  liberty  and  foreign  tyranny.  Indeed  fuch 
unlimited  powers  are  afforded  by  this  engine,  that  the 
engineer  now  thinks  that  no  talk  can  be  propofed  to  him 
which  he  cannot  execute  with  profit  to  his  employer. 

No  wonder  then  that  all  claffes  of  engineers  have 
turned  much  of  their  attention  to  this  engine  \  and  fee¬ 
ing  that  it  has  done  fo  much,  that  they  try  to  make  it 
do  ftill  more.  Numberlefs  attempts  have  been  made  to 
improve  Mr  Watt’s  engine  •,  and  it  would  occupy  a  vo¬ 
lume  to  give  an  account  of  them,  whilft  that  account 
would  do  no  more  than  indulge  curiofity.  Our  engi¬ 
neers  by  profeftion  are  in  general  iniferably  deficient  in 
that  accurate  knowledge  of  mechanics  and  of  chcmiftry 
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which  is  neceffary  for  underftanding  this  machine  ;  and 
we  have  not  heard  of  one  in  this  kingdom  who  can  be 
put  on  a  par  with  the  prefent  patentees  in  this  refpeft. 

Moft  of  the  attempts  of  engineers  have  been  made  with 
the  humbler  view  of  availing  themfelves  of  Mr  Watt’s 
difeoveries,  fo  as  to  conftruB  a  ftcam-engine  fuperior  to 
Newcomen’s,  and  yet  of  a  form  fufficiently  different 
from  Watt’s  to  keep  it  without  the  reach  of  his  patent. 

This  they  have  in  general  accomplifhed  by  performing 
the  condenfation  in  a  place  which,  with  a  little  ftretch 
of  fancy,  not  unfrequent  in  a  court  of  law,  may  be  called 
part  of  the  cylinder. 

The  fuccefs  of  moft  of  thefe  attempts  has  interfered  ancj 
fo  little  with  the  intereft  of  the  patentees,  that  they  fuccefs  of 
have  not  hindered  the  ereftion  of  many  engines  which  thefe  has 
the  law  would  have  deemed  encroachments.  We  think  ^ 
it  our  duty  to  give  our  opinion  on  this  fubject  without  1 
referve.  Thefe  are  moft  expenfive  undertakings,  and 
few  employers  are  able  to  judge  accurately  of  the  me¬ 
rits  of  a  projedl  prefented  to  them  by  an  ingenious  ar- 
tift.  They  may  fee  the  practicability  of  the  fcheme,  by 
having  a  general  notion  of  the  expanfion  and  condenfa¬ 
tion  of  fteam,  and  they  may  be  milled  by  the  ingenuity 
apparent  in  the  conftruClion.  The  engineer  himfelf  is 
frequently  the  dupe  of  his  own  ingenuity  $  and  it  is  not 
always  diflionefty,  but  frequently  ignorance,  which 
makes  him  prefer  his  own  invention  or  (as  he  thinks  it) 
improvement.  It  is  a  moft  delicate  engine,  and  requires 
much  knowledge  to  fee  what  does  and  what  does  not 
improve  its  performance.  We  have  gone  into  the  pre¬ 
ceding  minute  inveftigation  of  Mr  Watt’s  progrefs  with 
the  exprefs  purpofe  of  making  our  readers  fully  mafters 
of  its  principles,  and  have  more  than  once  pointed  out 
the  real  improvements,  that  they  may  be  firmly  fixed 
and  always  ready  in  the  mind.  By  having  recourfe  to 
them,  the  reader  may  pronounce  with  confidence  on  the 
merits  of  any  new  conftruction,  and  will  not  be  decei¬ 
ved  by  the  puffs  of  an  ignorant  or  dilhoneft  engineer.  gc 

We  mull  except  from  this  general  criticifm  a  con-  Exception 
ftruCtion  by  Mr  Jonathan  Hornblower  near  Briftol,  on  in  favour 
account  of  its  Angularity,  and  the  ingenuity  and  real  Hornblow 
fkill  which  appears  in  fome  particulars  of  its  conftruc-  er> 
tion.  The  following  ffiort  defeription  will  fufficiently 
explain  its  principle,  and  enable  our  readers  to  appre¬ 
ciate  its  merit. 

A  and  B  (fig.  15.)  reprefent  two  cylinders,  of  which 
A  is  the  largeft.  A  pifton  moves  in  each,  having  their 
rods  C  and  D  moving  through  collars  at  E  and  F.  Defeription 
Thefe  cylinders  may  be  fupplied  with  fteam  from  the  of  his 
boiler  by  means  of  the  fquare  pipe  G,  which  has  a  ftanch  ftcam-en- 
to  connect  it  with  the  reft  of  the  fteam-pipe.  This  &lne‘ 
fquare  part  is  reprefented  as  branching  off  to  both  cy¬ 
linders.  c  and  d  are  two  cocks,  which  have  handles 
and  tumblers  as  ufual,  worked  by  the  plug-beam  W. 

On  the  fore-fide  (that  is,  the  fide  next  the  eye)  of  the 
cylinders  is  reprefented  another  communicating  pipe, 
whole  fedtion  is  alfo  fquare  or  re&angular,  having  alfo 
Uvo  cocks  h.  The  pipe  Y,  immediately  under  the 
cock  /;,  eftablifhes  a  communication  between  the  upper 
and  lower  parts  of  the  fmall  cylinder  B,  by  opening 
the  cock  h.  There  is  a  fimilar  pipe  on  the  other  fide 
of  the  cylinder  A,  immediately  under  the  cock  d. 

When  the  cocks  c  and  a  are  open,  and  the  cocks  h  and 
d  are  fiiut,  the  fteam  from  the  boiler  has  free  admiffion 
into  the  upper  part  of  the  cylinder  B,  and  the  fteam 
4  Q*  Z  from 
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Steam-  from  the  lower  part  of  B  has  free  admifflon  into  the 

rn^ine.  Upper  part  0f  A  ;  but  the  upper  part  of  each  cylinder 
has  no  communication  with  its  lower  part. 

From  the  bottom  of  the  great  cylinder  proceeds  the 
edu6lion-pipe  K.  having  a  valve  at  its  opening  into  the 
cylinder,  which  bends  downwards,  and  is  connected  with 
the  conical  condenfer  L  (c).  The  condenfer  is  fixed 
on  a  hollow  box  M,  on  which  hand  the  pumps  N  and 
O  for  extra6ling  the  air  and  water  ;  which  laft  runs 
along  the  trough  T  into  a  ciftern  U,  from  which  it  is 
raifed  by  the  pump  V  for  recruiting  the  boiler,  being 
already  nearly  boiling  hot.  Immediately  under  the 
condenfer  there  is  a  fpigot  valve  at  S,  over  which  is  a 
fmall  jet  pipe,  reaching  to  the  bend  of  the  edu&ion- 
pipe.  The  whole  of  the  condenfmg  apparatus  is  con¬ 
tained  in  a  ciftern  R  of  cold  water.  A  fmall  pipe  P 
comes  from  the  fide  of  the  condenfer,  and  terminates  on 
the  bottom  of  the  trough  T,  and  is  there  covered  with 
a  valve  Q_,  which  is  kept  tight  by  the  water  that  is  al¬ 
ways  running  over  it.  Laftly,  the  pump-rods  X  caufe 
the  outer  end  of  the  beam  to  preponderate,  fo  that  the 
quiefcent  pofition  of  the  beam  is  that  represented  in  the 
figure,  the  piflons  being  at  the  top  of  the  cylinders. 

Suppofe  all  the  cocks  open,  and  fleam  coming  in 
copioufty  from  the  boiler,  and  no  condenfation  going  on 
in  L  )  the  fleam  muft  drive  out  all  the  air,  and  at  laft 
follow  it  through  the  valve  Q.  Now  fhut  the  valves  b 
and  d ,  and  open  the  valve  S  of  the  condenfer.  The 
condenfation  will  immediately  commence.  There  is 
now  no  preffure  on  the  under  fide  of  the  pifton  of  A, 
and  it  immediately  defcends.  The  communication  be¬ 
tween  the  lower  part  of  B  and  the  upper  part  of  A 
being  open,  the  fleam  will  go  from  B  into  the  fpace 
left  by  the  pifton  of  A.  It  muft  therefore  expand, 
and  its  elafticity  muft  diminifti,  and  will  no  longer  ba¬ 
lance  the  preffure  of  the  fleam  above  the  pifton  of  B. 
This  pifton  therefore,  if  not  withheld  by  the  beam, 
would  defcend  till  it  is  in  equilibrio,  having  fleam  of 
equal  denfity  above  and  below  it.  But  it  cannot  de¬ 
fcend  fo  far  j  for  the  cylinder  A  is  wider  than  B,  and 
the  arm  of  the  beam  at  which  its  pifton  hangs  is  longer 
than  the  arm  which  fupports  the  pifton  of  B  :  therefore 
when  the  pifton  of  B  has  defcended  as  far  as  the  beam 
will  permit  it,  the  fleam  between  the  two  piflons  occu¬ 
pies  a  larger  Space  than  it  did  when  both  piflons  were 
at  the  tops  of  their  cylinders.  Its  denfity,  therefore, 
and  its  elafticity,  diminifti  as  its  bulk  increafes.  It  is 
therefore  not  a  balance  $  for  the  fleam  on  the  upper  fide 
of  B,  and  the  pifton  B,  pulls  at  the  beam  with  all  the 
difference  of  tliefe  preffures.  The  flighted:  view  of  the 
fubje6l  muft  fhow  the  reader,  that  as  the  piflons  de¬ 
fcend,  the  fleam  that  is  between  them  will  grow  conti¬ 
nually  rarer  and  lefs  elaftic,  and  that  both  piflons  will 
pull  the  beam  downwards. 

Suppofe  now  that  each  has  reached  the  bottom  of  its 
cylinder.  Shut  the  cock  a  and  the  edu&ion  cock  at 
the  bottom  of  A,  and  open  the  cocks  b  and  d.  The 
communication  being  now  eftablifhed  between  the  upper 
and  lower  part  of  each  cylinder,  nothing  hinders  the 
counter  weight  from  railing  the  piflons  to  the  top.  Let 
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them  arrive  there.  The  cylinder  B  is  at  this  time  fill-  Steam¬ 
ed  with  fleam  of  the  ordinary  denfity,  and  the  cylin-  ErSIuf- 
der  A  with  an  equal  abfolute  quantity  of  fleam,  but 
expanded  into  a  larger  fpace. 

Shut  the  cocks  b  and  d ,  and  open  the  cock  and 
the  eduflton  cock  at  the  bottom  of  A  ;  the  conden¬ 
fation  will  again  operate,  and  the  piflons  defcend.  And 
thus  the  operation  may  be  repeated  as  long  as  fleam  is 
fupplied  $  and  one  full  of  the  cylinder  B  of  ordinary 
fleam  is  expended  during  each  working  ftroke. 

Let  us  now"  examine  the  power  of  this  engine.  It  is 
evident,  that  when  both  piflons  are  at  the  top  of  their 
refpeftive  cylinders,  the  a£live  preffure  (that  is,  the  dif¬ 
ference  of  the  preffure  on  its  two  fides)  on  the  pifton  * 
of  B  is  nothing,  while  that  on  the  pifton  of  A  is  equal 
to  the  full  preffure  of  the  atmofphere  on  its  area.  This, 
multiplied  by  the  length  of  the  arm  by  which  it  is  fup- 
ported,  gives  its  mechanical  energy.  As  the  piflons 
defcend,  the  preffure  on  the  pifton  of  B  increafes,  while 
that  on  the  pifton  of  A  diminifhes.  When  both  are  at 
the  bottom,  the  preffure  on  the  pifton  of  B  is  at  its 
maximum,  and  that  on  the  pifton  of  A  at  its  mini¬ 
mum. 

Mr  Hornblower  faw  that  this  muft  be  a  beneficial 
employment  of  fleam,  and  preferable  to  the  pra£lice  of 
condenfing  it  while  its  full  elafticity  remained }  but  he 
has  not  confidered  it  with  the  attention  neceffary  for  af- 
certaining  the  advantage  with  precifion. 

Let  a  and  b  reprefent  the  areas  of  the  piflons  of  A 
and  B,  and  let  ^  and  £  be  the  lengths  of  the  arms  by 
which  they  are  fupported.  It  is  evident,  that  when 
both  piflons  have  arrived  at  the  bottoms  of  their  cylin¬ 
ders,  the  capacities  of  the  cylinders  are  as  a  a  and  b  /3. 

Let  this  be  the  ratio  of  in  to  1.  Let  g  hi  k  (fig.  16.) 
and  l  m  n  0  be  two  cylinders  of  equal  length,  communi¬ 
cating  with  each  other,  and  fitted  with  a  pifton-rod  p  q, 
on  which  are  fixed  two  piflons  a  a  and  b  b ,  whofe  areas 
are  as  m  and  1.  Let  the  diftance  between  the  piflons 
be  precifely  equal  to  the  height  of  each  cylinder,  which 
height  we  fhall  call  h.  Let  x  be  the  fpace  g  b  or  b  a> 
through  which  the  piflons  have  defcended.  Let  the 
upper  cylinder  communicate  with  the  boiler,  and  the 
lower  cylinder  with  the  condenfer  or  vacuum  V. 

Any  perfon  in  the  leaft  converfant  in  mechanics  and 
pneumatics  will  clearly  fee  that  the  ftrain  or  preffure  on 
the  pifton-rod  p  q  is  precifely  the  fame  with  the  united 
energies  of  the  two  pifton  rods  of  Mr  Hornblower’s  en¬ 
gine,  by  which  they  tend  to  turn  the  working  beam, 
round  its  axis. 

The  bafe  of  the  upper  cylinder  being  1,  and  its  height 
h,  its  capacity  or  bulk  is  1  h  or  h  ;  and  this  expreffes 
the  natural  bulk  of  the  fleam  wdiich  formerly  filled  it,, 
and  is  now  expanded  into  the  fpace  b  h  l  a  am  1  b.  The 
part  bhib  is  plainly  =h — x,  and  the  part  l a  a  in  is 
rz mx.  The  whole  fpace  therefore  is  m  x  +  h — x, 

=z/z  4-m  x — or  h4-m — 1  x.  Therefore  the  denfity  of 
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the  fleam  betv/een  the  piflons  is - == — . 

h-\-m — 1  x 

Let  p  be  the  downward  preffure  of  the  fleam  from 

the 


(c)  This,  however,  was  flopped  by  Watt’s  patent  \  and  the  condenfation  muft  be  performed  as  in  Newcomen’s 
engine,  qr  at  leaft  in  the  cylinder  A. 
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the  boiler  on  the  upper  pifton  b  b. 
preflicd  up  with  a  force  —p 
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This  piftcn  is  alfo  expreffes  the  accumulated  preffure  in  Hornblower’s  en- 


- —  by  the  fleam 

h  4-  m — 1  x 

between  the  piftons.  It  is  therefore,  on  the  whole, 

nrefled  downward  with  a  force  =p  (  1 - - — — = —  )• 

1  \  Zl  fill 1  X  / 

The  lower  pifton  a  a,  having  a  vacuum  below  it,  is  pref- 
,  ,  in  Zi  ri"'i 

fed  downwards  with  a  force  —p  — - — 1  liere“ 

hfm — 1  x 

fore  the  whole  preffure  on  the  pifton  rod  dowmvards 
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This  then  is  the  momentary  prelTure 
rod  correfponding  to  its  defcent  X  from  its  lugheft  pofi 
tion.  When  the  piftons  are  in  their  higheft  pofition 
this  prelTure  is  equal  to  m  p. 

.  .  2  vz- 

loweft  pofition,  it  is  zz  p - 


When  they  are  in  their 
— .  Here  therefore  is  an 


acceftion  of  power.  In  the  beginning  the  prelTure  is 
greater  than  on  a  lingle  pifton  in  the  proportion  of  m  to 
1  *  and  at  the  end  of  the  ftrokc,  where  the  prelTure  is 
weakeft,  it  is  ftill  much  greater  than  the  prelTure  on  a 
fingle  pifton.  Thus,  if  in  be  4,  the  prelTure  at  the  be¬ 
ginning  of  the  ftroke  is  4 p,  and  at  the  end  it  is  — •  /»,  al- 

moft  double,  and  in  all  intermediate  pofitions  it  is  great¬ 
er.  It  is  worth  while  to  obtain  the  fum  total  of  all  the 
accumulated  prelTures,  that  we  may  compare  it  with  the 
conftant  prelTure  on  a  lingle  pifton. 

We  may  do  this  by  confidering  the  momentary  pref- 

fore  p  _ - ,  as  equal  to  the  ordinate  GF,  H  bt 
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curve  F  be  (fig.  JO.),  which  has  for 


its  axis  the  line  GM  equal  to 7  the  height  of  our  cy- 
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Now  it  is  plain  that 


•  is  the  ordinate  of  an  equilateral  hyperbola* 


GE 


draw  DEA  parallel  to  MG,  and  make  EAzr 
zz  — - — .  The  curve  F  b  c  is  an  equilateral  hyperbola, 


gme, 
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of  which  p  Zi  is  the  power  or  re&angle  of  the  ordinate 
and  abfeifs,  and  of  which  the  abfeifs  reckoned  from  the 

centre  is — - - U  x.  Therefore  make  GE  zz />, 


and 


having  A  for  its  centre  and  AD  for  its  aftymptote. 
Draw  the  other  aftymptote  AB,  and  its  ordinate  FB. 
Since  the  power  of  the  hyperbola  is  —p  Zi ,  — GEDM 
(for  GEzz/>,  and  GMz//)  ;  and  lince  all  the  inferi- 
bed  re&angles,  fuch  as  AEFB,  are  equal  to  />  /z,  it  fol¬ 
lows  that  AEFB  is  equal  to  GEDM,  and  that  the 
area  ABF  c  DA  is  equal  to  the  area  GF  c  MGy  which 


We  can  now'  compute  the  accumulated  prelTure  very 

/  _  AD  \ 

eafily.  It  is  evidently  zz p  ZiX  lI+L-AE  J- 

The  intelligent  reader  cannot  but  obferve  that  this  is  S2 
precifely  the  fame  with  the  accumulated  prelTure  of  a  The  accu- 
quantity  of  fteam  admitted  in  the  beginning,  and  ftop-m^ed 
ped  in  Mr  Watt’s  method,  when  the  pifton  has  defeen- 
ded  through  the  ;/zth  part  of  the  cylinder.  In  con-withthat 
ftdering  Mr  Hornblower’s  engine,  the  thing  was  pre-cfMr 
fented  in  fo  different  a  form  that  we  did  not  perceive  Watt’s  en- 
the  analogy  at  firft,  and  we  were  furprifed  at  the  refult.Sme* 

We  could  not  help  even  regretting  it,  becaufe  it  had  the 
appearance  of  a  new  principle  and  an  improvement  : 
and  we  doubt  not  but  that  it  appeared  fo  to  the  in¬ 
genious  author  *  for  we  have  had  fuch  proofs  of  his 
liberality  of  mind  as  permit  us  not  to  fuppofe  that  he 
faw  it  from  the  beginning,  and  availed  himfelf  of  the 
difficulty  of  tracing  the  analogy.  And  as  the  thing 
may  miftead  others  in  the  fame  way,  we  have  done  a 
fervice  to  the  public  by  Ihowing  that  this  engine,  fo 
coftly  and  fo  difficult  in  its  conftruaion,  is  no  way  fu- 
perior  in  power  to  Mr  Watt’s  fimple  method  of  ft  op¬ 
ping  the  fteam.  It  is  even  inferior,  becaufe  there  muff 
be  a  condenfation  in  the  communicating  paflages. .  We 
may  add,  that  if  the  condenfation  is  performed  in  the 
cylinder  A,  which  it  muft  be  unlefs  with  the  permif- 
fion  of  Watt  and  Boulton,  the  engine  cannot  be  much 
fuperior  to  a  common  engine*  for  much  of  the  fteam 
from  below  B  will  be  condenfed  between  the  piftons  by 
the  coldnefs  of  the  cylinder  A  *  and  this  diminiflies  the 
downward  prelTure  on  A  more  than  it  increafes  the 
downward  preffure  on  B.  We  learn  however  that,  by 
confining  the  condenfation  to  a  fmall  part  of  tZie  cylinder 
A,  Mr  Hornblower  has  ere&ed  engines  clear  of  Mr 
Watt’s  patent,  which  are  confiderably  fuperior  to  New¬ 
comen’s  :  fo  has  Mr  Symington.  .  83 

We  faid  that  there  was  much  ingenuity  and  real  Ikill  Still,  how-*  - 
obfervable  in  many^  particulars  of  this  engine.  I  he  ever>  , 
difpofition  and  connexion  of  the  cylinders,  and  the  coven  in- 
whole  condenfing  apparatus,  are  contrived  with  peculiar’genl1;ty, 
neatnefs.  The  cocks  are  very  ingenious*  they  areandlkilk 
compofed  of  two  flat  circular  plates  ground  very  true 
to  each  other,  and  one  of  them  turns  round  on  a  pin 
through  their  centres  *  each  is  pierced  with  three  fec- 
toral  apertures,  exa&ly  correfponding  with  each  other, 
and  occupying  a  little  lefs  than  one-half  of  their  fur- 
faces.  By  turning  the  moveable  plate  fo  that  the  aper¬ 
tures  coincide,  a  large  pafthge  is  opened  for  the  fteam  * 
and  by  turning  it  fo  that  the  folid  of  the  one  covers 
the  aperture  of  the  other,  the  cock  is  fhut.  Such  regu¬ 
lators  are  now  very  common  in  the  caft  iron  ftoves  for" 
warming  rooms. 

Mr  Hornblower’s  contrivance  for  making  the  collars 
for  the  pifton  rods  air-tight  is  alfo  uncommonly  inge¬ 
nious.  This  collar  is  in  fa 61  two,  at  a  fmall  diftancer" 
from  each  other.  A  fmall  pipe,  branching  off  from  the* 
main  fteam-plpe?  communicates  with  the  fpace  between’ 
the  collars.  This  fleam,  being  a  little  ftfonger  than’ 
the  preffure  of  the  atmofphere,  effectually  hinders  the 
air  from  penetrating  by  the  upper  collar  *  and  though  a 
little  fteam  ftiould  get  through  the  lower  collar  into  the' 
cylinder  A,  it  can  do  no  harm.  We  fee  many  cafes” 
in  which  this  pretty  contrivance  may  be  of  fignal  fervice. 

But- 
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But  It  is  in  tKe  framing  of  the  great  working  beam 
that  Mr  Hornblower’s  fcientific  knowledge  is  molt  con- 
fpicuous  ‘y  and  we  have  no  hefitation  in  affirming  that  it 
is  Wronger  than  a  beam  of  the  common  form,  and  con¬ 
taining  twenty  times  its  quantity  of  timber.  There  is 
hardly  a  part  of  it  expofed  to  a  tranverfe  ftrain,  if  we 
except  the  ftrain  of  the  pump  V  on  the  flrutt  by  which 
it  is  worked.  Every  piece  is  either  puffied  or  pulled  in 
the  direction  of  its  length.  We  only  fear  that  the 
bolts  which  conned  the  upper  beam  with  the  two  iron 
bars  under  its  ends  will  work  loofe  in  their  holes,  and 
tear  out  the  wood  which  lies  between  them.  We  would 
propofe  to  fubftitute  an  iron  bar  for  the  whole  of  this 
upper  beam.  This  working  beam  highly  deferves  the 
attention  of  all  carpenters  and  engineers.  We  have  that 
opinion  of  Mr  Hornblower’s  knowledge  and  talents,  that 
we  are  confident  that  he  will  fee  the  fairnefs  of  our  exa¬ 
mination  of  his  engine,  and  we  trufl  to  his  candour  for 
an  excufe  for  our  criticifm. 

The  reciprocating  motion  of  the  fleam-engine  has 
always  been  confidered  as  a  great  defed  ;  for  though  it 
be  now  obviated  by  conneding  it  with  a  fly,  yet,  un- 
lefs  it  is  an  engine  of  double  flroke,  this  fly  muft  be  an 
enormous  mafs  of  matter  moving  with  great  velocity. 
Any  accident  happening  to  it  would  produce  dreadful 
effeds  :  A  part  of  the  rim  detaching  itfelf  would  have 
the  force  of  a  bomb,  and  no  building  could  withfland  it. 
Many  attempts  have  been  made  to  produce  a  circular 
motion  at  once  by  the  fleam.  It  has  been  made  to 
blow  on  the  vanes  of  a  wheel  of  various  forms.  But 
the  rarity  of  fleam  is  fuch,  that  even  if  none  is  condenfed 
by  the  cold  of  the  vanes,  the  impulfe  is  exceedingly 
feeble,  and  the  expence  of  fleam,  fo  as  to  produce  any 
ferviceable  impulfe,  is  enormous.  Mr  Watt,  among 
his  firfl:  fpeculations  on  the  fleam-engine,  made  fome 
attempts  of  this  kind.  One  in  particular  was  uncom¬ 
monly  ingenious.  It  confided  of  a  drum  turning  air¬ 
tight  within  another,  with  cavities  fo  difpofed  that  there 
was  a  conflant  and  great  preffure  urging  it  in  one  direc¬ 
tion.  But  no  packing  of  the  common  kind  could  pre- 
ferve  it  air-tigh*t  with  fufficient  mobility.  He  fucceeded 
by  immerfing  it  in  mercury,  or  in  an  almagam  w’hich 
remained  fluid  in  the  heat  of  boiling  water  ;  but  the 
continual  trituration  foon  calcined  the  fluid  and  rendered 
it  ufelefs.  He  then  tried  Parent’s  or  Dr  Barker’s  mill, 
inclofing  the  arms  in  a  metal  drum,  which  was  immer- 
fed  in  cold  water.  The  fleam  rufhed  rapidly  along  the 
pipe  which  was  the  axis,  and  it  was  hoped  that  a  great 
rea£lion  would  have  been  exerted  at  the  ends  of  the 
arms  \  but  it  was  almofl  nothing.  The  reafon  feems 
to  be,  that  the  greateft  part  of  the  fleam  was  condenfed 
in  the  cold  arms.  It  was  then  tried  in  a  drum  kept 
boiling  hot ;  but  the  impulfe  was  now  very  fmall  in 
comparifon  with  the  expence  of  fleam.  This  mull  be 
the  cafe. 

Mr  Watt  has  deferibed  in  his  fpecification  to  the  pa¬ 
tent  office  fome  contrivances  for  producing  a  circular 
motion  by  the  immediate  a£lion  of  the  fleam.  Some 
of  thefe  produce  alternate  motions,  and  are  perfectly 
analogous  to  his  double-flroke  engine.  Others  produce 
a  continued  motion.  But  he  has  not  given  fuch  a  de- 
feription  of  his  valves  for  this  purpofe  as  can  enable  an 
engineer  to  confiru<5l  one  of  them.  From  any  guefs 
that  we  can  form,  we  think  the  machine  very  imperfect  \ 
and  we  do  not  find  that  Mr  Wait  has  ever  erected  a 
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continuous  circular  engine.  He  has  doubikfs  found 
all  his  attempts  inferior  to  the  reciprocating  engine  with 
a  fly.  A  very  crude  fcheme  of  this  kind  may  be  feen 
in  the  Tranfa&ions  of  the  Royal  Society  of  Dublin  t 
1787.  But  although  our  attempts  have  hitherto  failed, 
we  hope  that  the  cafe  is  not  yet  defperate  :  we  fee  dit-  Still  the 
ferent  principles  which  have  not  yet  been  employed.  ^ale  lsnot 

We  fhall  conclude  our  account  of  this  noble  engine 
with  obferving,  that  Mr  Watt’s  form  Tuggefls  the  con-  rtnt  prin- 
flrudlion  of  an  excellent  air-pump.  A  large  veffcl  may  ciples  may 
be  made  to  communicate  with  a  boiler  at  one  fide,  and  be  eral)loy- 
with  the  pump-receiver  on  the  other,  and  alfo  with  aed#  8S 
condenfer.  Suppofe  this  velfel  of  ten  times  the  capa-  Mr  Watt’s 
city  of  the  receiver  \  fill  it  with  fleam  from  the  boiler,  engine  fug- 
and  drive  out  the  air  from  it  \  then  open  its  communica-  tbe 
tion  with  the  receiver  and  the  condenfer.  This  will  ra~  [ioifof  an 
refy  the  air  of  the  receiver  ten  times.  Repeating  the  ope- epent 
ration  will  rarefy  it  ICO  times  $  the  third  operation  will  air  pump, 
rarefy  it  ioco  times  ;  the  fourth  10,000  times,  &c.  All 
this  may  be  done  in  half  a  minute. 

S  TEA  AT-  Kitchen .  Ever  fince  Dr  Papin  contrived  his 
digefler  (about  the  year  1690),  fchemes  have  been  pro- 
pofed  for  dreffing  vi&uals  by  the  fleam  of  boiling  water. 

A  philofophical  club  ufed  to  dine  at  Saltero’s  coffee- 
houfe,  Chelfea,  about  40  years  ago,  and  had  their 
vi£luals  drefTed  by  hanging  them  in  the  boiler  of  the 
fleam-engine  which  raifes  water  for  the  fupply  of  Pi- 
cadilly  and  its  neighbourhood.  They  were  completely 
drefTed,  and  both  expeditioufly  and  with  high  flavour. 

A  patent  was  obtained  for  an  apparatus  for  this  pur¬ 
pofe  by  a  tin-man  in  London  •,  we  think  of  the  name  of 
Tate.  They  wrere  afterwards  made  on  a  much  more  ef¬ 
fective  plan  by  Mr  Gregory,  an  ingenious  tradefman  in 
Edinburgh,  and  are  coming  into  very  general  ufe. 

It  is  well  known  to  the  philofopher  that  the  fleam  of 
boiling  water  contains  a  prodigious  quantity  of  heat, 
which  it  retains  in  a  latent  flate  ready  to  be  faithfully 
accounted  for,  and  communicated  to  any  colder  body. 

Every  cook  knows  the  great  fealding  power  of  ileam, 
and  is  difpofed  to  think  that  it  is  much  hotter  than 
boiling  water.  This,  however,  is  a  mitlake  }  for  it  will 
raife  the  thermometer  no  higher  than  the  water  from 
which  it  comes.  But  we  can  allure  the  cook,  that  if 
he  make  the  fleam  from  the  fpout  of  a  tea-kettle  pafs 
through  a  great  body  of  cold  water,  it  will  be  conden¬ 
fed  or  changed  into  water  \  and  when  one  pound  of  wa-' 
ter  has  in  this  manner  been  boiled  off,  it  will  have 
heated  the  mafs  of  cold  water  as  much  as  if  we  had 
thrown  into  it  feven  or  eight  hundred  pounds  of  boiling 
hot  water. 

If,  therefore,  a  boiler  be  properly  fitted  up  in  a  fur¬ 
nace,  and  if  the  fleam  of  the  water  boiling  in  it  be  con¬ 
veyed  by  a  pipe  into  a  pan  containing  vi&uals  to  be 
drefTed,  every  thing  can  be  cooked  that  requires  no 
higher  degree  of  heat  than  that  of  boiling  water  :  And 
this  will  be  done  without  any  rifk  of  fcorching,  or  any 
kind  of  overheating,  which  frequently  fpoiis  our  difhes, 
and  proceeds  from  the  burning  heat  of  ^air  coming  to 
thofe  parts  of  the  pot  or  pan  which  is  not  filled  with  li¬ 
quor,  and  is  covered  only  writh  a  film,  w-hich  quickly 
burns  and  taints  the  wdiole  difli.  Nor  will  the  cook  be 
fco-ched  by  the  great  heat  of  the  open  fire  that  is  ne- 
ceffary  for  drefim-i  at  once  a  number  of  difhes,  nor  have 
his  perfen  and  clothes  foiled  by  the  fmoke  and  foot  un¬ 
avoidable  in  the  cocking  on  an  open  fire.  Indeed  the 

whole 
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Steam-  whole  proctfs  is  fo  neat,  fo  manageable,  fo  open  to  in- 
Kitcher.  fpS£lion,  and  fo  cleanly,  that  it  need  neither  fatigue  nor 
- y  off  nd  the  delicacy  of  the  niceft  lady. 

We  had  great  doubts,  when  we  firfl  heard  of  this  as 
a  general  mode  of  cookery,  as  to  its  economy  ;  we  had 
none  as  to  its  efficacy.  We  thought  that  the  fleam, 
and  confequently  the  fuel  expended,  muff  be  vaftly  great¬ 
er  than  by  the  immediate  ufe  of  an  open  fire  •>  but  we 
have  feen  a  large  tavern  dinner  expeditioufly  dreffed  in 
this  manner,  ftemingly  with  much  lefs  fuel  than  in  the 
common  method.  The  following  fimple  narration  of 
fads  will  (how  the  fuperiority.  In  a  paper  manufactory 
in  this  neighbourhood,  the  vats  containing  the  pulp  into 
which  the  frames  are  dipped  are  about  fix  feet  diameter, 
and  contain  above  200  gallons.  This  is  brought  to  a 
proper  heat  by  means  of  a  fmall  cockle  or  furnace  in  the 
middle  of  the  liquor.  This  is  heated  by  putting  in 
about  one  hundred  weight  of  coals  about  eight  o’clock 
in  the  evening,  and  continuing  this  tiil  four  next  morn¬ 
ing,  renewing  the  fuel  as  it  burns  away.  T.  his  method 
was  lately  changed  for  a  fleam  heater.  A  furnace,  ha¬ 
ving  a  boiler  of  five  or  fix  feet  diameter  and  three  feet 
deep,  is  heated  about  one  o’clock  in  the  morning  with 
two  hundred  weight  of  coals,  and  the  water  kept  in 
brifk  ebullition.  Pipes  go  off  from  this  boiler  to  fix 
vats,  fome  of  which  are  at  90  feet  diflance.  It  is  con¬ 
veyed  into  a  flat  box  or  veffel  in  the  midft:  of  the  pulp, 
where  it  condenfes,  imparting  its  heat  to  the  Tides  of  the 
box,  and  thus  heats  the  furroundi.ng  pulp.  Thefe  fix 
vats  are  as  completely  heated  in  three  hours,  expending 
about  three  hundred  weight  of  coals,  as  they  were  for¬ 
merly  in  eight  hours,  expending  near  eighteeen  hundred 
weight  of  coals.  Pvfr  Gregory,  the  inventor  of  this 
fleam-heater,  has  obtained  (in  company  with  Mr  Scott, 
plumber,  Edinburgh)  a  patent  for  the  invention  ;  and 
we  are  perfuaded  that  it  will  come  into  very  general  ufe 
for  many  fimilar  purpofes.  The  dyers,  hatmakers,  and 
many  other  manufacturers,  have  occafion  for  large  vats 
kept  in  a  continual  heat )  and  there  feems  no  way  fo  ef¬ 
fectual. 

Indeed  when  we  refleCt  ferioufiy  on  the  fubjeCt,  we 
fee  that  this  method  has  immenfe  advantages  confidered 
merely  as  a  mode  of  applying  heat.  The  (team  may  be 
applied  to  the  veffel  containing  the  victuals  in  every 
part  of  its  fur  face :  it  may  even  be  made  to  enter  the 
veffel,  and  apply  itfelf  immediately  to  the  piece  of  meat 
that  is  to  be  dreffed.  and  this  without  any  rifk  of  fcorch- 
ing  or  overdoing. — And  it  will  give  out  about  of 
the  heat  which  it  contains,  and  will  do  this  only  if  it  be 
wanted  ;  fo  that  no  heat  whatever  is  wafted  except  what 
is  required  for  heating  the  apparatus.  Experience  (hows 
that  this  is  a  mere  trifle  in  comnarifon  of  what  was  fup- 
pofed  neceffary.  But  with  an  open  fire  we  only  apply 
the  flame  and  hot  air  to  the  bottom  and  part  of  the  fides 
of  our  boiling  veffels  :  and  this  application  is  hurried 
in  the  extreme  ;  for  to  make  a  great  heat,  we  muft  have 
a  great  fire,  which  requires  a  prodigious  and  mod  ra¬ 
pid  current  of  air.  This  air  touches  our  pan*  but  for  a 
moment,  imparts  to  them  but  a  fmall  portion  of  its 
***eat;  and  we  are  perfuaded  that  three-fourths  of  the 
heat  is  carried  up  the  chimney,  and  efcapcs  in  pure 
wafte,  while  another  great  portion  beams  out  into  the 
kitchen  to  the  great  annoyance  of  the  fcorched  cook. 
W  e  think,  therefore,  that  a  page  or  two  of  this  work 


will  not  be  thrown  away  in  the  defeription  of  a  contri-  Steam- 
vance  by  which  a  faving  may  be  made  to  the  enter-  Kitchen.  ^ 
tainer,  and  the  providing  the  pleafures  of  his  table  '**’ 
prove  a  lefs  fatiguing  talk  to  this  valuable  corps  of  prac¬ 
tical  chemifts. 

Let  A  (fig.  1.)  reprefent  a  kitchen-boiler,  either  pro-  Plate 

perly  fitted  up  in  a  furnace,  with  its  proper  fire-place,  h)V. 

alb-pit,  and  flue,  or  fet  on  a  tripod  on  the  open  fire,  or  *»- 

built  up  in  the  general  fire-place.  The  fteam-pipe  .BC 
rifes  from  the  cover  of  this  boiler,  and  then  is  led  away 
with  a  gentle  afeent  in  any  convenient  diredlion.  C  re- 
prefents  the  fe&ion  of  this  conducing  fleam-pipe. 

Branches  are  taken  off  from  the  fide  at  proper  diftances. 

One  of  thefe  is  reprefented  at  CDE,  furnifhed  with  a 
cock  D,  and  having  a  taper  nczzle  E,  fitted  by  grind¬ 
ing  into  a  conical  piece  F,  which  communicates  with  an 
upright  pipe  GH,  which  is  foldered  to  the  fide  of  the 
ftewing  veffel  PQRS,  communicating  wfith  it  by  the 
fhort  pipe  I.  The  veffel  is  fitted  with  a  cover  OT,  ha¬ 
ving  a  ftaple  handle  V.  The  piece  of  meat  M  is  laid 
on  a  tin-plate  grate  KL,  pierced  with  holes  like  a  cul¬ 
lender,  and  ftanding  on  three  fhort  feet  ti  n  n . 

The  fleam  from  the  boiler  comes  in  by  the  pipe  I* 
and  is  condenfed  by  the  meat  and  by  the  fides  of  the 
veffel,  communicating  to  them  all  its  heat.  What  is 
not  fo  condenfed  efcapes  between  the  veffel  and  its  co¬ 
ver.  The  condenfed  water  lies  011  the  bottom  of  the 
veffel,  mixed  with  a  very  fmall  quantity  of  gravy  and 
fatty  matter  from  the  vidluals.  Frequently,  liilead  of 
a  cover,  another  flew -veffel  with  a  cullender  bottom  is 
fet  on  this  one,  the  bottom  of  the  one  fitting  the  mouth 
of  the  other  :  and  it  is  obferved \  that  when  this  is  done, 
the  difh  in  the  under  veffel  is  more  expeditioufly  and 
better  dreffed,  and  the  upper  difh  is  more  flowly,  but  as 
completely  ftewed. 

This  defeription  of  one  ftewing  veffel  may  ferve  to 
give  a  notion  of  the  whole ;  only  we  muft  obferve,  that 
when  broths,  foups,  and  difhes  with  made  fauces  or  con¬ 
taining  liquids,  are  to  be  dreffed,  they  muft  be  put  into 
a  fmaller  veffel,  which  is  fet  into  the  veffel  PQRS,  and 
is  fupported  on  three  fnort  feet,  fo  that  there  may  be  a 
fpace  all  round  it  of  about  an  inch  or  three  quarters- 
of  an  inch.  It  is  obferved,  that  difhes  of  this  kind  are 
not  fo  expeditioufly  cooked  as  on  an  open  fire,  but  as 
completely  in  the  end,  only  requiring  to  be  turned  up 
now  and  then  to  mix  the  ingredients  ;  becaufe  as  the 
liquids  in  the  inner  veffel  can  never  come  into  ebullition, 
unlefs  the  fleam  from  the  boiler  be  made  of  a  dangerous 
heat,  and  every  thing  be  clofe  confined,  there  cannot 
be  any  of  that  tumbling  motion  that  we  obferve  in  a 
boiling  pot. 

The  performance  of  this  apparatus  is  far  beyond  any 
expe£lation  we  had  formed  of  it.  In  one  which  we  ex¬ 
amined.  fix  pans  were  flowing  together  by  means  of  a 
boiler  10^  inches  in  diameter,  ftanding  on  a  brifk  open 
fire.  It  boiled  very  brifkly,  and  the  fleam  puffed  fre¬ 
quently  through  the  chinks  between  the  fiew-pans  and 
their  covers  In  one  of  them  was  a  piece  of  meat  con- 
fidera1  ly  a  cove  30  pounds  w  eight.  This  required  a- 
bove  four  hour-  ftewing,  and  was  then  very  thoroughly 
and  equally  cot  ked  \  the  outfide  being  no  more  done 
than  the  heart,  and  it  was  near  two  pounds  heavier  than 
when  put  in,  and  greatly  fwellecl.  In  the  mean  time, 
feveral  diihes  had  been  dreffed  in  the  other  pans.  As 

far. 
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Steam-  Far  as  we  could  judge,  this  cooking  did  not  confume 
t  Kitchen,  one-third  part  of  the  fuel  which  an  open  fire  would 
have  required  for  the  fame  effect. 

When  we  confider  this  apparatus  wdth  a  little  more 
knowledge  of  the  mode  of  operation  of  fire  than  falls 
to  the  fhare  of  the  cooks  (we  fpeak  with  deference), 
and  confider  the  very  injudicious  manner  in  which  the 
fleam  is  applied,  we  think  that  it  may  be  improved  fo 
as  to  furpafs  any  thing  that  the  cook  can  have  a  notion 
of. 

When  the  fleam  enters  the  flewr-pan,  it  is  condenfed 
on  the  meat  and  on  the  veffel  *,  but  wTe  do  not  wrant  it 
to  be  condenfed  on  the  velfel.  And  the  furface  of  the 
velfel  is  much  greater  than  that  of  the  meat,  and  conti¬ 
nues  much  colder  j  for  the  meat  growTs  hot,  and  conti¬ 
nues  fo,  while  the  velfel,  made  of  metal,  which  is  a 
very  perfedl  conductor  of  heat,  is  continually  robbed  of 
its  heat  by  the  air  of  the  kitchen,  and  carried  off  by 
it.  IF  the  meat  touch  the  fide  of  the  pan  in  any  part, 
no  lleam  can  be  applied  to  that  part  of  the  meat,  while 
it  is  continually  imparting  heat  to  the  air  by  the  inter¬ 
medium  of  the  velfel.  *  Nay,  the  meat  can  hardly  be 
drelfed  unlefs  there  be  a  current  of  lleam  through  it  \ 
and  we  think  this  confirmed  by  what  is  obferved  above, 
that  when  another  llew-pan  is  fet  over  the  firfl,  and  thus 
gives  occafion  to  a  current  of  lleam  through  its  cullen¬ 
der  bottom  to  be  condenfed  by  its  fides  and  contents, 
the  lower  difh  is  more  expeditioully  drelfed.  We  ima¬ 
gine,  therefore,  that  not  lefs  than  half  of  the  fleam  is 
waited  on  the  fides  of  the  different  llew-pans.  Our  firfl 
attention  is  therefore  called  to  this  circumllance,  and  we 
wilh  to  apply  the  lleam  more  economically  and  effec¬ 
tually. 

We  would  therefore  conftru£l  the  fleam-kitchen  in 
the  following  manner  : 

We  would  make  a  wrooden  cheft  (which  w*e  fhall  call 
2*  the  Stew-chest)  ABCD  (fig.  2.).  This  Ihould  be 
made  of  deal,  in  very  narrow  flips,  not  exceeding  an 
inch,  that  it  may  not  Ihrink.  This  Ihould  be  lined  with 
very  thin  copper,  lead,  or  even  llrong  tinfoil.  This 
will  prevent  it  from  becoming  a  conductor  of  heat  by 
foaking  with  fleam.  For  further  fecurity  it  might  be 
fet  in  another  chell,  with  a  fpace  of  an  inch  or  twT0  all 
round,  and  this  fpace  filled  with  a  compofition  of  pow¬ 
dered  charcoal  and  clay.  This  Ihould  be  made  by  firfl 
making  a  mixture  of  fine  potter’s  clay  and  water  about 
as  thick  as  poor  cream  :  then  as  much  powdered  char¬ 
coal  mull  be  beat  up  with  this  as  can  be  made  to  flick 
together.  When  this  is  rammed  in  and  dry,  it  may  be 
hot  enough  on  one  fide  to  melt  glafs,  and  will  not  dif- 
colour  white  paper  on  the  other. 

This  chell  mud  have  a  cover  LMNO,  alfo  of  wood, 
having  holes  in  it  to  receive  the  dew-pans  P,  Q^,  R. 
Between  each  pan  is  a  wooden  partition,  covered  on 
both  fides  with  milled  lead  or  tinfoil.  The  whole  top 
mud  be  covered  with  very  fpongy  leather  or  felt,  and 
made  very  dat.  Each  dewT-pan  mud  have  a  bearing  or 
fhoulder  all  round  it,  by  which  it  is  fupported,  reding 
on  the  felt,  and  lying  fo  true  and  clofe  that  no  deam 
can  efcape.  Some  of  the  pans  Ihould  be  limple,  like 
the  pan  F,  for  drelfing  broths  and  other  liquid  difties. 
Others  ihould  be  like  E  and  G,  having  in  the  bottom  a 
pretty  wide  hole  H,  K,  which  has  a  pipe  in  its  upper 
fide,  rifing  about  an  inch  or  an  inch  and  half  into  the 
dfew-pan.  The  meat  is  laid  on  a  cullender  plate,  as  in 
I 


the  common  way  ;  only  there  mud  be  no  holes  in  tile  Steairi- 
cullender  immediately  above  the  pipe.-— Thefe  dew-  K-dchtft. 
pans  mud  be  fitted  with  covers,  or  they  may  have  others 
fitted  to  their  mouths,  for  warming  fauces  or  other  di fli¬ 
es,  or  dewing  greens,  and  many  other  fubordinate  put- 
pofes  for  which  they  may  be  fitted. 

The  main-pipe  from  the  boiler  mud  have  branches, 

(each  furni (tied  with  a  cock),  which  admit  the  lleam 
into  thefe  diviiions.  At  its  fird  entry  fome  will  be  con¬ 
denfed  on  the  bottom  and  fides ;  but  we  imagine  that 
thefe  will  fn  two  minutes  be  heated  fo  as  to  condenfe  no 
more,  or  almod  nothing.  The  deam  will  alfo  quickly 
condenfe  on  the  dew-pan,  and  in  half  a  minute  make  it 
boiling  hot,  fo  that  it  will  condenfe  no  more  \  all  the 
red  will  now  apply  itfelf  to  the  meat  and  to  the  cover. 

It  may  perhaps  be  advilable  to  allow  the  cover  to  cou- 
denfe  deam,  and  even  to  wade  it.  This  may  be  pro¬ 
moted  by  laying  on  it  flannel  foaked  in  water.  Our 
view  in  this  is  to  create  a  demand  for  deam,  and  thus 
produce  a  current  through  the  dew-pan,  which  will  be 
applied  in  its  palfage  to  the  vi&uals.  But  we  are  net 
certain  of  the  neceflity  of  this.  Steam  is  not  like  com¬ 
mon  air  of  the  fame  temperature,  which  would  glide 
along  the  fiufaces  of  bodies,  and  impart  to  them  a  fmall 
portion  of  its  heat,  and  efcape  with  the  red.  To  pro¬ 
duce  this  effect  there  mufl  be  a  Current  \  for  air  hot 
enough  to  melt  lead,  will  not  boil  water,  if  it  be  kept 
flagnant  round  the  velfel.  But  deam  imparts  the  whole 
of  its  latent  heat  to  any  body  colder  than  boiling  water, 
and  goes  no  farther  till  this  body  be  made  boiling  hot. 

It  is  a  mod  faithful  carrier  of  heat,  and  will  deliver  its 
whole  charge  to  any  body  that  can  take  it.  Therefore, 
although  there  were  no  partitions  in  the  dew-ched,  and 
the  deam  were  admitted  at  the  end  next  the  boiler,  if 
the  pa'n  at  the  farther  end  be  colder  than  the  red,  it  will 
all  go  thither  \  and  will,  in  diort,  communicate  to  every 
thing  impartially  according  to  the  demand.  If  any  per- 
foh  has  not  the  confidence  in  the  deam  w?hich  we  ex- 
prefs,  he  may  dill  be  certain  that  there  mud  be  a  pro¬ 
digious  faving  of  heat  by  confining  the  whole  in  the 
dew-ched  ;  &nd  he  may  make  the  pans  with  entire  bot¬ 
toms,  and  -admit  the  deam  into  them  in  the  common 
way,  by  pipes  wrhich  come  through  the  fides  of  the  ched 
and  then  go  into  the  pan.  There  will  be  none  lod  by 
condenfation  on  the  fides  of  the  ched  ;  and  the  pans  will 
foon  be  heated  up  to  the  boiling  temperature  ;  and 
hardly  any  of  their  heat  will  be  waded,  becaufe  the  air 
in  the  ched  will  be  dagnant.  The  chief  reafon  for  re¬ 
commending  our  method  is  the  much  greater  eafe  with 
which  the  dew'-pans  can  be  diifted  and  cleaned.  There 
will  be  little  difference  in  the  performance. 

Nay,  even  the  common  deam-kitchen  may  be  prodk 
gioufly  improved  by  merely  wrapping  each  pan  in  three 
or  four  folds  of  coarfe  dry  flannel,  or  making  flannel 
bags  of  three  or  four  folds  fitted  to  their  fhape,  which 
can  be  put  on  or  removed  in  a  minute.  It  will  alfo 
greatly  conduce  to  the  good  performance  to  wrap  the 
main  fleam  pipe  in  the  fame  manner  *in  flannel. 

We  faid  that  this  main-pipe  is  condu&ed  from  the 
boiler  with  a  gentle  nfeent.  The  intention  of  this'  is, 
that  the  w’ater  produced  by  the  unavoidable  condenfa¬ 
tion  of  the  deam  may  run  back  into  li  e  boiler.  But 
the  rapid  motion  of  the  deam  generally  fweeps  it  up 
hill,  and  it  runs  into  the  branch-pipes  and  defeends  into 
the  dew-pans.  Perhaps  it  would  be  as  well  to  give  the 
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Steam*  main-pipe  a  declivity  the  other  way,  and  allow'  all  the 
Kitchen,  water  to  collet  in  a  hot  well  at  the  farther  end,  by 

""  - - -  means  of  a  defccnding  pipe,  having  a  loaded  valve  at 

the  end.  This  may  be  fo  contrived  as  to  be  clofe  by 
the  fire,  where  it  would  be  fo  warm  that  it  would  not 
check  the  boiling  if  again  poured  into  the  boiler.  But 
the  utmoff  attention  mull  be  paid  to  cleanlinefs  in  the 
whole  of  this  paffage,  becaufe  this  water  is  boiled  again, 
and  its  fleam  paffes  through  the  heart  of  every  difh. 
This  circumffance  forbids  us  to  return  into  the  boiler 
what  is  condenfed  in  the  Hew-pans.  This  would  mix 
the  taftes  and  flavours  of  every  difh,  and  be  very  difa- 
greeable.  All  this  mull  remain  in  the  bottom  of  each 
Hew-pan  ;  for  which  reafon  we  put  in  the  pipe  rifmg  up 
in  the  middle  of  the  bottom.  It  might  indeed  be  al¬ 
lowed  to  fall  down  into  the  flew-chetl,  and  to  he  col- 
ledled  in  a  common  receptacle,  while  the  fat  would  float 
at  top,  and  the  clear  gravy  be  obtained  below,  perhaps 
fit  for  many  fauces. 

The  completed  method  for  getting  rid  of  this  con¬ 
denfed  fleam  would  be  to  have  a  fmall  pipe  running 
along  the  under  fide  of  the  main  conductor,  and  com¬ 
municating  with  it  at  different  places,  in  a  manner  fimi- 
lar  to  the  air  difeharger  on  the  mains  of  water-pipes. 
In  the  paper  manufadlory  mentioned  above,  each  fleam- 
box  has  a  pipe  in  its  bottom,  with  a  float-cock,  by 
which  the  water  is  difeharged  ;  and  the  main  pipe  being 
of  great  diameter,  and  laid  with  a  proper  acclivity,  the 
water  runs  back  into  the  boiler. 

But  thefe  precautions  are  of  little  moment  in  a  fleam- 
kitchen  even  for  a  great  table  ;  and  for  the  general  ufe 
of  private  families,  would  hurt  the  apparatus,  by  mak¬ 
ing  it  complex  and  of  nice  management.  For  a  fmall 
family,  the  whole  apparatus  may  be  fet  on  a  table  four 
feet  long  and  two  broad,  which  may  be  placed  on  call¬ 
ers,  fo  as  to  be  wheeled  out  of  the  way  when  not  in 
ufe.  If  the  main  condudlor  be  made  of  wood,  or  pro¬ 
perly  cafed  in  flannel,  it  will  condenfe  fo  little  fleam 
that  the  cooking  table  may  Hand  in  the  remoteff  corner 
of  the  kitchen  without  fenfihly  impairing  its  perform¬ 
ance  }  and  if  the  boiler  be  properly  fet  up  in  a  fmall 
furnace,  and  the  flue  made  fo  that  the  flame  may  be  ap¬ 
plied  to  a  great  part  of  its  furface,  we  are  perfuaded 
that  three-fourths  of  the  fuel  ufed  in  common  cookery 
will  be  faved.  Its  only  inconvenience  feems  to  be  the 
indifpenfable  neceflity  of  the  mod  anxious  cleanlinefs  in 
the  whole  apparatus.  The  mofl  trifling  negle6t  in  this 
will  deflroy  a  whole  dinner. 

We  had  almofl  forgotten  to  obferve,  that  the  boiler 
mull  be  furniflied  with  a  funnel  for  fupplying  it  with 
water.  This  fhould  pafs  through  the  top,  and  its  pipe 
reach  near  to  the  bottom.  It  will  be  proper  to  have  a 
cock  on  this  funnel.  There  fhould  alfo  be  another  pipe 
in  the  top  of  the  boiler,  having  a  valve  on  the  top.  If 
this  he  loaded  with  a  pound  on  every  fquare  inch,  and 
the  fire  fo  regulated  that  fleam  may  be  obferved  to  puff 
fometimes  from  this  valve,  we  may  be  certain  that  it  is 
pairing  through  our  difhes  with  fufficient  rapidity  }  and 
if  we  tlmt  the  cock  on  the  funnel,  and  load  the  valve  a 
little  more,  wc  ihall  caufe  the  fleam  to  blow  at  the  co¬ 
vers  of  the  ftew-pans.  If  one  of  thefe  be  made  very 
tight,  and  have  a  hole  alfo  furnilhed  with  a  loaded  valve, 
this  pan  becomes  a  digcfler,  and  will  diffolve  bones,  and 
do  many  things  which  are  impra£ticab!e  in  the  ordinary 
cookery. 

Vol.  XIX.  Part  II. 


i  ]  S  T  E 

STEAM  applied  to  Heating  Rooms .  Steam  has  been*  Steam*, 
fuccefsfully  applied  as  a  fubflitute  for  open  fires  in  heat- 
ing  manufactories,  and  promifes  to  be  highly  beneficial, 
not  only  in  point  of  economy  in  faving  fuel,  but  alfo  in 
leffening  the  danger  of  accidental  fire.  The  following 
mode  of  heating  a  cotton  mill  by  (team  was  propofed 
and  praClifed  in  1799  by  Mr  Niel  Snodgrafs  of  Paifley. 

We  fhall  give  an  account  of  it  in  his  own  words  *.  *  Phil 

i(  Fig.  1.  prefents  a  view  of  an  inner  gable,  which  is  Mag.  xxviU 
at  one  extremity  of  the  preparation  and  fpinning  rooms  X^pjate 
of  the  mill.  On  the  other  fide  of  this  gable  there  is  a  DV. 
fpace  of  1 7  feet,  enclofcd  by  an  outer  gable,  and  con-  Rg.  l- 
taming  the  water-wheel,  the  flaircafe,  and  fmall  rooms  - 
for  the  accommodation  of  the  work.  In  this  fpace  the 
furnace  and  boiler  are  placed  on  the  ground.  The  boiler 
cannot  be  (hown  here,  as  it  lies  behind  the  gable  exhi¬ 
bited  ;  nor  is  it  of  any  confequence,  as  there  is  nothing 
peculiar  in  it.  It  may  be  of  any  convenient  form.  The 
feeding  apparatus,  Sec.  are  in  every  refpeCl  the  fame  as 
in  the  boiler  of  a  common  fleam-engine.  A  circular  copper 
boiler,  two  feet  diameter  by  two  feet  deep,  containing 
30  gallons  of  water,  with  a  large  copper  head  as  a  re- 
iervoir  for  the  fleam,  was  found  to  anfwer  in  the  prefent 
infiance.  The  fleam  is  conveyed  from  the  boiler  through 
the  gable,  by  the  copper  pipe  B,  into  the  tin  pipe,  C,  C. 

From  C  it  paffes  into  the  centres  of  the  perpendicular 
pipes  E,  E,  E,  by  the  fmall  bent  copper  tubes  D,D,  D. 

The  pipes  E,  E,  E,  are  conne&ed  under  the  garret 
floor  by  the  tubes  F,  F,  for  the  more  eafy  circulation 
of  the  fleam.  The  middle  pipe,  E,  is  carried  through 
the  garret  floor,  and  communicates  with  a  lying  pipe, 

36  feet  in  length  (the  end  of  which  is  feen  at  G),  for 
heating  the  garret.  At  the  further  extremity  of  the 
pipe  G,  there  is  a  valve  falling  inwards  to  prevent  a  va¬ 
cuum  being  formed  on  the  cooling  of  the  apparatus  5  the 
confequence  of  which  would  be  the  ciufhing  of  the  pipes 
by  the  preffure  of  the  atmofphere.  Similar  valves  K,K, 
are  placed  near  the  the  top  of  the  perpendicular  pipes, 

E,  E  )  and  from  the  middle  one  E,  the  fmall  pipe  paffes 
through  the  roof,  and  is  furnifhed  with  a  valve  at  I, 
opening  outwards,  to  fuffer  the  air  to  efcape  while  the 
pipes  are  filling  with  fleam,  or  the  fleam  itfelf  to  efcape 
when  the  charge  is  too  high. 

“  The  water  condenfed  in  the  perpendicular  pipes> 

E,  E,  E,  trickles  down  their  fides  into  the  three  fun¬ 
nels  L,  L,  L,  the  necks  of  which  may  either  pafs 
through  or  round  the  pipe  C,  into  the  copper  tube 
M,  M,  which  alfo  receives  the  water  condenfed  in'  C,  C, 
by  means  of  the  fhort  tubes  N,  N.  The  pipe  C,  C,  is 
itfelf  fo  much  inclined  as  to  caufe  the  water  to  run  along 
it  to  the  tubes  N,  N,  and  the  pipe  G  in  the  garret  has 
an  inclination  of  18  inches  in  its  length,  to  bring  the 
water  condenfed  in  it  back  to  the  middle  pipe  E.  The 
tube  M,  M,  carries  back  the  water  through  the  gable 
to  the  boiler,  which  Hands  five  feet  lower  than  this  tube. 

It  is  material  to  return  the  water  to  the  boiler,  as,  being 
nearly  at  a  boiling  heat,  a  confiderable  expenfe  of  fuel 
is  thereby  faved. 

“  The  large  pipes  are  ten  inches  in  diameter,  and  are 
made  of  the  fecond  kind  of  tinned  iron  plates.  The  di- 
menfions  of  the  fmaller  tubes  may  be  feen  by  their  com¬ 
parative  fize  in  the  engraving,  and  perhaps  they  might 
be  varied  without  inconvenience. 

“  The  apparatus  eredled  as  here  deferibed,  has  been 
found  fufficiently  firong,  and  has  required  no  material 
4  R  repairs 


t 


S  T  E 


[  68 


t  Steam,  repairs  fince  the  firft  alterations  were  made.  The  lead- 
*  .  ing  objeCt  in  the  inftance  under  confederation  being  to 

fave  fuel,  in  order  to  derive  as  much  heat  as  poffible 
from  a  given  quantity  of  fuel,  the  flue  from  the  fur¬ 
nace,  which  heats  the  boiler,  is  conveyed  into  common 
ftone  pipes  placed  in  the  gable.  Thefe  are  ereCted  fo  as 
to  prevent  any  danger  of  fire,  in  the  manner  lliown  in 
the  engraving,  fig.  2.  The  fleam  with  this  auxiliary 
communicates  a  heat  of  about  70°  to  the  mill,  the 
rooms  of  which  are  50  feet  long,  32*4  feet  wide,  and  84- 
feet  high,  except  the  lower  ftory  and  garret  \  the  former 
of  which  is  11,  and  the  latter  {even  feet  high.  The 
rooms  warmed  in  this  manner  are  much  more  wholefome 
and  agreeable  than  thofe  heated  by  the  beft  conftru&ed 
ftoves,  being  perfectly  free  from  vapour  or  contaminated 
air. 

“  The  application  of  the  principle  to  buildings  already 
conftru&ed,  it  is  prefumed,  will  be  fufficiently  obvious 
from  the  foregoing  detail?.  In  new  manufactories,  where 
the  mode  of  heating  may  be  made  a  part  of  the  original 
plan,  a  more  convenient  apparatus  may  be  introduced. 

Fig*  This  will-  be  beft  explained  by  a  defcription  of  fig.  2. 

which  gives  a  feCtion  of  a  cotton-mill  conftru&ed  fo  as 
to  apply  the  fleam  apparatus  to  a  new  building. 

“  The  furnace  for  the  boiler  is  fhown  at  a  (fig.  2).  The 
flue  of  the  furnace  conveys  the  fmoke  into  the  caft  iron 
ftove  pipes,  1,  2,  3,  4.  Thefe  pipes  are  placed  in  a  fpace 
in  the  gable,  entirely  inclofed  with  brick,  except  at  the 
fmall  apertures,  5,  6,  7,  8.  A  current  of  air  is  admit¬ 
ted  below  at  9,  and  thrown  into  the  rooms  by  thofe 
openings,  after  being  heated  by  contaCt  with  the  pipe?. 
This  part  of  the  plan  is  adopted  with  a  view  to  prevent, 
as  much  as  poffible,  any  of  the  heat,  produced  by  the 
fuel  ufed,  from  being  thrown  away.  It  may  be  omitted 
where  any  danger  of  fire  is  apprehended  from  it,  and 
the  fmoke  may  be  carried  off  in  any  w7ay  that  is  confi- 
dered  abfolutely  fecure.  So  far,  however,  as  appears 
from  experience,  there  feems  to  be  little  or  no  dan¬ 
ger  of  fire  from  a  ftove  of  this  conftruCtion.  The  greateft 
inconvenience  of  a  common  ftove  is,  that  the  cockle  or 
metal  furnace  is  liable  to  crack  from  the  intenfity  of  the 
heat.  By  the  continuity  of  the  metal  from  the  fire¬ 
place,  an  intenfe  heat  is  alfo  conduced  along  the  pipes, 
which  expofes  them  to  the  fame  accident.  Here  the 
fmoke  being  previoufly  conveyed  through  a  brick  flue,, 
can  never  communicate  to  the  pipes  a  degree  of  heat 
fufficient  to  crack  them.  In  like  manner  the  pipes,  hav¬ 
ing  no  communication  with  the  rooms  but  by  the  fmall 
apertures,  cannot  come  in  contaCt  with  any  combuftible 
fubftance  *,  and  from  being  furrounded  wTith  air,  wdiich 
is  conftantlv  changing,  can  impart  only  a  very  moderate 
degree  of  heat  to  the  walls.  The  iron  fupporters  of  the 
pipes  may  be  imbedded  in  fome  fubftance  which  is  a  bad 
conductor  of  heat,  as  furnace  afhes  and  lime,  Sic.  The 
emiffion  of  heated  air  into  the  rooms  may  be  regulated 
by  valves.  A?  the  pipes  are  not  expofed  to  cracking, 
there  is  no  lifk  of  their  throwing  fmoke  or  vapour  into 


the  rooms. 

“  The  boiler  b ,  b ,  is  fix  feet  long,  three  and  a  half 
broad,  and  three  feet  deep.  As  there  is  nothing  pecu¬ 
liar  in  the  feeding  apparatus,  it  is  omitted.  The  boiler 
may  be  placed  in  any  convenient  fituaticn.  Where  a 
fleam  engine  is  ufed  for  other  purpofes,  the  fteam  may 
be  taken  from  its  boiler.  'Hie  pipe- r,  c,  conveys  the 
fteam  from  the  boiler  to  the  fixft  perpendicular  pipe 
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d,d,d,d.  There  is  an  expanding  joint  at  <?,  fluffed,  to  Steam, 

make  it  fteam-tight.  The  fteam  afcendiirg  in  the  firft  Steatite?. 

pipe  d ,  di  d,  enters  the  horizontal  pipe  fff,f  (which  *v~- 

is  flightly  inclined)  expelling  the  air,  which  partly  ef- 

capes  by  the  valve  g ,  and  is  partly  forced  into  the  other 

pipes.  The  valve  g  being  confiderably  loaded,  forces 

the  accumulating  fteam  down  into  the  reft  of  the  pipes 

d,d,d.  The  air  in  thefe  pipes  recedes  before  the  fteam, 

and  is  forced  through  the  tubes  /z,  /z,  /z,  into  the  pipe 

m ,  m,  m ,  whence  it  efcapes  at  the  valve  2,  and  the  fy- 

phon  h.  The  w’ater,  condenfed  in  the  whole  of  the 

pipes,  paffes  alfo -through  the  tubes  /z,  /z,  Z>,  /z,  into  the 

pipe  //;,  tn ,  m,  which  has  fuch  a  declivity  as  to  difeharge 

the  wTater  at  the  fyphon  £,  into  the  hot  well  n>  whence 

it  is  pumped  back  into  the  boiler. 

“  The  whole  of  the  pipes  are  of  caft  iron,  except 

m,  m,  wThich  is  of  copper.  The  perpendicular  pipes- 
ferve  as  pillars  for  fupporting  the  beams  of  the  houfe,  by- 
means  of  the  projecting  pieces  0 ,  0, 0 ,  wdfich  may  be 
raifed  or  lowered  at  pleafure  by  the  w’edges  />,  pyp.  The 
pipes  are  funk  in  the  beams  about  an  inch,  and  are  made 
faft  to  them  by  the  iron  ftraps  y,  y.  Thofe  in  the  lower 
ftory  reft  on  the  ftones  s9  s,  j,  s,  and  are  made  tight  at 
the  junClion  with  ftufhng.  The  pipe  in  each  ftory  fup- 
ports  the  one  in  the  ftory  above  by  a  fluffed  joint  as 
ftiowm  at  r.  The  pipes  in  the  lower  ftory  are  feven 
inches  in  diameter  ;  thofe  in  the  higher  fix  inches j  thofe 
in  the  other  two  are  of  intermediate  diameters.  The 
thicknefs  of  the  metal  is  three-eighths  of  an  inch.  The 
lower  pipes  are  made  larger  than  the  upper,  in  order'to 
expofe  a  greater  heated  lurface  in  the  lower  rooms,  be- 
caufe  the  fteam  being  thrown  from  above  into  all  the 
pipes,  except  the  firft,  would  otherwife  become  incapable 
of  imparting  an  equal  heat  as  it  defeends.  There  is  no 
necellity  for  valves  opening  inwards  in  this  apparatus, 
the  pipes  being  ftrong  enough  to  refill  the  preffure  of  the 
atmofphere. 

“  The  cotton  mill  is  60  feet  long,  33  wide,  and  four 
ftories  high,  the  upper  being  a  garret  ftory.  In  the  en¬ 
graving,  five  parts  out  of  nine  in  the  length  of  the 
building  are  only  fhown.  The  apparatus  will  heat  the 
rooms  to  83°  in  the  coldeft  feafon.  It  is  evident  that, 
by  increafing  the  fize,  or  the  number  of  the  pipes,  and 
the  fupply  of  fteam,  any  degree  of  heat  up  to  212°  may 
be  eafily  produced.  It  may  even  be  carried  beyond  that 
point  by  an  apparatus  ftrong  enough  to  comprefs  the 
fteam  :  this,  however,  can  feldom  be  wanted.  At  firft 
it  was  objeCted  to  this  conftruCtion,  that  the  expanfion  of 
the  pipes,  when  heated,  might  damage  the  building  : 
but  experience  has  proved,  that  the  expanfion  occafion- 
ed  by  the  heat  of  fteam  is  quite  infenfible.1’ 

Steam  has  alfo  been  advantageoufly  employed  in  dry¬ 
ing  muflin  goods,  when  the  date  of  the  xveather  inter¬ 
rupts  this  procefs  out  of  doors.  This  application  of  fteam, 
w^e  underftartd,  was  the  invention  of  an  ingenious  me¬ 
chanic  in  Paifley,  who  never  derived  the  fmalleft  benefit 
from  the  difeovery.  It  wras  adopted  immediately  by  fome 
bleachers  in  the  neighbourhood,  and  has  now  come  into 
very  general  ufe.  The  fteam  is  introduced  into  cylin¬ 
ders  of  tin  plate,  and  the  goods  to  be  dried  are  wrapped 
round  the  cylinders  which  communicate  to  them  a  heat 
equal  at  leaf!  to  the  temperature  of  boiling  water,  and 
in  this  wsy  the  procefs  of  drying  is  expeditioufly  accom¬ 
pli  fired. 

STEATITES  cr  Soap-earthy  a  fpecies  of  mineral 

belong  £ 
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Steatctaa  belonging  lo  tlie  magnefian  genus. 
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STEATOMA,  a  kind  of  encyfted  tumor,  confiding 
of  a  matter  like  fuct  or  lard,  foft,  without  pain,  and 
without  di (colouring  the  (kin.  . 

STEEL,  iron  united  with  carbone^  from  which  it 
poffeffes  properties  diflin#  from  thofe  of  iron,  and  which 
render  it  of  fuperior  value.  From  its  higher  degree  of 
hardnefs  it  admits  a  finer  polifh  and  affumes  a  brighter 
colour.  When  tempered,  it  poffeffes  a  higher  degree  of 
eladicity,  and  is  alio  more  fonorous.  It  is  more  weak¬ 
ly  attracted  by  the  loadftone,  it  receives  more  (lowly  the 
magnetic  power,  but  it  preferves  it  longer.  When  ex¬ 
posed  to  a  moift  air,  it  does  not  contra#  ruft  lo  eafuy  as 
iron.  See  Iron,  Chemistry  Index > 

Steel  Bow  Tenants.  See  Tenure. 

STEEL-Yard ,  is  one  of  the  molt  ancient  prefents 
which  fcience  has  made  to  fociety  }  and  though  long  in 
defuetude  in  this  country,  is  in  molt  nations  of  the 
world  the  only  inflrument  for  afcertaining  the  weight 
of  bodies.  What  is  transited  balance  in  the  Penta¬ 
teuch,  is  in  fa#  deelyard,  being  the  word  ufed  by  the 
Arabs  to  this  day  for  their  mitrument,  which  is  a  fteel- 
yard.  It  is  in  common  ufc  in  all  the  Afiatic  nations. 
It  was  the  Jin  ter  a  of  the  Greeks  and  Romans,  and  feems 
to  have  been  more  confided  in  by  them  than  the  ba¬ 
lance  j  for  which  reafon  it  was  ufed  by  the  goldfmiths, 
while  the  balance  was  the  inflrument  of  the  people.-— 
Non  aur/ficu flat  era  fed popular!  trutina  examinare .  Cic. 

de  Omt.  238.  .  . 

The  deelyard  is  a  lever  of  unequal  arms,  and,  in  its 
moll  perfe#  form,  is  con(lru#ed  much  like  a  common 
balance.  It  hangs  in  iheers  E  (fig.  I,)  reding  on  the 
nail  C,  and  the  fcale  L  for  holding  the  goods  hangs  by 
a  nail  D  on  the  (hart  arm  EC.  The  counter  weight 
P  hangs  by  a  ring  of  tempered  fteel,  made  fharp  in  the 
infide,  that  it  may  bear  by  an  edge  on  the  long  arm 
CA  of  the  deelyard.  'The  under  edge  of  the  centre 
nail  C,  and  the  upper  edge  of  the  nail  D,  are  in  the 
(Wight  line  formed  by  the  upper  edge  of  the  long  arm. 
Thus  the  three  points  of  fufpenfion  are  in  one  ftraight 
line.  The  needle  or  index  of  the  deelyard  is  perpen¬ 
dicular  to  the  line  of  the  arms,  and  plays  between  the 
(lieers.  The  fhort  arm  may  be  made  fo  madive,  that, 
together  with  the  fcale,  it  will  balance  the  long  arm  un¬ 
loaded.  When  no  goods  are  in  the  fcale,  and  the  coun¬ 
ter  weight  with  its  hook  are  removed,  the  deelyard  ac¬ 
quires  a  horizontal  pofition,  ill  conference  of  its  centre 
of  gravity  being  below  the  axis  of  fufpenfion.  The 
rules  for  its  accurate  condru#ion  are  the  fame  as  for  a 
common  balance. 

The  ind rumen t  indicates  different  weights  in  the  fol¬ 
lowing  manner  :  The  didance  CL)  of  the  two  nails  is 
confidered  as  an  unit,  and  the  long  arm  is  d  vided  into 
a  number  of  parts  equal  to  it  \  and  thefe  are  (ubdivided 
as  low  as  is  thought  proper  *,  or  in  general,^  the  long 
arm  is  made  a  fcale  of  equal  parts,  commencing  at  the 
edge  of  the  nail  C  •,  and  the  fhort  arm  contains  forae  de¬ 
termined  number  of  thofe  equal  parts.  Suopofe,  then, 
that  a  weigh  t  A  of  10  pounds  is  put  into  the  fcale  L. 
The  counterpoife  P  mud  be  of  fucli  a  weight,  that, 
when  hanging  at  the  divifion  io,  it  (hall  balance  th  s 
weight  A.  Now  let  any  unknown  weight  W  be  put 
into  the  fcale.  Slide  the  hook  of  the  counterpoife 
along  the  long  arm  till  it  balances  this  weight*  Sup- 
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See  Mineralogy  pofe  it  Aen  hanging  at  the  divifion  38.^  We  conclude  Steel-yard  * 
that  there  is  38  pounds  in  the  fcale.  This  we  do  on  "J'”v  f 
the  authority  of  the  fundamental  property  of  the  lever, 
that  forces  a#ing  on  it,  and  balancing  each  other,  are 
in  the  inverfe  proportion  of  the  didances  from  the  ful¬ 
crum  to  their  lines  of  dire#ion.  Whatever  weight  the 
counterpoife  is,  it  is  to  A  as  CD  to  10,  and  it  is  to 
the  weight  W  as  CD  to  38  ;  therefore  A  is  to  the 
weight  W  as  I o  to  38,  and'  W  is  38  pounds :  and  thus 
the  weight  in  the  (caie  will  always  be  indicated  by  the 
divifion  at  which  it  is  Dalanced  by  the  counterpoife. 

Our  well-informed  readers  know  that  this  fundamen¬ 
tal  property  of  the  lever  was  difcovered  by  the  renowned 
Archimedes,  or  at  lead  firit  demondrated  by  him  *,  and 
that  his  demonftraiion,  behdes  the  defe#  of  being  ap¬ 
plicable  only  to  commenfurable  lengths  of  the  arms,  ha$ 
been  thought  by  metaphyficians  of  ihe  firit  note  to  pro¬ 
ceed  on  a  podulate  which  feems  equally  to  need  a  de- 
mondration.  It  has  accordingly  employed  the  utmod 
refinement  of  the  firit  mathematicians  of  Europe  to  fur- 
nidi  a  demondration  free  from  objection..  Mr  D’Alem¬ 
bert  has  given  two,  remarkable  for  tneir  ingenuity  and 
fubtlety  j  Foncenex  has  done  the  fame  j  and  Profeffor 
Hamilton  of  Trinity -college,  Bubim,  has  given  one 
which  is  thought  the  lead  exceptionable.  But  critics  ' 
have  even  obje#ed  to  this,  as  depending  on  a  podulate 
which  fhould  have  been  demondiated. 

The  following  demondration  by  Mr  Vince,  we  think 
unexceptionable,  and  of  fuch  fimplicity  that  it  is  afton-  Phil.Tranf 
idling  that  it  has  not  occurred  to  any  perfon  who  thinks 
on  the  fubje#. 

Let  AE  (fig.  2.)  be  a  mathematical  lever,  or  index¬ 
ible  draight  line,  reding  on  the  prop  A,  and  fupported  Fig.  2. 
at  D  by  a  force  a#ing  upwards.  Let  two  equal  weights 
b  and  d  be  hung  on  at  B  and  D,  equididant  from  A  and 
E.  Preffures  are  now  exerted  at  A  and  E  \  and  becaufe 
every  circumdance  of  weight  and  didance  is  the  fame, 
the  preffure  at  E,  arifmg  from  the  a#ion  of  the  weight 
b  on  the  point  B,  mud  be  the  fame  with  the  preffure  at 
A,  arifmg  from  the  a#ion  of  the  weight  d  on  the  point 
D  *,  and  the  preffure  at  E,  occafioned  by  the  weight  d \ 
mud  be  the  fame  with  the  preffure  at  A,  occafioned  by 
the  weight  b.  This  mud  be  the  cafe  wherever  the 
weights  are  hung,  provided  that  the  didance  AB  and 
DE  are  equal.  Moreover,  the  fum  of  the  preffures  at 
A  and  E  is  unqueftionably  equal  to  the  fum  of  the 
weights,  becaufe  the  weights  are  fupported  folely  at  A 
and  E.  Let  the  two  weights  be  hung  on  at  C  the  mid¬ 
dle  point  j  the  preffure  at  E  is  dill  the  fame.  Therefore, 
in  general,  the  preffure  excited  at  the  point  E,  by  two 
equal  weights  hanging  at  any  points  B  and  D,  is  the 
•Lame  as  if  they  were  hung  on  at  the  middle  point  between 
them  :  but  the  preffure  excited  at  E  is  a  juft  meafure  of 
the  effort  or  energy  of  the  weights  b  and  d  to  urge  the 
lever  round  the  point  A.  It  is,  at  lead,  a  meafure  of 
the  oppofite  force  which  mud  be  applied  at  E  to  fuftain 
or  balance  this  preffure.  A  very  faftidious  metaphyfi- 
cian  may  dill  fay,  that  the  demondration  is  limited  to 
a  point  E,  whofe  didance  from  A  is  twice  AC,  or 
AB  +  AD.  But  it  extends  to  any  other  point,  on 
the  authority  of  a  podulate  which  cannot  be  refufed, 
viz.  that  in  whatever  proportion  the  preffure  at  E  is 
augmented  or  diminilhed,  the  preffure  at  this  other  point 
mud  augment  or  diniinith  in  the  dime  proportion.  This 
being  proved,  the  general  tbeosem  may  be  demonftra- 
4  R  2  ted 
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M.  vlyanl.  ted  in  all  proportions  of  ditlance,  in  the  manner  of  Ar- 
~-y  chimedes,  at  once  the  molt  fimple,  perfpicuous,  and  ele- 
gant  of  ali. 

We  cannot  help  obferving,  that  all  this  difficulty 
(and  it  is  a  real  one  to  the  philofopher  who  aims  at  ren¬ 
dering  mechanics  a  demonftrative  fcience)  has  ari fen 
from  an  improper  fearch  after  fimplicity.  Had  Archi¬ 
medes  taken  a  lever  as  it  really  exiils  in  nature,  and 
considered  it  as  material,  confiding  of  atoms  united  by 
cohefien  \  and  had  he  traced  the  intermediate  preflures 
by  vvhofe  means  the  two  external  weights  are  put  in  op- 
pofition  to  each  other,  or  rather  to  the  fupport  given  to 
the  fulcrum  \  all  difficulty  would  have  vanifhed.  (See 
what  is  laid  on  this  fubjedt  in  the  article  STRENGTH  of 
Timber,  &c. 

The  quantity  of  goods  which  may  be  weighed  by 
this  inftrument  depends  on  the  weight  of  the  counter- 
poTe,  and  on  the  ditlance  CD  from  the  fulcrum  at 
which  the  goods  are  fufpended.  A  double  counter- 
poife  hanging  at  the  fame  divilion  will  balance  or  indi¬ 
cate  a  double  quantity  of  goods  hanging  at  D  ;  and 
any  counterpoife  will  balance  and  indicate  a  double 
quantity  of  goods,  if  the  diflance  CD  be  reduced  to 
one  half.  And  it  fometimes  occurs  that  fteelyards  are 
fo  conftru&ed  that  they  have  two  or  more  points  of 
fufpenfion  D,  to  which  the  fcale  may  occafior  dly  be 

fit  1  nrtirrL  T I  is  fVsoI  in  iV.ie  +1-,  „ 
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attached.  It  is  evident,  that  in  this  cafe  the  value 
or  indication  of  the  divifiens  of  the  long  arm  will  be 
different,  according  to  the  point  from  which  the  fcale 
is  fufpended.  The  fame  divilion  which  would  indicate 
no  pounds  when  CD  is  three  inches,  will  indicate  30 
pounds  when  it  is  two  inches.  As  it  would  expofe  to 
chance  of  milbkts,  and  be  otherwife  troublefome  to 
make  this  reduction,  it  is  ufual  to  make  as  many  divi¬ 
ded  feales  on  the  long  arm  as  there  are  points  of  fufpen¬ 
fion  D  on  the  ffiort  arm  ,  and  each  fcale  having  its 
own  number?,  all  trouble  and  all  chance  of  miftake  is 
avoided. 

But  the  rangt^of  this  inilrument  is  not  altogether  at 
the  pleafure  of  the  maker.  Befides  the  inability  of  a 
{lender  beam  to  carry  a  great  load,  the  divifions  of  the 
fcale  an  five  ring  to  pounds  or  half-pounds  become  very 
minute  when  the  ditlance  CD  is  very  ffiert  j  and  the 
balance  becomes  lefs  delicate,  that  is,  lefs  fenfibly  affect¬ 
ed  by  fmall  differences  of  weight.  This  is  becaufe  in 
fuch  cafes  the  thicknefs  which  it  is  neceffary  to  give 
the  edges  of  the  nails  does  then  bear  a  fenfible  propor¬ 
tion  to  the  ditlance  CD  between  them  j  fo  that  when 
the  balance  inclines  to  one  fide,  that  arm  is  fenfibly 
Shortened,  and  therefore  the  energy  of  the  prepondera¬ 
ting  weight  is  leffened. 

We  have  hitherto  fuppofed  the  lleelyard  to  be  in ' 
eqnilibrio  when  not  loaded.  But  this  is  not  neceffary, 
nor  is  it  ufual  in  thofe  which  are  commonly  made. 
The  long  arm  commonly  preponderates  confiderably. 
This  makes  no  difference,  except  in  the  beginning  of 
the  fcale.  The  preponderancy  of  the  long  aim  is  equi¬ 
valent  to  fome  goods  already  in  the  fcale,  fuppofe  four 
pounds.  Therefore  when  there  are  really  10  pounds 
in  the  fcale,  the  counterpoife  will  balance  it  when  hang¬ 
ing  at  the  divilion  6.  This  divilion  is  therefore  rec¬ 
koned  10,  and  the  reft  of  the  divifions  are  numbered  ac¬ 
cordingly. 

A  feientific  examination  of  the  lleelyard  will  con¬ 
vince  us  that  it  is  inferior  to  the  balance  of  equal  arms 


in  point  of  ientibility  :  But  it  is  extremely  compendi-  Steel-yard 
ous  and  convenient ,  and  when  accurately  made  and  at-  —  ' 

ten  lively  ufed,  it  is  abundantly  exa£l  for  molt  commer¬ 
cial  purpofes.  We  have  feen  one  at  Leipzig  which  has 
been  in  ufe  fince  the  year  1718,  which  is  very  fenfible 
to  a  difference  of  one  pound,  when  loaded  with  nearly 
three  tons  on  the  fhort  arm  *,  and  we  faw 


waggon 

loaded  with  more  than  two  tons  weighed  by  it  in  about 
fix  minutes. 

The  lleelyard  in  common  ufc  in  the  different  coun¬ 
tries  of  Europe  is  of  a  conftruction  ftill  Ampler  than 
what  we  have  described.  It  confifts  of  a  batten  of  hard 
wood,  having  a  heavy  lump  A  (fig.  3.)  at  one  end,  and  Fig.  3. 
a  fwivel-hook  B  at  the  other.  The  goods  to  be  weighed 
are  fufpended  on  the  hook,  and  the  whole  is  carried  in  a 
loop  of  whip-cord  C,  in  which  it  is  Hid  backward  and 
forward,  till  the  goods  are  balanced  by  the  weight  of 
the  other  end.  The  weight  of  the  goods  is  eftimated  by 
the  place  of  the  loop  on  a  fcale  of  divifions  in  harmonic 
progreffion.  They  are  marked  (we  prefume)  by  trial 
with  known  weights. 

'['he  chief  ufe  that  is  now  made  of  the  lleelyard  in 
thefe  kingdoms  is  for  the  weighing  of  loaded  waggons 
and  carts.  For  this  it  is  extremely  convenient,  and 
more  than  fufficiently  exa£l  for  the  purpofe  in  view. 

We  ffiall  deferibe  one  or  two  of  the  moll  remarkable  y 
and  we  {hall  begin  with  that  at  Leipzig  already  men¬ 
tioned. 

This  lleelyard  is  reprefented  in  fig.  4.  as  run  out, 
and  juft  about  to  be  hooked  for  lifting  up  the  load.  The  ** 
lleelyard  itfelf  is  OP£),  and  is  about  12  feet  long.  The 
ffiort  arm  PC)  has  two  points  of  fufpenfion  c  and  b  ; 
and  the  flirrup  which  carries  the  chains  for  holding  the 
load  is  made  with  a  double  hook,  inftead  of  a  double 
eye,  that  it  may  be  eafily  removed  from  the  one  pin  to 
the  other.  For  this  purpofe  the  two  hooks  are  con- 
ne£led  above  an  hafp  or  ftaple,  which  gees  over  the 
arm  of  the  lleelyard  like  an  arch.  This  is  reprefented 
in  the  little  figure  above  the  lleelyard.  The  fufpenfion 
is  fhifted  when  the  lleelyard  is  run  in  under  cover,  by 
hooking  to  this  ftaple  the  running  block  of  a  fmall 
tackle  which  hangs  in  the  door  through  which  the 
lleelyard  is  run  out  and  in.  This  operation  is  eafy, 
hut  neceffary,  because  the  flirrup,  chains,  and  the  ftage 
on  which  the  load  is  placed,  weigh  fome  hundreds. 

The  cuter  pin  b  is  14  inches,  and  the  inner  one  c  is 
feven  inches,  dlftant  from  the  great  nail  which  refis  in 
the  Iheers.  The  other  arm  is  about  ioj-  feet  long, 
formed  with  an  obtufe  edge  above.  On  the  inclined 
plane  on  each  fide  of  the  ridge  is  drawn  the  fcale  of 
weights  adapted  to  the  inner  pin  c.  The  feales  corre- 
fponding  to  the  outer  pin  b  are  drawn  on  the  upright 
fides.  The  counterpoife  Hides  along  this  arm,  hanging 
from  a  faddle-piece  made  of  brafs,  that  it  may  not  con¬ 
trail  ruft.  The  motion  is  made  eafy  by  means  of  rollers. 

This  is  neceffary,  becaufe  the  counterpoife  is  greatly 
above  a  hundred  weight.  This  faddle-piece  has  like 
two  laps  on  each  fide,  on  which  are  engraved  vernier 
feales,  which  divide  their  refpe&fve  feales  on  the  arm 
to  quarters  of  a  pound.  Above  the  faddle  is  an  arch, 
from  the  fummit  of  which  hangs  a  little  plummet, 
which  Ihows  the  equilibrium  of  the  lleelyard  to  the 
weigher,  becaufe  the  Iheers  are  four  feet  out  of  the  heufe, 
and  he  cannot  fee  their  coincidence  with  the  needle  of 
the  lleelyard.  Laflly,  near  the  end  of  the  long.,  arm 
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Sted-yanl.  arc  two  pins  d  and  e9  for  depending  occafionally  two 

- v - '  eke  weights  for  continuing  the  fcale.  Thefe  are  kept 

hanging  on  adjoining  hooks,  ready  to  be  lifted  on  by  a 
little  tackle,  which  is  alfo  hooked  immediately  above  the 
pins  d  and  e . 

The  fcales  of  weights  are  laid  down  on  the  arm  as 
follows.  Let  the  eke-weights  appropriated  to  the  pins 
d  and  e  be  called  I)  and  E,  and  call  the  counterpoife 
C.  Although  the  ftirrup  with  its  chains  and  ftage  weigh 
fomc  hundreds,  yet  the  length  and  fize  of  the  arm  OP 
gives  it  a  preponderancy  of  300  pounds.  Here,  then, 
the  fcale  of  weights  mult  commence.  The  counterpoife 
weighs  about  1  25  pounds.  Therefore, 

1.  When  the  load  hangs  by  the  pin  b9  14  inches  from 
the  centre,  the  diflance  from  one  hundred  to  another  on 
the  fcale  is  about  1 1  inches,  and  the  firft  fcale  (on  the 
fide  of  the  arm)  reaches  from  300  to  1  200.  In  order 
to  repeat  or  continue  this,  the  eke- weight  E  is  hung  on 
the  pin  e ,  and  the  counterpoife  C  is  brought  back  to  the 
mark  300  5  and  the  two  together  balance  1100  pounds 
hanging  at  b .  Therefore  a  fecond  fcale  is  begun  on  the 
fide  of  the  arm,  and  continued  as  far  out  as  the  firft,  and 
therefore  its  extremity  ma;k-  2300  ;  that  ic,  the  coun¬ 
terpoife  C  at  2000  and  the  eke-weight  E  at  e  balance 
2000  hanging  at  b. 

2.  To  continue  the  fcale  beyond  2030,  the  load  mud 
be  hung  on  the  inner  pin  c.  The  eke- weight  E  is 
taken  off,  and  the  eke-weight  D  is  hung  on  its  pin  d. 
The  general  counterpoife  being  now  brought  clofe  to 
the  (beers,  it,  together  with  the  weight  I)  at  d ,  balance 
2000  pounds  hanging  at  c.  A  fcale  is  therefore  begun 
on  one  of  the  inclined  planes  a-top,  and  continued  out 
to  4000,  which  falls  very  near  to  the  pin  d,  each  hun¬ 
dred  pounds  occupying  about  five  inches  on  the  arm. 
To  complete  the  fcale,  hang  on  the  eke-weight  E  on  its 
pin  e ,  and  bring  back  the  counterpoife  to  the  fiieers,  and 
the  three  together  balance  3800  hanging  at  c.  There¬ 
fore  when  the  counterpoife  is  now  fiid  out  to  4000,  it 
mud  complete  the  balance  with  5800  hanging  at  c. 

It  required  a  little  confideration  to  find  out  what 
proportion  of  the  three  weights  C,  I),  and  E,  would 
make  the  repetitions  of  the  fcale  extend  as  far  as  pof- 
fible,  having  very  little  of  it  exprdled  twice,  or  upon 
two  fcales,  as  is  the  cafe  here.  We  fee  that  the  fpace 
corrcfponding  to  a  (ingle  pound  is  a  very  fenfible  quan¬ 
tity  on  both  fcales,  being  one-ninth  of  an  inch  on  the 
firil  two  fcales,  and  one-twentieth  on  the  lad  two. 

This  very  ponderous  machine,  with  its  maffy  ’weights, 
cannot  be  eafily  managed  without  fome  afiidance  from 
mechanics.  It  is  extremely  proper  to  have  it  fufeep- 
tible  of  motion  out  and  in,  that  it  may  be  protc&ed 
from  the  weather,  which  would  Toon  deftroy  it  by  rud. 
The  contrivance  here  is  very  effe&ual,  and  abundantly 
fiinple. 

When  the  deelyard  is  not  in  ufe,  it  is  (Imported  at 
one  end  by  the  iron  rod  F,  into  which  the  upper  end 
of  the  flicers  is  hooked.  The  upper  end  of  this  rod  has 
a  drong  hook  E,  and  a  little  below  at  a  it  is  pierced 
with  a  hole,  in  which  is  a  very  drong  bolt  or  pin  of 
tempered  fteel,  having  a  roller  on  each  end  clofe  to  the 
rod  on  each  fide.  Thefe  rollers  red  on  two  joids,  one 
of  which  is  reprefented  by  MN,  which  traverfe  the 
building,  with  jud  room  enough  between  them  to  al¬ 
low  the  rod  F  to  hang  freely  down.  The  other  end  O 
of  the  deelyard  reds  in  the  bight  of  a  large  fiat  hook 


at  the  end  of  a  chain  W,  which  hangs  down  between  Steel- yarS* 
the  joids,  and  is  fapported  on  them  by  a  frame  with 
rollers  H.  This  is  conne&ed  with  the  rollers  at  G, 
which  carry  the  dieers  by  means  of  two  iron-rods,  of 
which  one  only  can  be  feen.  Thefe  connefl  the  two 
fets  of  rollers  in  fuch  a  manner  that  they  mud  always 
move  together,  and  keep  their  difiance  invariable.  This 
motion  is  produced  by  means  of  an  endlefs  rope  HI 
ZLKVH  pading  over  the  pulleys  I  and  K,  which  turn 
between  the  joids,  and  hanging  down  in  a  bight  be¬ 
tween  them.  It  is  evident  that  by  pulling  on  the  part 
LZ  we  pull  the  frame  of  rollers  in  the  dire&ion  GH, 
and  thus  bring  the  whole  into  the  houfe  in  the  pofition 
marked  by  the  dotted  figure.  It  is  alfo  plain,  that  by 
pulling  on  the  part  LK  we  force  the  roller  frame  and 
the  whole  apparatus  out  again. 

It  remains  to  fiiow  how  the  load  is  railed  from  the 
ground  and  weighed.  When  the  deelyard  is  run  out 
for  ufe,  the  upper  hook  E  jud  enters  into  the  ring  D, 
which  hangs  from  the  end  of  the  great  oaken  lever  - 
BCA  about  22  feet  long,  turning  on  gudgeons  at  C 
about  5  feet  from  this  end.  From  the  other  end  A 
defeends  a  long  iron-rod  SR,  which  has  6ne  fide  formed 
into  a  toothed  rack  that  is  a£led  on  by  a  frame  of 
wheel-work  turned  by  an  endlefs  ferew  and  winch  O. 

Therefore  when  the  hook  E  is  well  engaged  in  the 
ring  D,  a  man  turns  the  winch,  and  thus  brings  down 
the  end  A  of  the  great  lever,  and  raifes  the  load  two 
or  three  inches  from  the  ground.  Every  thing  is  now 
at  liberty,  and  the  iveigher  now  manages  his  weights 
on  the  arm  of  the  deelyard  till  he  has  made  an  equi¬ 
librium. 

We  need  not  deferibe  the  operation  of  letting  down 
the  load,  difengaging  the  deelyard  from  the  great 
lever,  and  bringing  it  again  under  cover.  Tbe  whole 
of  this  fervice  is  performed  by  two  men,  and  may  be 
done  in  fuccefiiou  by  one,  and  is  over  in  five  or  fix,, 
minutes. 

The  mod  compendious  and  economical  machine  of 
this  kind  that  we  have  feen  is  one,  fird  ufed  (we  have 
heard)  for  weighing  the  riders  of  race-horfes,  and  af¬ 
terwards  applied  to  the  more  reputable  fervice  of  weigh¬ 
ing  loaded  carriages. 

Fig.  5.  is  a  plan  of  the  machine.  KLMN  is  the  Fig*  5* 
plan  of  a  re£langular  box,  which  has  a  platform  lid  or 
cover,  of  fize  fufheient  for  placing  the  wheels  of  a  cart 
or  waggon.  The  box  is  about  a  foot  deep,  and  is  funk 
into  tbe  ground  till  the  platform  cover  is  even  with  the 
furface.  In  the  middle  of  the  box  is  an  iron  lever  fup- 
ported  on  the  fulcrum  pin  ik,  formed  like  the  nail  of  a 
balance,  which  reds  with  its  edge , on  arches  of  hardened 
Reel  firmly  fadened  to  the  bottom  of  the  box.  This 
lever  goes  through  one  fide  of  the  box,,  and  is  f urn i fir¬ 
ed  at  its  extremity  with  a  hard  deel  pin  l my  alfo 
formed  to  an  edge  below.  In  the  .very  middle  of  the 
box  it  is  eroded  by  a  third  nail  of  hardened  deel  g  h% 
alfo  formed  to  an  edge,  but  on  the  upper  fide.  Thefe 
three  edges  are  in  one  horizontal  plane,  as  in  a  well 
made  balance. 

In  the  four  corners  ,A,  A',  E',  E,  of  the  box  are 
firmly  fixed  four  blocks  of  tempered  deel,  having  their 
upper  fui-faces,  formed  into  fpherical  cavities,  well  polifh- 
ed  and  hard  tempered.  AB CD E  reprefents  the  upper 
edge  of  an  iron  bar  of  confiderable  drength,  which  red^ 
on  the  cavities  pf  the  deel  blocks  in  A  and  E,  by  means  4 

of 


S  T  £ 


a  tee  ^  yard.  0f  two  Hard  Reel  duds  projecting  from  its  under  edge, 
V  an^  formed  into  obtufe-angled  points  or  cones.  Thefe 
points  are  in  a  draight  line  parallel  to  the  fide  KN  of 
the  box.  The  middle  part  C  of  this  crooked  bar  is 
faced  with  hard-tempered  iteel  below,  and  is  there 
formed  into  an  edge  parallel  to  AE  and  KN,  by  which 
it  reds  on  the  upper  edge  of  the  flsel  pin  g  h  which  is 
in  the  lever.  In  a  line  parallel  to  AE,  and  on  the  up¬ 
per  fide  of  the  crooked  bar  AGE,  are  fixed  two  duds  or 
points  of  hardened  iteel  B  and  D  proje&ing  upwards 
above  half  an  inch.  The  platform-cover  has  four  fhort 
feet  like  a  dool,  terminated  by  hard  deel  duds,  which 
are  diaped  into  fpherical  cavities  and  well  polifhed.  With 
thefe  it  reds  on  the  four  deel  points  B,  B',  D',  D.  The 
bar  ACE  is  kneed  in  fuch  a  manner  vertically,  that  the 
points  A,  B,  D,  E  and  the  edge  C  are  all  in  a  horizon¬ 
tal  plane.  Thefe  particulars  will  be  better  underdood 
by  looking  at  the  elevation  in  fig.  6.  What  has  been 
laid  of  the  bar  ACE  mud  be  underdood  as  alfo  faid  of 
the  bar  A '  C'  E;. 

Draw  through  the  centre  of  the  box  the  line  abc 
perpendicular  to  the  line  AE,  BD.  It  is  evident  that 
the  bar  ACE  is  equivalent  to  a  lever  abc,  having  the 
fulcrum  or  axis  AE  reding  with  its  extremity  C  on  the 
pin  hg  and  loaded  at  b .  It  is  alfo  evident  that  a  C  is 
to  a  b  as  the  load  on  this  lever  to  the  predure  which  it 
exerts  on  the  pin  gh ,  and  that  the  fame  proportion  fub- 
fids  between  the  whole  load  on  the  platform  and  the 
prefTure  which  it  exerts  on  the  pin^/j.  It  will  alfo  ap¬ 
pear  on  an  attentive  confideration,  that  this  proportion 
is  nowife  deranged  in  whatever  manner  the  load  is  placed 
on  the  platform.  If  very  unequahly,  the  two  ends 
of  the  pin  g  h  may  be  unequally  prefild,  and  the  lever 
wrenched  and  drained  a  little  $  but  the  total  piefTure  is 
not  changed. 

If  there  be  now  placed  a  balance  or  deelyard  at 
the  fide  LK,  in  fuch  a  manner  that  one  end  of  it  may 
be  direCtly  above  the  pin  l  m  in  the  end  of  the  lever 
'EOF,  they  may  be  connected  by  a  wire  or  dender  rod, 
and  a  weight  on  the  ether  arm  of  the  balance  or  deel¬ 
yard  may  be  put  in  equilibrio  with  any  load  that  can 
be  laid  on  the  platform.  A  fmall  counterpoife  being 
fir  ft  hung  on  to  balance  the  apparatus  when  unloaded, 
any  additional  weight  will  meafure  the  load  really  laid 
on  the  platform.  If  a  b  be  to  a  c  as  i  to  8,  and  EO 
to  EF,  alfo  as  i  to  8,  and  if  a  common  balance  be 
ufed  above,  64  pounds  on  the  platform  will  be  balanced 
by  one  pound  in  the  fcale,  and  every  pound  wall  be  ba¬ 
lanced  by  -Jth  of  an  ounce.  This  would  be  a  very  con¬ 
venient  partition  for  mod  purpofes,  as  it  would  enable  us 
to  life  a  common  balance  and  common  weights  to  com¬ 
plete  the  machine  :  Or  it  may  be  made  with  a  balance 
of  unequal  arms,  or  with  a  deelyard. 

Some  have  thought  to  improve  this  inftrument  by 
ufing  edges  like  thofe  of  the  nails  of  a  balance,  indend 
of  points.  But  unlefs  made  with  uncommon  accuracy, 
they  will  render  the  balance  very  dull.  The  final!  de¬ 
viation  of  the  two  edges  A  and  E,  or  of  B  and  D, 
from  perfe.0  parallelifm  to  KN,  is  equivalent  to  a  broad 
furface  equal  to  the  whole  deviation.  We  imagine 
tha:,  with  no  extraordinary  care,  the  machine  may  be 
made  to  weigh  within  of.  the  truth,  which  is  ex~ 

aCt  enough  for  any  purpofe  in  commerce. 

It  is  *:  ceflary  that  the  points  be  attached  to  the 
bars.  Some  have  put  the  points  at  A  2nd  E  in  the 
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blocks  of  deel  faftened  to  the  bottom,  becaufe  the  cavi-  Steel-yar^ 
ty  there  lodged  wrater  or  dirt,  wThich  foon  dedroyed  Steele, 
the  inftrument  with  rud.  But  this  occafions  a  change  ™  f 
of  proportion  in  the  firft  lever  by  any  (tufting  of  the 
crooked  bars  j  and  this  will  frequently  happen  when  the 
wheels  of  a  loaded  cart  are  pufhed  on  the  platform. 

The  cavity  in  the  deel  dud  diould  have  a  little  rim 
round  it,  and  it  diould  be  kept  full  of  oil.  In  a  nice 
machine  a  quarter  of  an  inch  of  quickfilver  weuld  effec¬ 
tually  prevent  all  thefe  inconveniences. 

The  fimpleft  and  mod  economical  form  of  this  ma¬ 
chine  is  to  have  no  balance  or  fecond  deelyard  5  but 
to  make  the  fird  deelyard  EOF  a  lever  of  the  firft 
kind,  viz.  having  the  fulcrum  between  O  and  F,  and 
allow  it  to  project  far  beyond  the  box.  The  long  or 
outward  arm  of  this  lever  is  then  divided  into  a  fcale  of 
weights,  commencing  at  the  fide  of  the  box.  A  coun¬ 
terpoife  mud  be  chofen,  fuch  as  wall,  when  at  the  begin¬ 
ning  of  the  fcale,  balance  the  fmalleft  load  that  will 
probably  be  examined.  It  will  be  convenient  to  carry- 
on  this  fcale  by  means  of  eke-weights  hung  on  at  the 
extremity  of  the  lever,  and  to  ufe  but  one  moveable 
weight.  By  this  method  the  divifions  of  the  fcale 
will  always  have  one  value.  The  bed  arrangement  is 
as  follows  :  Place  the  mark  O  at  the  beginning  of  the 
fcale,  and  let  it  extend  only  to  100,  if  for  pounds  ;  or  to 
1 1  2,  if  for  cwts. ,  or  to  10,  if  for  ft  ones  ;  and  let  the 
eke-weights  be  numbered  1,  2,  3,  &c.  Let  the 
lowed  weight  be  maiked  on  the  beam.  This  is  al¬ 
ways  to  be  added  to  the  weight  ihown  by  the  opera¬ 
tion.  Let  the  eke-weights  dand  at  the  end  of  the 
beam,  and  let  the  general  counterpoife  always  hang  at 
O.  When  the  cart  is  put  on  the  platform,  the  end  of  the 
beam  tilts  up.  Hang  on  the  heavieft  eke  weight  that  is 
not  fufficient  to  prefs  it  down.  Now  complete  the  ba¬ 
lance  by  diding  out  the  counterpoife.  Suppofe  the  con- 
ftant  load  to  be  3121b.  and  that  the  counterpoife  dands 
at  86,  and  that  the  eke-weight  is  9  j  we  have  the  load 
—986  +3  1 2,r=  1  2981bs. 

SiEELE,  Sir  Richard,  was  bom  about  the  year 
1676  in  Dublin  j  in  which  kingdom  one  branch  of  the 
family  was  poffeffed  of  a  confiderable  edatein  the  county 
of  Wexford.  His  father,  a  counfellor  at  law  in  Dub¬ 
lin,  was  private  fecretaiy  to  James  duke  of  Ormond  5 
but  he  ivas  of  Englidi  extraction  :  and  his  fon,  while 
very  young,  being  carried  to  London,  he  put  him  to 
fchool  at  the  Charter-houfe,  whence  he  was  removed  to 
Merton  College  in  Oxford.  Our  author  left  the  uni- 
verfity,  which  he  did  without  taking  any  degree,  in  the 
full  refolution  to  enter  into  the  army.  This  dep  was 
highly  difpleafing  to  his  friends  :  but  the  ardour  of  his 
paffion  for  a  military  life  rendered  him  deaf  to  any  other 
propofal.  Not  being  able  to  procure  a  better  Ration, 
he  entered  as  a  private  gentleman  in  the  horfe  guards, 
notwithdanding  he  thereby  lod  the  fucccffion  to  his  Iridr 
edate.  However,  as  he  had  a  flow  of  good  nature,  a  ge^ 
nerous  opennefs  and  franknefs  of  fpirit,  and  a  fparkling 
vivacity  of  wit,  thefe  qualities  rendered  him  the  delight 
of  the  foldiery,  and  procured  him  an  enfign’s  conuniffion 
in  the  guards.  In  the  mean  time,  as  he  had  made 
choice  of  a  profeflion  which  fet  him  free  from  all  the  or¬ 
dinary  redraints  in  youth,  he  fpared  not  1o  indulge  his 
inclinations  in  the  wilded  exceffes.  Yet  his  gaicti  s  and 
revels  did  not  pafs  without  fome  cool  hours  of  ltflcCi 
it  was  in  thefe  that  he  drew  up  his  little  treadle  intitled 
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Steele.  The  Chri/llan  Hero,  with  a  defign,_  if  we  may  believe 

- v - '  himfelf,  to  be  a  check  upon  his  paftions.  For  this  pur- 

pofe  it’ had  lain  fome  time  by  him,  when  he  printed 
it  in  1701,  with  a  dedication  to  Lord  Cutts,  who  had 
not  only  appointed  him  his  private  fecretary,  but  procu- 
red.for  him  a  company  in  Lord  Lucas’s  regiment  of  Fu- 
fileers# 

'['he  fame  year  he  brought  out  his  comedy  called  The 
funeral ,  or  Grief  a  la  Mode.  This  play  procured  him  the 
regard  of  King  William,  who  refolved  to  give  him  fome 
effential  marks  of  his  favour  ;  and  though,  upon  that 
prince’s  death,  his  hopes  were  dilappointed,  yet,  in  the 
beginning  of  Queen  Anne’s  reign,  he  was  appointed  to 
the  profitable  "place  of  gazetteer.  He  owed  this  poll 
to  the  friendfhip  of  Lord  Halifax  and  tne  earl  of  Sun¬ 
derland,  to  whom  he  had  been  recommended  by  his 
fchoolfellow  Mr  Addifon.  That  gentleman  alfo  lent 
him  an  helping  hand  in  promoting  the  comedy  called 
The  Tender  Hufband ,  which  was  afted  in  1704  with 
great  fuccefs.  Tut  Ins  next  play,  The  Lying  Lovei, 
had  a  very  different  fate.  Upon  this  rebuff  from  the 
ffage,  he  turned  the  fame  humorous  current  into  ano¬ 
ther  channel  ;  and  early  in  the  year  1709,  he  began  to 
publilh  the  Taller :  which  admirable  paper  was  under¬ 
taken  in  concert  with  Dr  Swift.  His  reputation  was 
perfectly  eftabliffied  by  this  work  •,  and,  during  the 
courfe  of  it,  he  was  made  a  commiffioner  of  the  ftamp- 
dudes  in  1710.  Upon  the  change  of  the  mimftry  the 
fame  year,  he  joined  the  duke  of  Marlborough,  who 
had  feveral  years  entertained  a  friendfhip  for  him  ;  and 
upon  his  Grace’s  difmiffion  from  all  employments  in 
1711,  Mr  Steele  addrefled#a  letter  of  thanks  to  him 
for  the  fervices  which  he  had  done  to  his  country. 
However,  as  our  author  (till  continued  to  hold  his 
place  in  the  damp-office  under  the  new  adminiftration, 
lie  wifely  declined  the  difeuffion  of  political  fubjefts  \ 
and,  adhering  more  clofely  to  Mr  Addifon,  he  dropt 
the  Taller,  and  afterwards,  by  the  affiffance  chiefty 
of  that  fteady  friend,  he  carried  on  the  fame  plan, 
much  improved,  under  the  title  of  Ihe  Spedlator.  TLhe 
fuccefs  of  this  paper  was  equal^  to  that  ©f  the  for¬ 
mer  ;  which  encouraged  him,  before  the  clofe  of  it,  to 
proceed  upon  the  fame  defign  in  the  character  of  the 
Guardian.  This  was  opened  in  the  beginning  of  the 
year  17 13,  and  was  laid  down  in  October  the  fame 
year.  But  in  the  courfe  of  it  his  thoughts  took  a 
ftronger  turn  to  politics  :  he  engaged  with  great  warmth 
againft  the  minidry  5  and  being  determined  to  profe- 
cute  his  views  that  way  by  procuring  a  feat  in  the 
houfe  of  commons,  he  immediately  removed  all  obfta- 
cles  thereto.  For  that  purpofe  he  took  care  to  pre¬ 
vent  a  forcible  difmiffion  from  his  poll  in  the  damp-of¬ 
fice,  by  a  timely  refignation  of  it  to  the  earl  of  Oxford  ; 
and  at  the  fame  time  gave  up  a  penfion,  which  had  been 
till  this  time  paid  him  by  the  queen  as  a  fervant  to  the 
late  Prince  George  of  Denmark.  This  done,  he  wrote 
the  famous  Guardian  upon  the  demolition  of  Dunkirk, 
which  was  publifhed  Auguft  7.  17^  ’  anc^  *1ile  Par^a“ 
ment  being  diffolved  next  day,  the  Guardian  was  foon 
followed  by  feveral  oilier  warm  political  tra6fs  againft: 
the  adminiftration.  Unon  the  meeting  of  the  new  par¬ 
liament,  Mr  Steele  having  been  returned  a  member  for 
the  borough  of  Stockbridge  in  Hampfhire,  took  his 
feat  accordingly  in  the  houfe  of  commons;  b  : t  was  ex¬ 
pelled  thence  in  a  few  days  after,  for  waiting  the  clofe 
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of  the  paper  called  the  Englifhman ,  and  one  of  his  poli¬ 
tical  pieces  intitled  the  Crips.  Prefently  after  his  ex- 
pulfion,  he  publifhed  propofals  for  writing  the  hiftory 
of  the  duke  of  Marlborough  ;  at  the  fame  time  he  alio 
wrote  the  Spinfer  ;  and,  in  oppofition  to  the  Examiner, 
he  fet  up  a  paper  called  the  Reader ,  and  continued  pub- 
lifhirig  feveral  other  things  in  the  fame  fpirit  till  the 
death  of  the  queen.  Immediately  after  which,  as  a  re¬ 
ward  for  thefe  fervices,  he  was  taken  into  favour  by 
her  fucceffor  to  the  throne,  King  George  I.  He  was 
appointed  furveyor  of  the  royal  dables  at  Hampton- 
Court,  governor  of  the  royal  company* of  comedians, 
put  into  the  commiffion  of  the  peace  for  the  county 
of  Middlefex,  and  in  1715  received  the  honour  of 
knighthood.  In  the  fird  parliament  of  that  king,  he 
was  chofen  member  for  Boroughbridge  in  Yorkfhire  ; 
and,  after  the  fuppreffion  of  the  rebellion  in  the  north, 
was  appointed  one  of  the  commiffion ers  of  the  forfeited 
edates  in  Scotland.  In  1718,  he  buried  his  fecond 
wife,  who  had  brought  him  a  handfome  fortune  and  a 
good  edate  in  Wales ;  but  neither  this,  nor  the  ample 
additions  lately  made  to  his  income,  were  fufficient  to 
anfwer  his  demands.  The  though tlefs  vivacity  of  his 
fpirit  often  reduced  him  to  little  ffiifts  of  wit  for  its 
fupport  ;  and  the  project  of  the  fifh  pool  this  year 
owed  its  birth  chiefly  to  the  proje&or’s  neceffities. 
This  veffel  was  intended  to  cany  fifh  alive,  and  with¬ 
out  wafting,  to  any  part  of  the  kingdom  :  but  not- 
withftanding  all  his  towering  hopes,  the  fcheme  proved 
very  ruinous  to  him  ;  for  after  he  had  been  at  an  im- 
menfe  expence  in  contriving  and  building  his  veffel, 
be  tides  the  charge  of  the  patent,  which  he  had  pro¬ 
cured,  it  turned  out  upon  trial  to  be  a  mere  project. 
His  plan  was  to  bring  falmon  alive  from  the  coaft  of 
Ireland  ;  but  thefe  fifh,  though  fupplied  by  this  contri¬ 
vance  with  a  continual  ftream  of  water  while  at  fea, 
yet  uneafy  at  their  confinement,  (hattered  themfelves  to 
pieces  againft  the  tides  of  the  pool ;  fo  that  wffien  they 
were  brought  to  market  they  were  worth  very  little. 

The  following  year  he  oppofed  the  remarkable  peer¬ 
age  bill  in  the  houfe  of  commons  ;  and,  during  the 
courfe  of  this  oppofition  to  the  court,  his  licence  for 
ailing  plays  was  revoked,  and  his  patent  rendered  in- 
effe&ual,  at  the  inftance  of  the  lord  chamberlain.  He 
did  his  utmoft  to  prevent  fo  great  a  lofs  y  and  finding 
every  dire6I  avenue  of  approach  to  his  royal  mafter 
effectually  barred  againft  him  by  his  powerful  adver- 
fary,  he  had  recourfe  to  the  method  of  applying  to  the 
public,  in  hopes  that  his  complaints  would  reach  the  ear 
of  his  fovereign,  though  in  an  indireft  courfe,  by  that 
canal.  In  this  fpirit  he  formed  the  plan  of  a  periodical 
paper,  to  be  publifhed  twice  a  week,  under  the  title  of 
the  Theatre  ;  the  firft  number  of  which  came  out  on  the 
2d  of  January  1719-20.  In  the  mean  time,  the  mif- 
fortune  of  being  out  of  favour  at  court,  like  other  mif- 
fortunes,  drew  after  it  a  train  of  more.  During  the 
courfe  of  this  paper,  in  w  hich  be  had  affumed  the  feign¬ 
ed  name  of  Sir  John  Edgar ,  he  wxis  outrageoufly  attack¬ 
ed  by  Mr  Dennis,  the  noted  critic,  in  a  very  abutive 
pamphlet,  entitled  The  CharaBer  and  ConduB  of  Sir 
John  Edgar.  To  this  infult  our  author  made  a  proper 
reply  in  the  Theatre. 

While  he  w*as  ftruggling  with  all  his  might  to  fave 
himfelf  from  ruin,  he  found  time  to  turn  his  pen  againft 
t^e  mifcliievous-  South  fea  fcheme,  which  had  nearly 
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brought  the  nation  to  ruin  in  1720  $  and  the  next  year 
he  was  reliored  to  his  office  and  authority  in  the  play- 
houfe  in  Drury-Lane.  -  Of  this  it  was  not  long  before 
he  made  an  additional  advantage,  by  bringing  his  ce¬ 
lebrated  comedy  called  the  ConJcious  Lovers  upon  that 
flage,  where  it  was  a£led  with  prodigious  fuccefs  ;  fo 
that  the  receipt  there  mud  have  been  very  confiderable, 
befides  the  profits  accruing  by  the  fale  of  the  copy, 
and  a  purfe  of  500I.  given  to  him  by  the  king,  towbom 
he  dedicated  It.  Yet  notwithftanding  thefe  ample  fup- 
plies,  about  the  year  following,  being  reduced  to  the 
utmoft  extremity,  he  fold  his  ffiare  in  the  play-houfe  ; 
and  foon  after  commenced  a  law-fuit  with  the  managers, 
which  in  1*726  wras  decided  againft  him.  Having  now 
again,  for  the  lad  time,  brought  his  fortune,  by  the  mod 
lieedlefs  profufion,  into  a  defperate  condition,  he  was 
rendered  altogether  incapable  of  retrieving  the  lofs,  by 
being  fe-ized  with  a  paralytic  diforder,  which  greatly  im¬ 
paired  his  underftanding.  In  thefe  unhappy  circum- 
itances,  he  retired  to  his  feat  at  Languanor  near  Caer- 
marthen  in  Wales,  where  he  died  on  the  21ft  of  Sep¬ 
tember  1729,  and  was  privately  interred,  according  to 
his  own  defire,  in  the  church  of  Caermarthen.  Among 
his  papers  were  found  the  manuferipts  of  two  plays,  one 
called  The  Gentlemen ,  founded  upon  the  Eunuch  of  Te¬ 
rence,  and  the  other  intitled  The  School  of  ABion ,  both 
nearly  finifhed. 

Sir  Richard  was  a  man  of  undiffembled  and  extenfive 
benevolence,  a  friend  to  the  friendlefs,  and,  as  far  as  his 
circumftances  would  permit,  the  father  of  every  orphan. 

His  works  are  chade  and  manly.  He  was  a  flranger  to 
the  mofl  diftant  appearance  of  envy  or  malevolence  *, 
never  jealous  of  any  man’s  growing  reputation;  and  fo 
far  from  arrogating  any  praife  to  nimfelf  from  his  con- 
jun £lion  with  Mr  Addifon,  that  he  was  the  fird  who  de- 
fired  him  to  didinguirti  his  papers.  His  great  fault  was 
want  of  economy  •,  and  it  has  been  faid  of  him,  he  was 
certainly  the  mod  agreeable  and  the  mod  innocent  rake 
that  ever  trod  the  rounds  of  diffipation. 

STEEPLfe,  an  appendage  ere£led  generally  on  the 
wedern  end  of  churches,  to  hold  the  bells.  Steeples 
are  denominated  from  their  form,  either  fpires  or  towers : 
the  fird  are  fuch  as  afeend  continually  diminifliing  either 
conically  or  pyramidally  ;  the  latter  are  mere  parallelo- 
pipeds,  and  are  covered  a-top  platform-like. 

STEERAGE,  on  board  a  fliip,  that  part  of  the 
fliip  next  below  the  quarter-deck,  before  the  bulk-head 
of  the  great  cabin,  where  the  deerfman  dands,  in  mod 
fhips  of  war.  See  Steering. 

STEERING,  in  Navigation ,  the  art  of  direfling 
the  diip’s  way  by  the  movements  of  the  helm  ;  or  of 
applying  its  efforts  to  regulate  her  courfe  when  ffie  ad¬ 
vances. 

The  perfeflion  of  deering  confids  in  a  vigilant  at¬ 
tention  to  the  motion  of  the  {hip’s  head,  fo  as  to  check 
every  deviation  from  the  line  of  her  courfe  in  the  fird 
indant  of  its  motion ;  and  in  applying  as  little  of  the 
power  of  the  helm  as  poffible.  By  this  ffie  will  run 
more  uniformly  in  a  draight  path,  as  declining  lefs  to 
the  right  and  left ;  whereas,  if  a  greater  effort  of  the 
helm  is  employed,  it  will  produce  a  greater  declination, 
from  the  courfe,  and  not  only  increafe  the  difficulty 
of  deering,  but  alfo  make  a  crooked  and  irregular 
track  through  the  water.  See  Helm.— The  helmfmau 
ftould  diligently  watch  the  movements  gf  the  head  by 
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the  land,.  clouds,  moon,  cr  dars  ;  becaufe,  although 
the  courfe.  is  in  general  regulated  by  the  compafs,  yet 
the  vibrations  of  the  needle  are  not  fo  quickly  per¬ 
ceived  as  the  Tallies  of  the  diip’s  head  to  the  right  cr 
left,  which,  if  not  immediately  rediained,  will  acquire 
additional  velocity  in  every  indant  of  their  motion,  and 
demand  a  more  powerful  impulfe  of  the  helm  to  re¬ 
duce  them  ;  the  application  of  which  will  operate  to 
tuin  her  head  as  far  on  the  contrary  fide  of  her  courie. 
—The  phrafes  ufed  in  deering  a  ffiip  vary  accordin  .>■ 
to  the  relation  of  the  wind  to  her  courfe*.  Thus,  if 
the  wind  is  fair  or  large,  the  phrafes  ufed  by  the  pilot 
or  officer  who  fuperintends  the  deerage  are,  port, /lar¬ 
board,  andfeadi/.  The  fird  is  intended  to  direct  the 
ffiip’s  courfe  farther  to  the  right  ;  the  fecond  is  to 
guide  her  farther  to  the  left;  and  the  lad  is  defigned 
to  keep  her  exadllv  in  the  line  whereon  ffie  advances, 
according  to  the  courfe  preferibed.  The  excefs  of  the 
fird  and  fecond  movements  is  called  hard-a-port,  and 
hard- a  far  board ;  the  former  of  which  gives  her  the 
greated  poffible  inclination  to  the  light,  and  the  latter 
an  equal  tendency  to  the  left.— If,  on  the  contrary,  the 
wind  is  foul  or  leant,  the  phrafes  are  luff,  thus ,  and  no 
nearer  ;  the  fird  of  which  is  the  order  to  keep  her  clofe 
to  the  wind  ;  the  fecond,  to  retain  her  in  her  prefent 
fituation  ;  and  the  third  to  keep  her  fails  full. 

In  a  ffiip  of  war,  the  exercife  of  deering  the  fliip  is 
ufually  divided  amongd  a  number  of  the  mod  expert 
failors,  who  attend  the  helm  in  their  turns ;  and  are  ac¬ 
cordingly  called  timoneers,  from  the  French  term  timo - 
mer,  which  fignifies  “  helmfman.”  The  deerage  is 
condantly  fuperintended  by  the  quarter-maders,  *who 
alfo  attend  the  helm  by  rotation.  In  merchant  fhips 
every  feaman  takes  his  turn  in  this  fervice,  being  di- 
reded  therein  by  the  mate  of  the  watch,  or  fome  other 
officer.— —As  the  fafety  of  a  ffiip,  and  all  contained  there¬ 
in,  depends  in  a  great  meafure  on  the  deerage  oreffeds 
of  the  helm,  the  apparatus  by  which  it  is  managed  ffiould 
often  be  diligently  examined  by  the  proper  officers. 
Indeed,  a  negligence  in  this  important  duty  appears 
almod  unpardonable,  when  the  fatal  effeds  which  may 
refult  from  it  are  duly  confidered. 

STEEVENS,  George,  the  mod  fuccefsful.of  all  the 
editors  and  commentators  of  Shakefpeare,  was  born  in 
the  year  1735*  We  know  nothing  refpeding  his  pa¬ 
rents,  but  they  appear  to  have  been  in  affluent  circum¬ 
ftances.  Our  author  received  the  rudiments  of  his  edu¬ 
cation  at  Kingflon-upon-Thames,  and  had  Gibbon  the 
hidorian  for  a  companion  at  that  fchool.  From  hence 
he  went  to  Eton,  and  in  a  few  years  was  admitted  a 
fellow  commoner  of  King’s  college,  Cambridge  ;  but  no 
mention  is  made  of  his  peculiar  courfe  of  Audits.  It  ap¬ 
pears,  however,  that  he  had  little  reliffi  for  the  mathe- 
matics,  which  lead  at  Cambridge  to  academical  ho¬ 
nours.  On  the  fird  edabliffiment  of  the  Effex  militia,  he 
accepted  of  a  commiffion  ;  but  he  fpent  the  concluding 
years  of  his  life  in  almod  total  feclufion  from  the  world, 
feldom  mingling  with  fociety,  but  in  the  fliops  of  book- 
fellers,  in  the  Shakefpeare  gallery,  or  in  the  morning 
converfations  of  Sir  Jofeph  Banks. 

.  Although  not  an  original  writer,  we  cannot  in  ju- 
dice  refufe  him  a  place  among  the  fird  literary  charac¬ 
ters  of  the  age,  when  we  confider  the  works  he  illudrated, 
and  the  learning,  fagacity,  tade,  and  general  knowledge 
which  he  brought  to  the  talk.  With  a  verfatility  of  ta¬ 
lents, 


Steerin*, 

Steevens. 
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lcnts,  lie  was  eminent  bdth  by  his  pen  and  his  pencil, 
but  his  chief  excellence  lay  in  his  critical  knowledge  of 
an  author’s  text  5  and  the  bed  fpecimen  of  his  great 
abilities  is  his  edition  of  Shakefpeare,  in  which  he  has 
left  every  competitor  far  behind  him.  He  had  Iludied 
the  age  of  Shakefpeare,  and  employed  his  perfevering 
induliry  in  becoming  acquainted  with  the  writings,  man¬ 
ners,  and  laws  of  that  period,  as  well  as  the  provincial 
peculiarities,  whether  of  language  or  cuftoms,  which 
prevailed  in  different  parts  of  the  kingdom,  but  more 
particularly  in  thofe  where  Shakefpeare  paffed  the  early 
years  of  his  life.  He  was  continually  increafing  this 
ftore  of  knowledge,  by  the  acquilition  of  the  obfolete 
publications  of  a  former  age,  which  he  fpared  no  ex¬ 
pence  to  obtain.  His  critical  fagacity  and  obfervation 
were  conftantly  employed  in  calling  forth  the  hidden 
meanings  of  the  dramatic  bard,  and  of  courfe  enlarging 
the  difplay  of  his  beauties.  This  advantage  is  apparent 
from  his  laft  edition  of  Shakefpeare,  which  contains  fo 
large  a  portion  of  new,  interefling,  and  accumulated  in- 
ftrueftion.  In  preparing  it  for  the  prefs,  he  gave  an  in- 
ftance  of  activity  and  perfeverance  without  example.  To 
this  work  he  exclufively  devoted  a  period  of  18  months, 
during  which  he  left  his  houfe  every  morning  at  one 
o’clock,  going  to  his  friend  Mr  Ifaac  Read’s  chambers 
in  Barnard’s-inn,  without  any  confideration  of  the  wea¬ 
ther  or  the  feafon,and  there  he  found  a  Iheet  of  the  Shake¬ 
fpeare  letter-prefs  ready  for  correction.  Thus,  while 
the  printers  llept  the  editor  was  awake,  by  which  means 
he  completed,  in  lefs  than  20  months,  his  fplendid  edi¬ 
tion  of  Shakefpeare  in  1 5  vols.  oClavo  3  a  labour  almoft 
incredible,  and  by  which  the  energy  and  perfevering 
powers  of  his  mind  tvere  fully  proved. 

He  probably  relied  fatisfied  with  being  a  commentator 
from  the  particular  habits  of  his  life,  and  his  devotion  to 
the  name  of  Shakefpeare.  But  at  the  fame  time  he  was 
a  claffical  fcholar  of  the  firft  order,  and  well  acquaint¬ 
ed  with  the  belles  lettres  of  Europe.  He  Iludied  ancient 
and  modern  hiftory  ;  and  particularly  that  of  his  own 
country.  His  genius  was  ftrong  and  original ;  his  wit 
abundant  3  his  imagination  of  every  colour  3  and  his  fen- 
timents  enlivened  with  the  mod  brilliant  expreffions. 
His  eloquence  wras  logical  and  animated  5  bis  deferip- 
tions  were  fo  true  to  nature,  his  figures  fo  curioully  fe- 
leCled,  and  fo  happily  grouped,  that  he  might  be  regard¬ 
ed  as  a  fpeaking  Hogarth.  He  fcattered  his  wit  and  his 
humour  too  freely  around  him,  and  they  wrere  not  loft 
for  wrant  of  gathering. 

Mr  Steevens  had  a  very  handfome  fortune,  which  he 
managed  with  diferetion.  His  generolity  was  equal  to 
his  fortune  3  and  though  not  profufe  of  his  money  to 
fturdy  beggars,  few  perfons  diftributed  with  more  libe¬ 
rality  to  truly  deferving  objeCls.  He  poffeffed  all  the 
graces  of  outward  accomplifhment,  at  a  period  when  ci¬ 
vility  and  politenefs  were  chara&eriftics  of  a  gentleman. 

He  bequeathed  his  valuable  Shakefpeare,  illuftrated 
with  about  1500  points,  to  Lord  Spencer ;  his  Hogarth 
perfefl,  with  the  exception  of  one  or  two  pieces,  to 
Mr  Windham  ;  and  his  correfted  copy  of  Shakefpeare, 
with  200  guineas,  to  his  friend  Mr  Read.  He  died  in 
the  month  of  January  1800,  about  65  years  of  age. 

STEG ANOGRAPHY,  the  art  of  fecret  writing, 
or  of  writing  in  ciphers,  known  only  to  the  perfons  cor- 
refponding.  See  Cipher. 

STELLARIA,  a  genus  of  plants  belonging  to  the 
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clafs  decandria,  and  in  the  natural  fyftem  arranged  un-  Ste 
der  the  22d  order,  Carijophyllece .  See  Botany  Index . 

STELLATE,  in  Botany ,  a  term  applied  to  leaves  ,Stem 
which  grow  not  lefs  than  fix  at  a  joint,  and  are  arran¬ 
ged  like  the  rays  of  a  ftar. 

STELLERA,  German  Groundsel,  a  genus  of 
plants  belonging  to  the  clafs  o&andria  3  and  in  the  na¬ 
tural  fyftem  arranged  under  the  31ft  order,  Ftp  r  ecu  he. 

See  Botany  Index . 

STELLIONATE,  in  the  civil  law,  a  kind  of  crime 
committed  by  a  fraudulent  bargain,  where  one  of  the 
parties  fells  a  thing  for  what  it  is  not  3  as  if  I  fell  an 
eftate  for  my  own  which  belongs  to  another,  or  convey 
a  thing  as  free  and  clear  which  is  already  engaged  to 
another,  or  put  off  copper  for  gold,  &ic. 

STEM,  in  Botany ,  that  part  of  a  plant  arifing  out 
of  the  root,  and  which  fuftains  the  leaves,  flowers* 
fruits,  Sec.  By  walking  and  rubbing  the  ftems  of 
trees,  their  annual  increafe  is  promoted  ;  for  the  me¬ 
thod  of  doing  which,  fee  the  article  Tree. 

STEM  of  a  Ship ,  a  circular  piece  of  timber  into  which 
the  two  fldes  of  a  (hip  are  united  at  the  fore-end  : 
the  loiver  end  of  it  is  fcarfed  to  the  keel,  and  the 
bowfprit  refts  upon  its  upper  end.  The  item  is  form¬ 
ed  of  one  or  two  pieces,  according  to  the  fize  of  the 
veffel  3  and  as  it  terminates  the  Ihip  forward,  the  ends 
of  the  wales  and  planks  of  the  fldes  and  bottom  are  let 
into  a  groove  or  channel,  in  the  midft  of  its  furface, 
from  the  top  to  the  bottom  3  which  operation  is  called 
rabiting.  The  outflde  of  the  ftem  is  ufually  marked 
with  a  fcale,  or  diviflon  of  feet,  according  to  its  per¬ 
pendicular  height  from  the  keel.  The  intention  of 
this  is  to  afeertain  the  draught  of  water  at  the  fore¬ 
part,  when  the  fliip  is  in  preparation  for  a  fea- voyage, 

&c.  The  ftem  at  its  lower  end  is  of  equal  breadth  and 
thicknefs  with  the  keel,  but  it  grows  proportionally 
broader  and  thicker  towards  its  upper  extremity.  See 
Ship -Building. 

STEMMATA,  in  the  hiftory  of  infe£ls,  are  three 
fmooth  hemifpheric  dots,  placed  generally  on  the  top 
of  the  head,  as  in  moft  of  the  hymenoptera  and  other 
claffes.  The  name  was  firft  introduced  by  Linnaeus. 

STEMODIA,  a  genus  of  plants  belonging  to  the 
clafs  didynamia  ;  and  in  the  natural  fyftem  ranging  un¬ 
der  the  40th  order,  Berfonatce .  See  Botany  Index. 

STEMPHYLA,  a  word  ufed  by  the  ancients  to 
exprefs  the  hulks  of  grapes,  or  the  remains  of  the 
preflings  of  wine.  The  fame  word  is  alfo  ufed  by  fome 
to  exprefs  the  remaining  mafs  of  the  olives,  after  the 
oil  is  preffed  out. 

STEMPHYLITES,  a  name  given  by  the  ancients 
to  a  fort  of  wine  preffed  hard  from  the  hulks. 

STEMPLES,  in  mining,  crofs  bars  of  wood  in  the 
fhafts  which  are  funk  to  mines. 

In  many  places  the  way  is  to  link  a  perpendicular 
hole,  or  lhaft,  the  fldes  of  which  are  ftrengthened  from 
top  to  bottom  with  wood-work,  to  prevent  the  earth 
from  falling  in  3  the  tranfverfe  pieces  of  wood  are  called 
Jlemples ,  and  ky  means  of  thefe  the  miners  in  fome  places 
defeend,  without  uflng  any  rope. 

STEMSON,  in  a  fliip,  an  arching  piece  of  timber 
fixed  within  the  apron,  to  reinforce  the  fcarf  thereof, 
in  the  fame  manner  as  the  apron  fupports  the  fcarf  of 
the  Hern.  In  large  Ihips  it  is  ufually  formed  of  two 
pieces. 

4s 
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*  Vide 
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CHAP.  I. 

HPHE  art  of  Renography,  or  {liort  writing,  was  known 
and  pra&ifed  by  mod;  of  the  ancient  civilized  na¬ 
tions.  The  Egyptians,  who  were  diftinguiflied  for 
learning  at  an  early  period,  at  firft  expreffed  their  words 
by  a  delineation  of  figures  called  hieroglyphics.  A  more 
concife  mode  of  writing  feems  to  have  been  afterwards 
introduced,  in  which  only  a  part  of  the  fymbol  or  pic¬ 
ture  was  drawn.  This  anfwered  the  purpofe  of  fhort- 
hand  in  fome  degree.  After  them  the  Hebrews,  the 
Greeks,  and  the  Romans  *,  adopted  different  methods  of 
abbreviating  their  words  and  fentences,  fuited  to  their 
refpe&ive  languages.  The  initials,  the  finals,  or  radi¬ 
cals,  often  ferved  for  whole  words }  and  various  combi¬ 
nations  of  thefe  fometimes  formed  a  fentence.  Arbitrary 
marks  were  likewifeT  employed  to  determine  the  meaning, 
and  to  aflifl  legibility  )  and  it  feems  probable  that  every 
writer,  and  every  author  of  antiquity,  had  fome  pecu¬ 
liar  method  of  abbreviation,  calculated  to  facilitate  the 
exprefiion  of  his  own  fentiments,  and  intelligible  only 
to  himfelf. 

It  is  alfo  probable,  that  fome  might  by  thefe  means 
take  down  the  heads  of  a  difeourfe  or  oration  }  but  few, 
very  few,  it  is  prefumed,  could  have  followed  a  fpeaker 
through  all  the  meanders  of  rhetoric,  and  noted  with 
precifion  every  fyllable,  as  it  dropt  from  his  mouth,  in 
a  manner  legible  even  to  themfelves. 

To  arrive  at  fuch  confummate  perfe&ion  in  the  art 
was  referved  for  more  modern  times,  and  is  ftill  an  ac- 
quifition  by  no  means  general. 

In  every  language  of  Europe,  till  about  the  clofe  of 
the  1 6U1  century,  the  Roman  plan  of  abbreviating  (viz. 
fubffituting  the  initials  or  radicals,  with  the  help  of  ar¬ 
bitrages,  for  words)  appears  to  have  been  employed. 
Till  then  no  regular  alphabet  had  been  invented  ex- 
prefsly  for  fienography,  when  an  Englifh  gentleman  of 
the  name  of  Willis  invented  and  publifhed  one  (b).  His 
plan  was  foon  altered  and  improved,  or  at  leafl  pretend¬ 
ed  to  be  fo.  One  alteration  fucceeded  another  $  and  at 


intervals,  for  a  feries  of  years  paft,  fome  men  of  inge¬ 
nuity  and  application  have  compofed  and  publifhed  fy- 
ftems  of  fienography,  and  doubtlefs  have  themfelves  reap¬ 
ed  all  the  advantages  that  attend  it.  Rut  among  the 
various  methods  that  have  been  propofed,  and  the  dif¬ 
ferent  plans  that  have  been  adopted  by  individuals,  none 
has  yet  appeared  fortunate  enough  to  gain  general  ap¬ 
probation  ;  or  proved  fufficiently  firaple,  clear,  and  con¬ 
cife,  to  be  univerfally  ftudied  and  praClifed. 

Some  fyftems  are  replete  with  unmeaning  fymbols, 
perplexing  arbitrages,  and  ill-judged  contractions  y 
which  render  them  fo  difficult  to  be  attained  by  a  com¬ 
mon  capacity,  or  ordinary  application,  that  it  is  not  to 
be  wondered  at  if  they  have  funk  into  negleCl,  and  are 
now  no  longer  known  (c).  Other  fy items,  by  being 
too  prolix,  by  containing  a  multiplicity  of  characters, 
and  thofe  charadters  not  fimple  or  eafily  remembered, 
become  ineffectual  to  the  purpofe  of  expedition,  and  are 
only  fuperior  in  obfeurity  to  a  common  hand.  Seme, 
again,  not  only  rejedt  all  arbitraries  and  contractions, 
but  even  prepofitions  and  terminations ;  which  laft,  if 
not  too  lavitldy  employed  and  badly  devifed,  highly 
contribute  to  promote  both  expedition  and  legibility  \ 
and  though  they  reduce  their  characters  to  fewer  than 
can  poflibly  exprefs  the  various  modifications  of  found, 
yet  they  make  nearly  one  half  of  them  complex.  In  the 
difpofition  of  the  vowels,  there  is  the  greateft  perplexity 
in  moil  fvftems.  A  dot  is  fometimes  fubftituted  for  a1! 
the  vowels  indifcriminately,  and  the  judgement  is  left 
to  determine  which  letter  out  of  fix  any  dot  is  intended 
to  exprefs  }  or  a  minute  fpaee  is  allotted  them  }  fo  that 
unlefs  they  be  arranged  with  mathematical  precifion 
they  cannot  be  diftinguifhed  from  one  another ;  but 
fuch  a  minute  attention  is  inconfiftent  with  the  nature 
of  fnort-hand,  which  fhould  teach  us  to  write  down  in 
a  fhort  time,  as  well  as  in  finall  bounds,  what  we  wifh 
to  preferve  of  what  we  hear.  Nor  is  the  plan  of  lifting 
the  pen  and  putting  the  next  confonant  in  the  vowel’s 
place,  in  the  middle  of  words,  lefs  liable  to  objeClions  \ 
or  that  of  reprefenting  all  the  vowels  by  diflinCl  cha¬ 
racters,  being  obvioufly  ill  calculated  for  facility  and 

difpatch, 


(a)  The  value  of  fienography  is  not  unknown  to  the  learned  \  and  the  care  and  fuccefs  with  which  it  has  been 
lately  cultivated  in  thefe  kingdoms  will,  in  all  probability,  foon  render  it  an  objeft  of  general  attention.  No 
one,  however,  appears  to  us  to  have  fimplified  and  improved  the  ait  fo  much  as  Dr  Mavor,  author  of  Umverfal 
Stenography ,  who  has  liberally  permitted  us  to  prefent  our  readers  with  a  complete  view  of  his  fcheme.  To 
thofe  wTho  wifh  to  become  proficients  in  Short- WRITING,  we  earneftly  recommend  his  entire  publication  (printed 
for  Cadell  and  Davis,  Strand,  London),  which  in  many  fchools  of  the  firft  reputation  now  forms  a  deferved  clafs^- 
book. 

(B)  Mr  Locke  fays,  a  regular  method  of  fhort-writing  feems  to  be  known  and  praClifed  only  in  Britain.  This 
is  not  now  the  cafe  *,  and  indeed  there  is  no  reafon  to  doubt  whether  charaClers  may  not  be  invented  to  exprefs 
the  various  founds,  or  letters,  employed  in  any  language,  either  ancient  or  modern. 

(c)  A  lift  of  writers  on  fienography.  Mr  Addy,  Alridge,  Angell,  Annet,  Blandemcre,  Bloffet,  Botley, 
Bridges,  Byrom,  Coles,  Crofs,  Dix,  Everardt,  Ewen,  Facev,  Farthing,  Gibbs  Grceme,  Gurney,  Heath,  Holdf- 
worth,  Hopkins,  Jeake,  Labourer,  Lane,  Lyle,  Macauley,  Mafon,  Mavor,  Metcalfe,  Nicholas,  Palmer,  Rich, 
Ridpath,  Shelton,  Steele,  Tanner,  Taylor,  Tbickneffe,  Tiffen,  Webfter,  Wefton,  Williamfon,  Willis,  B.  D. 
and  Willis,  & c, 
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diFpatch,  and  confequenily  inadmiffible  into  any  ufeful 
fyftem. 

It  is  to  be  confelTed,  that  the  perfon  who  firfk  propo- 
fed  the  omiffion  of  vowels  in  the  middle  of  xvords  (d), 
which  it  is  obvious  are  not  wanted,  and  invented  let¬ 
ters,  which  could  be  connected  as  in  a  running  hand 
without  lifting  the  pen  in  the  middle  of  the  word,  made 
a  real  improvement  on  the  works  of  his  predeceffors. 
But,  in  fine,  moft  fyftems,  either  in  their  plan  or  execu¬ 
tion,  labour  under  fome  capital  defeb,  attended  with 
circumftances  highly  difcouraging  to  the  learner,  and 
which  in  a  great  meafure  defeat  the  end  of  their  inven¬ 
tion,  by  being  too  complicated  to  be  learned  with  eafe 
and  remembered  with  accuracy,  or  to  be  prabifed  with 
the  expedition  which  is  requifite  ;  and  fo  difficult  to  be 
deciphered,  that  a  man  can  fcarcely  read  what  he  has 
juft  written. 

To  obviate  thefe  defers  ;  to  provide  againft  prolixity 
and  concifenefs,  which  might  occafion  obfcurity  ;  to  ex¬ 
hibit  a  fyftem  founded  on  the  fimpleft  principles,  which 
might  be  eafily  learned  and  read,  and  yet  be  capable  of 
the  utmoft  expedition— were  the  motives  that  gave  rife 
to  the  prefent  attempt. 

This  method  will  be  found  different  from  any  yet 
pnblifhed,  and  fupeiior  to  all  in  the  difpofition  of  the 
vowels  and  the  facility  cf  arranging  them  ;  the  confufion 
in  placing  which  feems  to  detract  from  the  merit  of  the 
bell  performances  on  the  fubjeb  ;  and  it  may  be  affirm¬ 
ed,  without  oftentation,  that  charabers  fimpler  in  their 
form,  and  more  perfect  in  their  union,  have  not  been 
applied  to  the  art  of  Renography. 

As  well  as  it  could  be  determined,  the  fimpleft  cha¬ 
mbers  are  appropriated  to  the  letters  moft  ufually  em¬ 
ployed  :  indeed,  as  far  as  poffible,  thofe  which  are  com¬ 
plex  have  been  rejebed  ;  but  as  it  was  an  objeb  always 
kept  in  view  that  the  writing  fliould  be  on  a  line,  a  few 
tire  admitted  into  the  alphabet  for  that  reafon. 

The  chambers  for  the  double  and  triple  confonants 
are  the  eafieft  that  could  be  invented,  confident  with 
perfpicuity  (e)  ;  for  care  has  been  taken  to  provide 
againft  all  obfcurity  which  might  arife  by  adopting 
letters  too  fimilar  in  their  formation;  and  with.re- 
Fpeb  to  the  prepofitions  and  terminations,  thofe  which 
occur  moft  frequently  are  expreffed  by  the  fimpleft  cha¬ 
mbers,  which  will  be  found  perfebly  eafy  in  their  ap¬ 
plication. 

The  arbitraries  are  few  in  number  (f),  and  the  arbi¬ 
trary  abbreviations,  as  they  are  entirely  from  the  letters 
of  the  alphabet,  and  chofen  from  fome  thoufands  of 
words  in  common  ufe,  will  well  repay  the  learner  for 
*n  hour’s  trouble  in  committing  them  to  memory. 

The  laft  chapter  lays  down  a  fcheme  of  abbreviation, 


comprifed  in  a  few  rules,  perfebly  eafy  to  be  underixood 
and  prabifed  by  proficients  in  this  art,  which  we  hope 
will  anfwer  the  expebation  of  the  author,  and  will  be 
found  free  from  the  perplexity  complained  of  in  many 
fyltems  where  abbreviation  is  admitted.  The  principal 
rules  are  new,  are  fo  eafy,  fo  extenfive  in  their  ufe,  and 
fo  confident  with  expedition  and  legibility,  if  applied 
with  judgement,  that  they  alone  might  fuffice.  The 
learner  is  however  advifed  by  no  means  to  adopt  any 
of  them,  till  experience  has  convinced  him  that  they 
may  be  ufed  without  error  or  injury  to  legibility.  All 
abbreviating  rules  are  fuited  to  thofe  only  who  have 
made  fome  progrefs  in  the  ftenographic  art ;  for  al¬ 
though  they  certainly  promote  expedition  in  a  wonder¬ 
ful  manner,  and  afford  the  greateft  eafe  to  a  proficient, 
yet  a  learner,  as  expedition  is  not  his  firft,  though  his 
ultimate  view,  fhould  admit  of  nothing  that  in  the  leaft 
renders  the  reading  difficult. 


CHAP.  II. 

The  Engliffi  alphabet  confifts  of  twenty-fix  letters;,^  XeMm 
fix  of  which  are  vowels,  a ,  e ,  1,  0 ,  1/,  and  y  ;  and  the  raj  pTmQ\m 
other  twenty  confonants,  b9  c ,  */,  f,g,  ft,  ft,  l,  nt,  n ,  p ,  y,p!esoffte- 
r,  S,  t,  V,  X,  and  25.  #  nography. 

This  alphabet,  as  is  obferved  by  the  beft  grammari-  *  Lowth's 
ans  that  have  written  on  the  language,  is  both  defebive  Gram. 
and  redundant  in  exprefling  the  various  modifications  of  S 

found  *.  ^  Sheridan's 

Cuftom  or  prejudice  has  affigned  fome  letters  a  place,  Lectures  on 
when  others  would  with  much  more  propriety  ex-  Elocution* 
prefs  the  fame  found  :  and  to  this  may  be  added,  that 
feveral  letters,  fometimes  in  one  word,  feem  to  be  ad¬ 
mitted  for  no  other  reafon  than  to  perplex  a  young  be¬ 
ginner  or  a  foreigner,  as  an  obftrubion  to  true  pronun¬ 
ciation,  and  to  add  to  the  apparent  length  of  the  word, 
when  they  are  entirely  quiefeent  and  ufelefs.  That  this 
is  the  genius  of  the  orthography  of  our  language  mult 
be  perceived  by  the  moft  fuperficial  obfei  ver  ;  but  no 
modern  tongue  is  abfolutely  free  from  the  fame  ex¬ 
ceptions.  In  particular,  the  French  has  a  great  num¬ 
ber  of  dormant  letters,  which,  it  is  obvious,  render  the 
pronunciation  more  difficult  and  perplexing  to  learn¬ 
ers  (g). 

But  as  it  is  neither  our  bufinefs  nor  our  intention  to 
propofe  a  mode  of  fpelling  different  from  that  in  com¬ 
mon  ufe,  when  applied  to  printing  or  long-hand  writing 
(fince  feveral  innovators  in  orthography  have  fallen  into 
contempt,  and  their  plans  have  been  only  preferved  as 
beacons  to  xvarn  others  of  the  folly  of  endeavouring  to 
fubvert  eftablifhed  principles  f )  ;  we  fhall  only  obferve,  f  Preface 
that  in  Renography,  where  the  moft  expeditious  and  to  John- 
4  S  2  concifeA*-0*- 

n  tionary . 


(e)  Mr  Byrom  rejebed  vowels  entirelv  in  the  middle  of  words,  as  others  before  him  had  only  done  partially. 
Without  critically  examining  the  executive  part  of  his  performance,  which  is  very  defebive,  it  muft  be  owned, 
that  it  is  above  the  reach  of  human  ingenuity  to  exceed  his  general  plan  ;  which  for  ever  muft  be  the  balls  of 
every  future  rational  fyftem. 

(e)  Thofe  for  tft  and  eft  may  be  either  made  upright  or  Hoping  to  the  right. 

(f)  Thefe  are  not  by  any  means  preferibed  ;  they  may  be  employed  or  not  according  to  the  fancy  of  the 
learner. 

(g)  The  Latin  and  Greek  claim  a  juft  fuperiority  over  every  modern  tongue  in  this  refpeb.  In  them  no  con¬ 
fufion  or  doubt  can  arife  from  the  manner  of  fpelling  ;  and  the  reader  can  fcarcely  be  wrong  (unlefs  in  quantity) 
in  founding  all  the  letters  he  fees. 
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eoncife  meLhod  is  the  belt,  if  confident  with  perfpicuity, 
the  following  fimple  rules  are  dudioufly  to  be  regarded 
and  pra&ifed. 

lliJLE  I.  All  quiefcent  confonants  in  words  are  to 
be  dropped  3  and  the  orthography  to  be  diredled  only 
by  the  pronunciation :  which  being  known  to  all,  will 
render  this  art  attainable  by  thofe  who  cannot  fpell  with 
precifion  in  long  hand. 

Rule  II.  When  the  abfence  of  confonants,  not  en¬ 
tirely  dormant,  can  be  eafily  known,  they  may  often  be 
omitted  without  the  lead  obfeurity. 

Rule  III.  Two  or  fometimes  more  confonants  may, 
to  promote  greater  expedition,  be  exchanged  for  a  fingle 
one  of  nearly  fimilar  found  3  and  no  ambiguity  as  to  the 
meaning  enfue  (h). 

Rule  IV.  When  two  confonants  of  the  fame  kind 
or  fame  found  come  together,  without  any  vowel  be¬ 
tween  them,  only  one  is  to  be  expreffed  3  but  if  a  vowel 
or  vowels  intervene,  both  are  to  be  written  :  only  ob- 
ferve,  if  they  are  perpendicular,  horizontal,  or  oblique 
lines,  they  mull;  only  be  drawn  a  fize  longer  than  ufual  3 
and  chara&ers  with  loops  mud  have  the  fize  of  their 
heads  doubled  *. 

Might  is  to  be  written  mit ,  fight  fit ,  machine  mafhtn , 
enough  enuf  laugh  laf,  prophet  profet ,  phyfics  fifth, 
through  thro'1,  foreign  foren ,  fovereign  foveren ,  pfalm 
fiani ,  receipt  refet ,  write  rite,  wright  nt,  ifland  Hand , 
knavery  navery ,  temptation  te?ntation ,  knife  tiife ,  flick 
fitk,  thigh  tin ,  honour  otiour ,  indiflfnent  indite  men  t,  ac- 
4  quaint  a  quaint ,  chaos  haos,  &c. 

Second  rule  Strength  Jlrenth ,  length  lenth ,  Wxen&ftxiy  frenfhip,  con- 

exemph-  ne(q  cone]> 9  commandment  comanment ,  conjunct  corijunt , 
humble  humle ,  lumber  turner,  dumber  Jluiner,  number 
numer,  exemplary  exetnlary,  &c. 

Rocks  rox,  a£fs  aks  or  ax,  faffs  faks  or  fax,  did  riffs 
dijlriks,  or  difir  ix,  affeefs  afehs  or  of  ex,  affliffs  afiihs  or 
ajiix,  conquer  konhr,  See, 

Letter  leter,  little  title,  command  comand,  error  eror , 
terror  ter  or,  &c.  But  in  remember,  moment,  JiJier,  and 
fuch  like  words,  where  two  confonants  of  the  fame  name 
have  an  intervening  vowel,  both  of  them  mud  be  writ¬ 
ten. 

Thefe  four  rules,  with  their  examples,  being  carefully 
confidered  by  the  learner,  will  leave  him  in  no  doubt 
concerning  the  difpofition  and  management  of  the  con¬ 
fonants  in  this  fcheme  of  diort-writing  3  we  (hall  there¬ 
fore  proceed  to  lay  down  rules  for  the  application  of  the 
vowels  with  eafe  and  expedition. 

Rule  I.  Vowels,  being  only  fimple  articulate  founds, 
though  they  are  the  conne&ives  of  confonants,  and  em¬ 
ployed  in  every  word  and  every  fyllable,  are  not  necef- 
fary  to  be  inferted  in  the  middle  of  wmrds  3  becaufe  the 
confonants,  if  fully  pronounced,  with  the  adidance  of 
connexion,  will  always  difeover  the  meaning  of  a  wutd, 
and  make  the  writing  perfe&ly  legible. 

Rule  II.  If  a  vowel  is  not  drongly  accented  in  the 
incipient  fyllable  of  a  word,  or  if  it  is  mute  in  the  final, 
it  is  likewife  to  be  omitted  3  becaufe  the  found  of  the 


tied. 
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incipient  vowel  is  often  implied  in  that  of  the  fil’d  con- 
fonant,  which  will  confequently  fupply  its  place. 

Rule  III.  But  if  the  vowel  conditutes  the  fird  or 
lad  fyllable  of  a  word,  or  is  drongly  accented  at  its 
beginning  or  end,  that  vowel  is  continually  to  be  writ¬ 
ten. 

Rule  IV.  If  a  word  begins  or  ends  with  twro  or  more 
vowels  though  feparated,  or  when  there  is  a  coalition  of 
vowels,  as  in  diphthongs  and  triphthongs  3  only  one  of 
them  is  to  be  expreffed,  which  mud  be  that  which  agrees 
bed  with  the  pronunciation. 

Rule  V.  In  monpfyllables,  if  they  begin  or  end  with 
a  vowel,  it  is  always  to  be  inferted,  unlefs  the  vowel  be 
e  mute  at  the  end  of  a  word. 

Such  are  the  general  principles  of  this  art  3  in  vindi¬ 
cation  and  fupport  of  which  it  will  be  needlefs  to  offer 
any  arguments,  when  it  is  confidered  that  brevity  and 
expedition  are  the  chief  obje<51s,  if  confident  with  legi¬ 
bility  3  and  the  fubfequent  fpecimens  in  the  orthography 
recommended  will,  we  hope,  be  fufHcient  to  fhow  that 
there  is  no  real  deficiency  in  the  lad  mentioned  parti¬ 
cular.  s 

He  who  md  us  md  be  etrnl,  grt,  nd  mnptnt.  It  is  Specimen 
or  dty,  as  rfnl  bngs,  to  frv,  lv,  nd  oby  km. — A  mn  tht°^he 
wd  avd  blm,  did  be  frkmfpk  in  al  hs  axns,  nd  ndvr  wth  jr 
al  hs  mt  to  pis  evry  bdy. — I  wd  nt  frm  any  knxns  wth  phy< 
a  mn  who  hd  no  rgrd  fr  hmslf  3  nthr  wd  I  blv  a  mn  who 
lid  ons  tld  me  a  li. —  Onr  is  of  al  thngs  the  md  dfklt  to 
prfrv  ntrndid’3  nd  whn  ons  mpchd,  lk  the  chdty  of  a 
wmn,  nvr  dins  wth  its  wntd  ldr. — Wth  gd  mnrs, 
kmplfms  nd  an  efy  pit  adrs,  mny  nik  a  fgr  in  the  wrl, 
whs  mnl  ablts  wd  fkrfly  hv  rsd  thm  aby  the  rnk  of  a 
ftmn. — Idlns  is  the  prnt  of  a  tlifnd  msfrtns,  wch  ar  nvr 
fit  by  the  nddrs :  it  is  a  pn  nd  a  pndimnt  of  itslf,  nd 
brngs  writ  nd  bgry  in  its  trn. — Vrtu  is  the  frd  thng  tht 
did  be  rgrdd  3  it  13  a  rwrd  of  itslf  3  mks  a  mn  rfpktbl 
hr,  nd  wl  mk  hm  etrnly  hpy  lirftr. — Prd  is  a  md  prnfs 
psn,  wch  yt  ws  plntd  by  hvn  in  ur  ntr,  to  rs  ur  emlsn 
to  imtt  grt  nd  wrthy  krktrs  or  axns,  to  xt  in  us  a  si  fr 
wht  is  rt  nd  gd,  nd  a  Idbl  ndgnfn  gnd  oprfrs  nd  wrks 
of  any  knd  of  nkyty  3  in  dirt,  to  mk  us  st  a  prpr  vlu  upn 
urvds,  nd  dfps  a  wrthls  flo,  hu  evr  xltd.  Ths  fr  prd  is 
a  vrtu,  nd  my  gdly  be  kid  a  grtns  of  d.  Bt  prd,  lk 
othr  pfns,  gnrly  fxs  upon  rng  obgks,  or  is  apld  in  rng 
prprfns.  Hu  kmn  is  it  to  fe  a  rtch  whm  evry  vs  hs 
rndrd  mfrbl,  nd  evry  fly  kntmtbl,  vlng  hmflf  on  hs  Iff 
brth,  nd  bdng  ths  ildrs  nfdtrs,  of  whm  he  nhrts  nthng 
bt  the  nm  or  ttl !  nfdrs  who  if  thy  nu  hm,  wd  dfn  thr 
dfndnt  wth  kntmt.  But  al  prd  of  ths  frt  is.  fly?  nd  evr 
to  be  avdd. 


CHAP.  III. 

As  the  whole  of  this  art  depends  upon  a  regular  me¬ 
thod  and  a  fimple  alphabet,  we  have  not  only  endea¬ 
voured  to  edablifh  the  former  on  fatisfa&ory  principles, 
but  have  been  careful  to  appropriate,  according  to  the 
comparative  frequency  of  their  occurrence,  fuch  charac¬ 
ter 


(h)  By  this  rule  likewife  q  and  v  in  the  middle  of  words,  but  never  in  the  beginning,  may  be  exchanged  for 
h  and  f  when  they  admit  of  an  eafier  connc&ing  with  the  following  chara£fer,  or  will  make  the  writing  appear 
neater. 
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ters  for  the  letters  ns,  after  repeated  trials  and  altera¬ 
tions,  were  conceived  to  be  the  bed  adapted  for  dif- 
patch. 

The  Aenographic  alphabet  confids  of  18  diftinCl  cha¬ 
racters  (viz.  two  for  the  vowels  and  the  red  for  the  con- 
fonants),  taken  from  lines  and  femicircular  curves }  the 
formation  and  application  of  which  we  (hall  now  explain, 
beginning  with  the  vowels. 

For  the  three  fird  vowels,  *,  e ,  and  i\  a  comma  is  ap¬ 
propriated  in  different  pofitions  *,  and  for  the  other 
three,  0,  u,  and  y,  a  point.  The  comma  and  point, 
when  applied  to  a,  and  0 ,  is  to  be  placed,  as  in  the  Plate 
DVII.  at  the  top  of  the  next  charaCler  j  when  for  e 
and  u,  oppoAte  to  the  middle  ,  and  when  for  1  and  y,  at 
the  bottom. 

This  arrangement  of  the  vowels  is  the  mod  Ample 
and  didinCl  that  can  ealily  be  imagined.  Places  at  the 
top,  the  middle,  and  the  bottom  of  characters,  which 
make  three  different  pofitions,  are  as  eafily  diffinguifhed 
from  one  another  as  any  three  feparate  characters  could 
be  5  and  a  comma  is  made  with  the  fame  facility  as  a 
point. 

Simple  lines  may  be  drawn  four  different  ways  \  per¬ 
pendicular,  horizontal,  and  with  an  angle  of  about  45 
degrees  to  the  right  and  left.  An  afeending  oblique 
line  to  the  right,  which  will  be  perfectly  diftinCt  from 
the  red  when  joined  to  any  other  character,  may  like- 
wife  be  admitted.  Thefe  characters  being  the  fimpled 
in  nature,  are  affigned  to  thofe  five  confonants  which 
mod  frequently  occur,  viz.  /,  r,  /,  c  hard  or  h,  and  c  foft 
or  s. 

Every  circle  may  be  divided  with  a  perpendicular  and 
horizontal  line,  fo  as  to  form  like  wife  four  didinCt  cha^ 
raCters.  Thefe  being  the  next  to  lines  in  the  fimplicity 
of  their  formation,  we  have  appropriated  them  for  b,  d 
n ,  and  m. 

The  characters  exprefling  nine  of  the  confonants  are 
all  perfectly  didinCt  from  one  another  ;  eight  only  re¬ 
main  which  are  needful,  viz .fg  or  j,  h,p ,  q,  v,  w,  and 
k  •,  to  find  charaClers  for  which  we  mud  have  recourfe 
to  mixed  curves  and  lines.  The  characters  which  we 
have  adopted  are  the  ‘fimpled  in  nature  after  thofe  al¬ 
ready  applied,  admit  of  the  eafied  joining,  and  tend  to 
preferve  lineality  and  beauty  in  the  writing. 

It  mud  be  obferved  that  we  have  no  charaCler  for  c 
when  it  has  a  hard  found,  as  in  cajlle  j  or  foft,  as  in  city  ; 
for  it  naturally  takes  the  found  of  h  or  j',  which  in  all 
cafes  will  be  fufficient  to  fupply  its  place. 

R  likewife  is  reprefented  by  the  fame  character  as  /; 
only  with  this  difference,  r  is  written  with  an  afeending 
ffroke  (1),  and  /  with  a  defeending  )  which  is  always  to 
be  known  from  the  manuer  of  its  union  with  the  follow¬ 
ing  character  \  but  in  a  few  monofyllables  where  r  is  the 
only  confonant  in  the  word,  and  confequently  dands 


alone,  it  is  to  be  made  as  is  fhown  in  the  alphabet  for 
didin  Cl  ion’s  fake. 

Z,  as  it  is  a  letter  feldom  employed  in  the  Englifh 
language,  and  only  a  coarfer  and  harder  expreflion  of  j*, 
mult  be  fuppHed  by  s  whenever  it  occurs  j  as  for  Z ede- 
kiah  write  Sedekiah,  &c. 

CHAP.  IV. 

The  prepofitions  and  terminations  in  this  fcheme  ar^Ruieg  for 
fo  Ample,  that  the  greated  benefit  may  be  reaped  from  prepofitions 
them,  and  very  little  trouble  required  to  attain  them  j  and  termi- 
as  the  incipient  letter  or  the  incipient  confonant  of  allnatlons* 
the  prepositions  and  of  feveral  of  the  terminations  is 
ufed  to  exprefs  the  whole.  But  although  in  Plate 
DVII.  fufheient  fpecimens  are  given  of  the  manner  of 
their  application,  that  the  learner  of  lefs  ingenuity  oi* 
more  flow  perception  may  have  every  aflidance,  we  have 
fubjoined  the  following  dire  Cl  ions. 

Rule  I.  The  prepofition  is  always  to  be  written 
without  joining,  yet  fo  near  as  plainly  to  fhow  what 
word  it  belongs  to  $  and  the  bed  way  is  to  obferve  the 
fame  order  as  if  the  whole  was  to  be  connected. 

Rule  II.  A  prepofition,  though  the  fame  letters 
that  conditute  it  may  be  met  with  in  the  middle  or  end 
of  a  word,  Is  never  to  be  ufed,  becaufe  it  would  expofe  * 
to  obfeurity. 

Rule  III.  Obferve  that  the  prepofition  omtri  is  ex- 
preffed  by  the  vowel  0  in  its  proper  pofition  3  and  for 
anti,  anta ,  ante ,  by  the  vowel  a ,  which  the  radical  part 
of  the  word  will  eafily  didinguifh  from  being  only  Ample 
vowels. 

The  Ard  rule  for  the  prepoAtions  is  (allowing  fuch 
exceptions  as  may  be  feen  in  the  Plate)  to  be  obferved 
for  the  terminations  ;  and  alfo  the  fecond,  mutatis  mutan¬ 
dis  ;  except  that  whenever  Jis,fus ,  fys ,  cious,  tious ,  and 
ces  occur,  they  are  to  be  expreAed  as  direCled  in  the 
fourth  rule  for  the  confonants,  whether  in  the  begin¬ 
ning,  middle,  or  end  of  words  (k). 

Rule  IV.  The  terminative  charaCler  for  lion ,  Jiony 
cion,  clan,  ti an,  is  to  be  expreffed  by  a  fmall  circle  joined 
to  the  neared  letter,  and  turned  to  the  right  5  and  the 
plurals  tions,Jions ,  cions ,  cians,  tians ,  hence,  by  a  dot  on 
the  fame  Ade. 

Rule  V.  The  terminative  charaCler  for  ing,  is  to  be 
expreffed  likewife  by  a  fmall  circle,  but  drawn  to  the 
left  hand  ;  and  its  plural  ings  by  a  dot  (l). 

Rule  VI.  The  plural  fign  j*  is  to  be  added  to  the' 
terminative  charaClers  when  neceffary. 

Rule  VII.  The  Separated  terminations  are  never  to 
be  ufed  but  in  polyfyllables  or  words  of  more  fv llables 
than  one. 

Thefe  rules  duly  obferved  will  point  out  a  method  as 
concife  and  elegant  as  can  be  defired,  for  exprefling  the 

mod 


(1)  The  charaCler  for  Ji,  when  lineality  requires  it,  may  be  made  from  the  bottom  and  inverted  (fee  Plate  DVII.) J 
And  often  h  may  be  omitted  entirely,  or  a  vowel  may  be  fubflituted  in  its  dead,  without  any  injury  to  legibility,  it 
being  rather  a  breathing  than  letter. 

(k)  But  in  a  few  words  where  three  horizontal  charaClers  meet,  it  will  be  better  to  exprefs  the Jis,  &c.  by  the 
femielliptical  charaCler  in  Plate  DVII.  oppoAte  tious . 

(l)  In  horizontal  charaClers,  by  the  left  hand  is  meant  the  top,  and  by  the  right  the  fpace  below  the  letter  (fee- 
////  joined,  Plate  DVII.),  In  all  other  charaClers  the  right  and  left  pofitions  will  naturally  be  known, ; 


<5p4  S  T  E  N  O  G 

moll  frequent  and  longed  prepofitions  and  terminations 
in  the  Englidi  language.  If  it  diould  be  thought  ne~ 
ceflary  to  increafe  their  number  by  the  addition  of 
others,  it  will  be  an  eafy  matter  for  any  one  of  the  lead 
difcernment  to  do  fo,  by  proceeding  on  the  principles 
before  laid  down, 

CHAP.  V. 

RU;(* f0r  Though  a  more  concife  method  of  writing,  or  more 

abbrevia-  numerous  abbreviations,  may  not  be  indifpenfably  ne- 
tlon*  ceffary,  if  the  foregoing  directions  be  pra&ifed  for  a 
confiderable  time,  yet  contractions  will  be  found  ex¬ 
tremely  ufeful  and  convenient  to  thofe  who  have  attain¬ 
ed  a  proper  knowledge  of  the  fubject,  and  lead  to  a 
greater  degree  of  expedition,  at  the  fame  time  that  they 
diminilli  the  labour  of  writing.  It  has  been  obferved  in 
the  introduction,  that  abbreviations  are  only  to  be  em¬ 
ployed  by  proficients  in  this  art  *,  becaufe  expedition  is 
not  the  fird,  though  the  ultimate,  object  in  view  5  and 
that  an  eafy  legibility  is  of  the  utmod  confequence  to 
the  learner  5  which,  however,  cannot  be  preferved,  if 
he  adopts  too  foon  thofe  very  rules  which  in  time  will 
afford  him  the  greated  eafe  when  applied  with  judge¬ 
ment. 

The  following  fhort  and  practical  rules  will  be  found, 
we  hope,  fully  adequate  to  every  purpofe  for  which  they 
were  intended,  and  are  far  fuperior  in  the  facility  of  their 
application  to  any  which  we  have  feen. 

Rule  I.  The  ufual  abbreviations  in  long  hand  are  al¬ 
ways  to  be  followed ;  as  Mr  for  Mader,  M.  D.  for  Doc¬ 
tor  of  Phyfic,  and  Abp.  lor  Archbifhop,  &c. 

Rule  II.  Subdantives,  adjectives,  verbs,  and  parti¬ 
ciples,  when  the  fen fe  will  direct  to  the  meaning,  are 
to  be  expreffed  by  their  initial  confonant  with  the  di- 
Ringuifliing  marks  exhibited  in  Plate  DVII.  viz.  a  fub- 
dantive  mud  have  the  dot  exadly  over  its  initial  con¬ 
sonant  ,  an  adjedive  mud  have  a  dot  under  it  5  a  verb 
is  to  be  expreffed  by  a  comma  over  its  initial  confonant  \ 
and  a  participle  by  a  comma  under  (m).  Thefe  being 
the  four  principal  parts  of  fpeech  will  be  fufficient ;  and 
an  adept  will  never  be  at  a  lofs  to  know  when  he  can 
with  fafety  apply  this  rule  to  them. 

Rule  III.  To  render  the  writing  more  legible,  the 
lad  letter  of  the  word  may  be  joined  to  the  fird,  and 
the  proper  mark  applied. 

Rule  IV.  The  conftituent  or  radical  part  of  words, 
efpecially  if  they  are  long,  will  often  ferve  for  the  whole, 
or  fome times  the  fird  fy liable  1  as,  we  ought  to  mode¬ 
rate  our  ex.  by  our  circum. ;  a  man’s  man .  commonly 
ihape  his  for.  * 

Rule  V.  All  long  words  without  exception  may 
have  their  prepofitions  or  terminations  expreffed  by  the 
incipient  confonant  of  fuch  prepofition  or  termination. 

Rule  VI.  When  there  is  a  great  dependence  be¬ 
tween  the  parts  of  a  fentence,  the  initial  letter  will  often 
fuffice  $  as  L.  is  the  capital  of  Great  B. ;  the  elded  S. 
of  the  king  of  Great  B.  is  dyled  prince  of  W.  Every 
.one,  it  is  prefumed,  will  allow  this  to  be  perfe&ly  le- 
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giblc  in  long-hand,  then  why  may  it  not  in  denogra- 
phy  ? 

Rule  VII.  The  terminations  nefs  and  lefs  may  be 
omitted  \  as  faithfulncfs  is  only  to  be  written  faithful ; 
forwardnefs, forward ;  heedlefs ,  heed  ;  JluhhornefsJhib - 
born ,  Sic. 

Rule  VIII.  The  fecond  and  third  perfons  of  verbs, 
ending  in  eth  and  ejl ,  may  be  expreffed  by  s  ;  as,  he 
loves,  thou  teaches  ;  indead  of  he  toveth ,  thou  teachcjl : 
or  even  without  s  ;  as,  he  love ,  &c. 

Rule  IX.  Words  may  often  be  entirely  omitted, 
and  yet  no  ambiguity  enfue  j  as,  In  beginning  God  crea¬ 
ted  heaven  and  earth ,  for  In  the  beginning  God  created 
the  heaven  and  the  earth. 

Rule  X.  When  there  is  an  immediate  repetition  of 
a  fentence  or  wrord,  a  line  is  to  be  drawrn  under  the  fen¬ 
tence  or  word  to  be  repeated  \  as,  Amen,  Amen,  is  to  be 
written  Amen ;  but  if  any  words  intervene  before  a 
wrnrd  or  fentence  is  to  be  repeated,  the  line  mud  be 
drawn  as  before,  and  a  a  or  mark  of  omiilion  placed 
where  the  repetition  fhould  begin  5  as,  Is  it  juj}  the  in¬ 
nocents  fhould  be  condemned  a  reviled  ? 


The  Contents  of  the  Stenographic  Plates . 

Fabricius's  Reply  to  Pyrrhus . 

As  to  my  poverty,  you  have  indeed,  Sir,  been  rightly  Plate 
informed.  My  whole  edate  confids  in  a  houfe  of  but  DVI1I. 
mean  appearance,  and  a  little  fpot  of  ground,  from 
which  by  my  own  labour  I  draw  my  fupport.  But  if 
by  any  means  you  have  been  perfuaded  to  think,  that 
this  poverty  makes  me  lefs  confidered  in  my  country, 
or  in  any  degree  unhappy,  you  are  extremely  deceived. 

I  have  no  reafon  to  complain  of  fortune,  fhe  fupplies  me 
with  all  that  nature  requires  }  and  if  I  am  without  fu~ 
perfluities,  I  am  alfo  free  from  the  defire  of  them. 

With  thefe  I  confefs  I  fhould  be  more  able  to  fuccour 
the  neceffitous,  the  only  advantage  for  which  the  weal¬ 
thy  are  to  be  envied }  but  as  fmall  as  my  pofftffions  are, 

I  can  dill  contribute  fomething  to  the  fupport  of  the 
date  and  the  affidance  of  my  friends.  With  regard  to 
honours,  my  country  places  me,  poor  as  I  am,  upon  a. 
level  with  the  riched  :  for  Rome  knowrs  fio  qualifica¬ 
tions  for  great  employments  but  virtue  and  ability.  She 
appoints  me  to  officiate  in  the  mod  augud  ceremonies 
of  religion  ;  flie  entruds  me  with  the  command  of  her 
armies ;  fhe  confides  to  my  care  the  mod  important  ne¬ 
gotiations.  My  poverty  does  not  kffen  the  weight  and 
influence  of  my  counfels  in  the  fenate  5  the  Roman 
people  honour  me  for  that  very  poverty  which  you  con- 
fider  as  a  difgrace  •,  they  know  the  many  opportunities 
I  have  had  in  war  to  enrich  myfelf  without  incurring 
cenfure  *,  they  are  convinced  of  my  difintereded  zeal 
for  their  profperity  *,  and  if  I  have  any  thing  to  com¬ 
plain  of  in  the  return  they  make,  it  is  only  the  excefs 
of  their  applaufe.  What  value  then  can  I  fet  upon 
your  gold  and  filver !  What  king  can  add  any  thing  to 
my  fortune  !  Ahvays  attentive  to  difeharge  the  duties 

incumbent 


(m)  The  dot  or  comma  being  placed  thus  will  never  occafion  them  to  be  midaken  for  vow7els,  becaufe  they 
fhould  always  be  on  one  fide  or  other )  wrhereas  the  mark  for  parts  of  fpeech  may  condantly  be  placed  exactly  over 
or  under. 
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Incumbent  on  me,  I  have  a  mind  free  from  felf-reproach, 
and  I  have  an  honed  fame.  Dodfley's  Preceptor. 

Letter  to  a  Friend  againjl  wqfte  of  Time . 

Converfe  often  with  yourfelf,  and  neither  lavifii  your 
time,  nor  fuffer  others  to  rob  you  of  it.  Many  of  our 
hours  are  Aolen  from  us,  and  others  pafs  infenfibly  away  ; 
but  of  both  thefe  Ioffes  the  mod  (hameful  is  that  which 
happens  through  our  own  negleft.  If  we  take  the 
trouble  to  obferve,  we  (hall  find  that  one  confiderable 
part  of  our  life  is  fpent  in  doing  evil,  and  the  other  in 
doing  nothing,  or  in  doing  what  we  (hould  not  do.  We 
don’t  feem  to  know  the  value  of  time,  nor  how  precious 
a  day  is  ;  nor  do  we  confider  that  every  moment  brings 
us  nearer  our  end.  Refled  upon  this,  I  entreat  you, 
and  keep  a  Arid  account  of  time.  Procradination  is 
the  mod  dangerous  thing  in  life.  Nothing  is  properly 
ours  but  the  inflant  we  breathe  in,  and  all  the  red  is 
nothing}  it  is  the  only  good  we  poffefs;  but  then  it  is 
fleeting,  and  the  firff  comer  robs  us  of  it.  Men  are  fo 
weak,  that  they  think  they  oblige  by  giving  of  trifles, 
and  yet  reckon  that  time  as  nothing  for  which  the  mod 
grateful  perfon  in  the  world  can  never  make  amends. 
Let  us  therefore  confider  time  as  the  mod  valuable  of 
all  things*,  and  every  moment  fpent,  without  fome  im¬ 
provement  in  virtue  or  fome  advancement  in  goodnefs, 
as  the  greated  fublunary  lofs. 

St  Paul's  Speech  before  Agrippa  and  Fefus . 

I  think  myfelf  happy,  King  Agiippa,  that  I  (hall  an- 
fwer  for  myfelf  this  day  before  thee,  touching  all  things 
whereof  I  am  accufed  of  the  Jews  :  efpecially  becaufe 
I  know  thee  to  be  expert  in  all  cuftoms  and  queffions 
which  are  among  the  jews,  wherefore  I  befeech  thee  to 
hear  me  patiently.  My  manner  of  life  from  my  youth, 
which  was  at  fir  A  among  mine  own  nation  at  Jerufalem, 
know  all  the  Jews,  which  knew  me  from  the  begin¬ 
ning  (if  they  would  tefiify),  that,  after  the  ff railed  fed 
of  our  religion  I  lived  a  Pharifee.  And  now  I  fland 
and  am  judged  for  the  hope  of  the  promife  made  by 
God  unto  our  fathers  :  unto  which  promife  our  twelve 
tribes  inflantly  ferving  God  day  and  night  hope  to 
come  }  for  which  hope’s  fake,  King  Agiippa,  I  am  ac¬ 
cufed  of  the  Jews.  Why  (hould  it  be  thought  a  thing 
incredible  with  you,  that  God  (hould  raife  the  dead, 
when  God  himfelf  has  given  affurance  of  it  unto  all 
men,  in  that  he  hath  raifed  Chrid  from  the  dead  ?  As 
for  my  own  part,  mod  noble  Fed  us,  I  own  I  once  ve¬ 
rily  thought  that  even  I  myfelf  ought  to  do  many  things 
contrary  to  the  name  of  Jefus  of  Nazareth.  Which 
thing  I  alfo  did  in  Jerufalem.  I  puniflied  the  faints 
oft  in  every  fynagogue,  and  compelled  them  to  blaf- 
pheme  *,  and  being  exceedingly  mad  againd  them,  I 
perfecuted  them  even  unto  Arange  cities.  In  purfuit 
of  which,  as  I  went  to  Damafcus,  with  authority  and 
com  mi  (lion  from  the  chief  prieAs  :  At  mid-day,  O  king, 
I  faw  in  the  way  a  light  from  heaven,  above  the  bright- 
nefs  of  the  fun,  (Inning  about  me,  and  them  which  jour¬ 
neyed  with  me.  And  when  we  were  all  fallen  to  the 
earth,  I  heard  a  voice  fpeaking  unto  me,  and  faying  in 
tne  Hebrew  tongue,  Saul,  Saul,  why  perfecuteA  thou 
me  ?  It  is  hard  for  thee  to  kick  again  A  the  pricks. 
And  I  faid,  Who  art  thou,  Lord?  And  heffaid,  I  am 
Jefus  whom  thou  perfecuteA.  But  rife,  and  Hand  up- 
on  thy  feet :  for  I  have  appeared  unto  thee  for  this  pur- 


pofe,  to  make  thee  a  miniAer  and  a  witnefs  both  of 
thefe  things  which  thou  haA  feen,  and  of  thofe  things 
in  which  I  will  appear  unto  thee.  Whereupon,  O  king 
Agrippa,  I  was  not  difobedient  to  the  heavenly  vifion ; 
but  (hewed  fir  A  unto  them  of  Damafcus,  and  at  Jeru¬ 
falem,  and  throughout  all  the  coaAs  of  Judea,  and  then 
to  the  Gentiles,  that  they  Aiould  repent  and  turn  to 
God.  For  thefe  caufes  the  Jews  caught  me  in  the 
temple,  and  went  about  to  kill  me.  Having  therefore 
obtained  help  of  God,  I  continue  unto  this  day,  wit- 
nelling  both  to  fmall  and  great,  faying  none  other  things 
than  thofe  which  the  prophets  and  Mofes  did  fay  (hould 
come  :  That  Chrift  fhould  fuffer,  and  that  he  Aiould  be 
the  firA  that  Aiould  rile  from  the  dead,  and  Aiould  Aiow 
light  unto  the  people,  and  to  the  Gentiles.  This  is  the 
real  truth  :  Believe  me,  I  am  no  peAilent  fellow,  nor 
mover  of  fedition  ;  but  always  endeavour  all  that  lies 
in  me  to  preferve  a  confcience  void  of  offence  towards 
God  and  towards  man  :  nor  can  the  Jews  prove  the 
things  whereof  they  now  accufe  me.  Neither  am  I, 
FeAus,  befides  myfelf ;  but  fpeak  thus  freely  before  the 
king,  becaufe  he  knows  thefe  things  to  be  fa£l  ;  yea,  I 
am  fully  perfuaded  the  king  knows  them  all  to  be  fa£t ; 
for  they  were  not  done  in  a  coiner.  King  Agrippa, 
believed  thou  the  prophets  ?  I  know  that  thou  believed. 
And  would  to  God  that  not  only  thou,  but  alfo  all  that 
hear  me  this  day,  were  altogether  fuch  as  I  am  except 
thefe  bonds.  Holmes's  Rhetoric. 

Pope  to  Atterbunj . 

Once  more  I  write  to  you  as  I  promifed,  and  this- 
once  I  fear  will  be  the  laA  }  the  curtain  will  foon  be 
drawn  between  my  friend  and  me,  and  nothing  left  but 
to  with  you  a  long  good  night ;  may  you  enjoy  a  date 
of  repofe  in  this  life  not  unlike  that  deep  of  the  foul 
which  fome  have  believed  is  to  fucceed  it,  where  we  lie 
utterly  forgetful  of  that  world  from  which  we  are  gone, 
and  ripening  for  that  to  which  we  are  to  go.  If  you 
retain  any  memory  of  the  pad,  let  it  only  image  to 
you  what  has  pleafed  you  bed  ;  fometimes  prefent  a 
dream  of  an  abfent  friend,  or  bring  you  back  an  agree¬ 
able  convention.  But,  upon  the  whole,  I  hope  you 
will  think  lefs  of  the  time  pad  than  the  future ;  as  the 
former  has  been  lefs  kind  to  you  than  the  latter  infal¬ 
libly  will  be.  Do  not  envy  the  world  your  Audies  : 
They  will  tend  to  the  benefit  of  men,  againd  whom 
you  can  have  no  complaint  ;  I  mean,  of  all  poderity  ; 
and,  perhaps,  at  your  time  of  life,  nothing  elfe  is  worth 
your  care.  What  is  every  year  of  a  wife  man’s  life 
but  a  cenfure  or  critic  on  the  pad  ?  Thofe  whole  date  is 
the  AiorteA,  live  long  enough  to  laugh  at  one  half  of  it  : 
The  boy  defpifes  the  infant,  the  man  the  body,  the  phi- 
lofopher  both,  and  the  ChriAian  all.  You  may  now  be¬ 
gin  to  think  your  manhood  was  too  much  a  puerility; 
and  you  will  never  fuffer  your  age  to  be  but  a  fecond 
infancy.  The  toys  and  baubles  of  your  childhood 
are  hardly  now  more  below*  you  than  thofe  toys  of 
our  riper  and  our  declining  years ;  the  drums  and  rat¬ 
tles  of  ambition,  and  the  dirt  and  bubbles  of  avarice. 
At  this  time,  when  you  are  cut  off  from  a  little  fociety, 
and  made  a  citizen  of  the  world  at  large,  you  (hould 
bend  your  talents  not  to  ferve  a  party,  or  a  few,  but  ail 
mankind.  Your  genius  Aiould  mount  above  that  mid, 
in  which  its  participation  and  neighbourhood  with  earth 
hath  long  involved  it ;  To  (hine  abroad,  and  to  heaven, 

ought 


%'6 


STENOGRAPHY. 


ought  to  be  the  bufinefs  and  the  glory  of  your  prefent 
lituation.  Remember  it  was  at  fuch  a  time  that  the 
greateft  lights  of  antiquity  dazzled  and  blazed  the  moft  $ 
in  their  retreat,  in  their  exile,  or  in  their  death.  But 
why  do  I  talk  of  dazzling  or  blazing  ?  it  was  then  that 
they  did  good,  that  they  gave  light,  and  that  they  be¬ 
came  guides  to  mankind,  Thofe  aims  alone  are  wor¬ 
thy  of  fpirits  truly  great,  and  fuch  I  therefore  hope 
will  be  yours.  Refentment  indeed  may  remain,  per¬ 
haps  cannot  be  quite  extinguiftied,  in  the  nobleft  minds  j 
but  revenge  will  never  harbour  there  :  Higher  principles 
than  thofe  of  the  firft,  and  better  principles  than  thofe 
of  the  latter,  will  infallibly  influence  men  whofe 
thoughts  and  whofe  hearts  are  enlarged,  and  caufe  them 
to  prefer  the  whole  to  any  part  of  mankind,  efpecially 


to  fo  fmall  a  part  as  one’s  Angle  felf.  Believe  me,  my 
Lord,  I  look  upon  you  as  a  fpirit  entered  into  another 
life,  as  one  juft  upon  the  edge  of  immortality,  where 
the  paflions  and  affections  mult  be  much  more  exalted, 
and  where  you  ought  to  defpife  all  little  views  and  all 
mean  retrofpcCts.  Nothing  is  worth  your  looking  back  : 
and  therefore  look  forward,  and  make  (as  you  can)  the 
world  look  after  you  ;  but  take  care  it  be  not  with 
pity,  but  with  efteem  and  admiration.  I  am,  with  the 
greateft  fincerity  and  paffion  for  your  fame  as  well  as 
hap  pine  fs,  your,  &c. 

The  above  moft  charming  and  moft  affeCtionate  let¬ 
ter  was  written  about  a  month  before  Atterbury  bi~ 
ftiop  of  Rochefter  was  fent  into  banilhment,  and  is  uni- 
verfally  admired. 


S  T  E 


STENTOROPHONIC  tube,  a  fpeaking  trumpet ; 
thus  called  from  Stentor,  a  perfon  mentioned  by  Homer. 
See  Trumpet. 

STEP,  in  a  fliip,  a  block  of  wood  fixed  on  the  decks 
or  bottom  of  a  fliip,  and  having  a  hole  in  its  upper  fide, 
fitted  to  receive  the  heel  of  a  maft  or  capftern.  The 
fteps  of  the  main  and  foremafts  of  every  (hip  reft  upon 
the  kelfon,  to  which  they  are  firmly  fecured  by  knees, 
bolts,  or  fpike-nails.  The  ftep  of  the  mizen-maft  ufually 
lefts  upon  the  lower  deck. 

STEPHANIUM,  a  genus  of  plants  belonging  to 
the  pentandria  clafs }  and  in  the  natural  method  rank¬ 
ing  under  the  47th  order,  Stellate?.  See  Botany  In¬ 
dex. 

STEPHANOPHORUS,  in  antiquity,  the  chief 
prieft  of  Pallas,  who  prefided  over  the  reft.  It  was 
ufual  for  every  god  to  have  a  chief  prieft  $  that  of  Pal¬ 
las  was  the  Stephanophorus  juft  mentioned,  and  that  of 
Hercules  was  called  Dadouchus.— Stephanophorus  was 
alfo  a  prieft  who  aflifted  the  women  in  the  celebration 
of  the  feftival  Thefmophoria. 

STEPHANUS  Byzantinus,  an  able  grammarian, 
who  lived  in  the  fifth  or  fixth  century.  He  wrote  a 
Dictionary,  in  which  he  made  a  great  number  of  obfer- 
vations,  borrowed  from  mythology  and  hiftory,  which 
fhowed  the  origin  of  cities  and  colonies,  of  which  we 
have  nothing  remaining  but  a  mean  abridgement  by  Her- 
molaus  the  grammarian  ;  but  from  that  work  the  learn¬ 
ed  have  received  great  light ;  and  Sigonius,  Cafaubon, 
Scaliger,  Salmafius,  &c.  have  employed  themfelves  in 
illuftrating  it. 

STEPHEN,  king  of  England.  See  England, 
N°  108,  &c. 

Stephen,  or  St  Stephen's  Day ,  a  feftival  of  the  Chri- 
ftian  church,  obferved  on  the  26th  of  December,  in  me¬ 
mory  of  the  firft  martyr  St  Stephen. 

STEPHENS,  a  family  of  printers  defervedly  celebra¬ 
ted.  They  flourifhed  at  the  time  of  the  revival  of  learning, 
and  contributed  a  great  deal  towards  difpelling  the  cloud 
of  ignorance  which  had  fo  long  overfliadowed  Europe. 
Some  of  the  dallies  before  the  1 6th  century  were  in  a 
great  meafure  loft,  and  all  of  them  were  exceedingly 
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corrupted.  By  their  abilities  and  indefatigable  induftry  St  . 
thefe  defeCts  were  fupplied,  and  the  learned  were  furnilh-  ■  .  p  Y  ') 
ed  with  beautiful  and  correCt  editions  of  the  Greek  and 
Roman  authors.  Thus  the  world  was  not  only  fupplied 
with  an  inexhauftible  fund  of  amufement  and  inftruCtion 
in  thefe  ancient  writings  5  but  it  is  to  the  ardour  which 
they  infpired,  and  to  the  model  of  elegance  which  they 
difplayed,  that  the  prefent  advanced  ftate  of  literature  is 
in  a  great  meafure  owing. 

Henry  Stephens,  the  firft  of  thefe  illuftrious  men, 

Was  born  in  France,  foon  after  the  difeovery  of  print¬ 
ing,  perhaps  about  the  year  1465.  He  fettled  as  a 
printer  at  Paris,  and  was  probably  patronized  by  Louis 
XII.  A  great  proportion  of  the  books  which  he  pub- 
lilhed  were  Latin  :  They  are  printed  in  the  Roman 
letter,  and  are  not  inelegant,  though  fome  of  them 
abound  rather  too  much  in  contraClions.  He  died  about 
the  year  1520,  and  left  behind  him  three  fons,  Francis, 

Robert,  and  Charles.  His  widow  married  Simeon  de 
Colines  ( Colinceus  in  Latin),  who  thus  got  poffeflion  of 
Henry’s  printing-houfe,  and  continued  the  profeflion  till 
his  death. 

Of  Francis,  the  eldeft  fon,  little  more  is  known  than 
that  he  carried  on  bufinefs  along  with  his  father-in-law 
Colinaeus,  and  that  he  died  at  Paris  in  1550. 

Robert  Stephens,  the  fecond  fon,  was  born  in  1503. 

In  his  youth  he  made  great  proficiency  in  the  Roman, 

Greek,  and  Hebrew7  languages,  and  at  the  age  of  19 
had  acquired  fo  much  knowledge,  that  his  father-in-law 
entrufted  him  with  the  management  of  his  prefs.  An 
edition  of  the  New  Teftament  was  publiftied  under  his 
infpeCtion,  which  gave  great  offence  to  the  Paris  divines, 
who  accuied  him  of  herefy,  and  threatened  to  prevent 
the  fale  of  the  book.  Soon  after  he  began  bufinefs  him- 
felf,  and  married  Perrete  the  daughter  of  Jodocus  Ba- 
dius,  a  printer  and  an  author.  She  was  a  woman  of 
learning,  and  underftood  Latin,  which  indeed  wTas  the 
neceffary  confequence  of  her  fituation.  Her  hufband 
always  entertained  a  number  of  learned  men  as  correctors 
of  the  prefs  :  Being  foreigners,  and  of  different  nations, 
they  made  ufe  of  no  other  language  but  Latin  ;  which 
Perrete  being  accuftomed  to  hear,  was  able  in  a  fhori  time 
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Stephens,  not  only  to  underftand,  but  even  to  (peak  with  tolerable 
eafe. 

In  1531  he  publifhed  his  Latin  “  Thefaurus a 
work  of  great  importance,  which  he  laboured  at  for  two 
years.  The  mark  which  he  put  upon  all  his  books  was 
a  tree  branched,  with  a  man  looking  upon  it,  and  thefe 
words  noli  ahum  fapere ,  to  which  he  fometimes  added 
fed  time .  In  1539,  Francis  I.  made  him  his  printer, 
and  ordered  a  new  fet  of  elegant  types  to  be  founded 
for  him.  His  frequent  editions  of  the  New  Teftament 
gave  great  offence  to  the  do£lors  of  the  Sorbocine,  who 
accufed  him  of  herefy  for  his  annotations,  and  infilled 
upon  the  fuppreffion  of  fome  of  his  books.  Although 
Henry  the  French  king  in  fome  meafure  protected  him, 
the  perfecution  of  thefe  divines  rendered  him  fo  unhappy, 
not  to  mention  the  expence  and  lofs  of  time  which  an 
almoft  conftant  attendance  at  court  unavoidably  occas¬ 
ioned,  that  in  1552  he  abandoned  his  country  and  went 
to  Geneva.  Here  he  embraced  the  Proteflant  religion, 
and  thus  juftified  in  fome  meafure  the  lufpicions  or  his 
theological  enemies.  It  has  been  affirmed  by  feveral 
writers  that  he  carried  along  with  him  the  royal  types, 
and  the  moulds  alfo  in  which  they  were  cafl ;  but  it  is 
certain  that  he  never  afterwards  made  ufe  of  thofe  types. 
Befides,  is  it  poffible  that  the  author  of  fo  daring  a  theft 
could  have  been  not  only  protedled  in  Geneva,  but  even 
courted  and  honoured  by  the  mofl  eminent  men  of  the 
age  ?  Is  it  credible  that  fuch  a  crime  could  have  been 
concealed  for  60  years  *,  or  that  Henry,  the  fon  and  heir 
of  the  perpetrator,  would  have  enjoyed  the  favour  of  the 
French  king,  if  Robert  Stephens  had  afted  fuch  a  fliame- 
ful  part  ?  If  he  was  burnt  in  effigy  at  Paris,  it  was  not 
.for  theft,  but  for  having  changed  his  religion.  After 
his  arrival  at  Geneva,  he  publifhed  an  account  of  the 
difpute  between  him  and  the  Paris  divines,  which  does 
us  much  honour  to  his  abilities  as  his  Thefaurus  does 
to  his  learning.  He  died  in  1559,  after  a  life  of  the 
mofl  extraordinary  induffry.  The  books  of  which  he 
was  the  editor  were  not  fewer  than  360.  Many  of  them 
were  ancient  claffics  in  different  languages.  Several 
were  accompanied  with  annotations  wnich  he  collected, 
and  all  of  them  were  corre&ed  by  collating  manuferipts. 
He  was  fo  anxious  to  obtain  perfefl  accuracy,  that  he 
ufed  to  expofe  his  proofs  in  public,  and  reward  thofe  who 
difeovered  a  miftake.  His  books  confequently  were  very 
correft.  It  is  faid  that  his  New  Teflament,  called  0 
Mirtficam  (becaufe  the  preface  begins  with  thefe  words), 
has  not  a  {ingle  fault. 

It  was  Robert  Stephens  who  firft  divided  the  New 
Teflament  into  verfes  during  a  journey  between  Paris 
and  Lyons.  The  advantages  of  this  improvement  are 
fully  counterbalanced  by  its  defers.  It  has  deffroyed 
the  unity  of  the  books,  and  induced  many  commentators 
to  confider  every  verfe  as  a  dillinfl  and  independent 
aphorifm.  To  this  in  fome  meafure  is  to  be  aferibed  the 
many  abfurd  interpretations  and  creeds  that  have  been 
forced  out  of  that  book. 

By  his  lafl  will  his  eflate  was  left  exclulively  to  fuch 
of  his  children  as  ffiould  fettle  at  Geneva.  He  left  be¬ 
hind  him  three  fons,  Henry,  Robert,  and  Francis. 

Charles  Stephens,  the  third  fon  of  Henry,  was, 
like  the  reft  of  his  family,  familiarly  acquainted  with 
the  learned  languages.  This  recommended  him  to  La¬ 
zarus  de  Baif,  who  made  him  tutor  to  his  fon,  and  in 
1540  carried  him  along  with  him  to  Germany.  He 
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ftudied  medicine,  and  pra&ifed  it  with  fuccefs  in  France.  St-pl 
He  did  not,  however,  forfake  the  profeffion  of  his  fami- 
ly,  but  exercifed  it  in  Paris,  where  he  became  the  editor 
of  many  books  remarkable  for  neatnefs  and  elegance. 

He  wrote  above  thirty  treatifes  on  different  fubjedls, 
particularly  on  botany,  anatomy,  and  hiftory.  He  died 
in  1564. 

Robert  Stephens,  the  fon  of  Robert  the  firft  of 
that  name,  did  not  accompany  his  father  to  Geneva, 
but  continued  to  profefs  the  Catholic  religion,  and  to 
refide  at  Paris.  His  letter  was  remarkably  beautiful. — 

He  was  made  king’s  printer,  and  died  about  1589. 

His  brother  Francis  was  alfo  a  printer.  He  em¬ 
braced  the  Proteflant  religion,  and  refided  at  Geneva. 

Henry  Stephens,  the  remaining  fon  of  Robert, 
was  bom  at  Paris  in  1528.  He  became  the  mod  learn¬ 
ed  and  moft  celebrated  of  all  his  family.  Prom  his  very 
birth  almoft  he  gave  proofs  of  uncommon  abilities,  and 
difplayed  an  ardent  paffion  for  knowledge.  The  Medea 
of  Euripides,  which  he  faw  adled  while  at  fchool,  firft: 
kindled  his  love  for  poetry,  and  infpired  him  with  the 
deftre  of  acquiring  the  language  in  which  that  tragedy 
is  written.  He  intreated  his  father  not  to  condemn  him 
to  ftudy  Latin,  which  he  already  underftood  from  cort- 
verfation,  but  to  initiate  him  at  once  into  the  knowledge 
of  Greek.  His  father  willingly  granted  his  requeft  ; 
and  Henry  applied  with  fuch  vigour,  that  in  a  fhort  time 
he  could  repeat  the  Medea  by  heart.  He  afterwards 
ftudied  Greek  under  Peter  Danefius,  who  was  tutor  to 
the  Dauphin,  and  finally  he^rd  the  ledlures  of  Tufanus 
and  Turnebus.  He  became  eager  at  an  early  age  to 
underftand  aftrology,  and  accordingly  attended  a  pro- 
feflor  of  that  myfterious  art ;  but  he  was  not  long  in  dis¬ 
covering  its  abfurdity.  At  19  he  began. his  travels, 
which  he  undertook  in  order  to  examine  foreign  libraries, 
and  to  become  acquainted  with  learned  men.  He  fpent 
two  years  in  Italy,  and  returned  into  France  completely 
mafter  of  Italian,  and  bringing  along  with  him  copies  of 
feveral  fcarce  authors,  particularly  a  part  of  Anacreon, 
which  before  was  thought  loft. 

He  found  his  father  publifhing  an  edition  of  the  New 
Teftament,  to  which  he  prefixed  fome  Greek  verfes.— 

Soon  after,  he  vifited  England  and  the  Netherlands, 
where  he  met  with  John  Clement,  an  Engliftiman,  to 
whom  he  was  indebted  for  the  remaining  odes  of  Ana¬ 
creon.  During  this  journey  he  learned  the  Spanifti  lan¬ 
guage,  which  was  very  much  fpoken  at  that  time  in  the 
Low  Countries. 

Whether  Henry  accompanied  his  father  to  Geneva  or 
not  is  uncertain ;  at  lead  he  muft  have  returned  imme¬ 
diately  to  France,  for  we  find  him  foon  after  eftabliftied 
at  Paris,  and  publiffiing  the  odes  of  Anacreon.  In  1554 
he  went  to  Rome,  and  thence  to  Naples.  This  journey 
was  undertaken  at  the  requeft,  and  in  the  fervice,  of  the 
French  government.  He  was  difeovered,  and  would 
have  been  arrefted  as  a  fpy,  bad  he  not  by  his  addrefs 
and  {kill  in  the  language  of  the  country  been  able  to 
pafs  himfelf  for  a  native  of  Italy.  On  his  return  to 
France  he  aflumed  the  title  of  printer  to  Ulric  Fugger, 
a  very  rich  and  learned  German  nobleman,  who  allowed 
him  a  confiderable  penfion. 

In  1 560  he  married  a  relation,  as  is  generally  fuppo- 
fed,  of  Henry  Scrimgeour,  a  Scotch  nobleman,  with 
whom  he  was  intimately  acquainted.  She  was  a  wo¬ 
man,  as  he  himfelf  informs  us,  endowed  with  the  nobleft: 
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Stephens,  fpirlt  and  the  moll  amiable  difpofitions.  Her  death, 
which  happened  in  1586,  brought  on  a  difeafe  that  had 
twice  attacked  him  before.  It  was  a  difguft  at  all  thofe 
purfuits  which  had  formerly  charmed  him,  an  averfion 
to  reading  and  the  light  of  books.  It  wras  probably 
occafioned  by  too  condant  and  fevere  an  application  to 
literary  purfuits.  In  1572  he  publifhed  his  Thefaurus 
Lingiuv  Greece e,  one  of  the  greateft  works,  perhaps,  that 
ever  was  executed  by  one  man,  if  we  confider  the  wretch¬ 
ed  materials  which  more  ancient  dictionaries  could  fur- 
niih,  if  we  conlider  the  lize  and  perfection  of  the  work, 
and  the  immenfe  labour  and  learning  which  mull  have 
been  employed  in  the  compilation.  This  work  had  been 
carried  on  at  a  greater  expence  than  he  could  well  bear. 
He  expeCted  to  be  reimbuifed  by  the  falc  of  the  book, 
See  Sca~  but  he  was  unfortunately  difappointed.  John  Scapula, 
pidd.  one  0f  own  ferVants,  extracted  from  it  whatever  he 
thought  wrould  be  molt  ferviceable  to  Itudents,  and  pub¬ 
lifhed  it  beforehand  in  4th.  By  this  aCt  of  treachery 
Henry  was  reduced  to  poverty. 

About  this  time  he  was  much  beloved  by  Henry  III. 
of  France,  who  treated  him  fo  kindly,  and  made  him 
fuch  flattering  promifes,  that  he  redded  frequently  at 
court.  But  thefe  promifes  were  never  fulfilled,  owing 
to  the  civil  wars  which  foon  after  didradted  France, 
and  the  unfortunate  death  of  King  Henry  himfelf.  Du¬ 
ring  the  remainder  of  his  life  his  fituation  was  very  un¬ 
fettled.  We  find  him  fometimes  at  Paris,  fometimes  in 
Geneva,  in  Germany,  and  even  in  Hungary.  He  died 
at  Lyons  in  1598,  at  the  age  of  70.  He  was  fond  of 
poetry  from  his  very  infancy.  It  was  a  cuftom  of  his 
to  compofc  verfes  on  horfeback,  and  even  to  write  them, 
though  he  generally  rode  a  very  mettlefome  deed.  His 
Thefaurus  was  his  great  work,  but  he  was  alfo  the  au¬ 
thor  of  feveral  other  treatifes.  His  poems  are  numerous  : 
His  Apology  for  Herodotus  is  a  witty  fatire  on  the 
Roman  Catholics.  His  Concordance  to  the  New  Tef- 
tament  mud  have  been  a  laborious  work,  and  has  de- 
lervedly  endeared  him  to  every  Chridian  who  widies  to 
acquire  a  rational  and  critical  knowledge  of  the  Scrip¬ 
tures.  The  number  of  books  which  he  publifhed, 
though  fewer  than  his  father,  was  great,  and  fuperior  in 
elegance  to  any  thing  which  the  world  had  then  feen. 
A  great  proportion  of  them  were  Greek  }  he  was  the 
editor,  however,  of  many  Roman  and  even  of  fome  ead- 
ern  writings.  His  Greek  daffies  are  remarkably  cor- 
veCl  the  principal  of  them  are  Homer,  Anacreon,  ./Ef- 
chylus,  Maximus  Tyrius,  Diodorus  Siculus,  Pindar,  Xe¬ 
nophon,  Thucydides,  Herodotus,  Sophocles,  Diogenes 
Laertius,  Plutarch,  Plato,  Apollonius  Rhodius,  JE.L 
chines,  Lyfias,  Callimachus,  Theocritus,  Herodian,  Di- 
onyfius  Hallicarnaffenfis,  Dion  Caffius,  Ifocrates,  Appi- 
fin,  Xiphilin,  &c.  His  temper  in  the  latter  part  of  his 
life  is  reprefented  as  haughty  and  fevere,  owing  probably 
to  his  difappointments.  He  left  behind  him  a  fon  and 
two  daughters,  one  of  whom  was  married  to  the  learned 
Ifaac  Cafaubon. 

Paui,  Stephens,  the  fon  of  Henry,  continued  his 
father’s  profeflion  at  Geneva.  He  was  a  man  of  learn¬ 
ing,  and  wrote  trandations  of  feveral  books,  and  publidi- 
ed  a  confiderable  number  of  the  ancient  claffics ;  but  his 
editions  poffefs  little  of  his  father’s  elegance.  He  died 
in  1627,  at  the  age  of  60,  after  felling  his  types  to  one 
Chouet  a  printer. — His  fon  Antony,  the  lad  printer 
of  the  family,  abandoned  the  Protedant  religion,  and  re¬ 


turned  to  France,  the  country  of  his  ancedors.  He  re¬ 
ceived  letters  of  naturalization  in  1612,  and  was  made 
printer  to  the  king  ^  but  managing  his  affairs  ill,  he  was 
reduced  to  poverty,  and  obliged  to  retire  into  an  hofpi- 
tal,  where  he  died  in  1674,  miferable  and  blind,  at  the 
age  of  80. 

STERCORARIANS,  or  Stercoranistje,  formed 
from  fercus  “  dung,”  a  name  which  thofe  of  the  Ro- 
miih  church  anciently  gave  to  fuch  as  held  that  the  hod: 
was  liable  to  digedion,  and  all  its"  confequences,  like 
other  food. 


Stephens' 

a 

Stereome- 

ttr. 


STERCULIA,  a  genus  of  plants  belonging  to  the 
clafs  monoecia  $  and  in  the  natural  f)  dem  ranging  under 
the  38th  order,  tricocceiv .  See  Botany  Index. 

S  L'EREOGRAPHIC  projection,  is  the  projection 
of  the  circles  of  the  fpliere  on  the  plane  of  fome  one  great 
circle,  the  eye  being  placed  in  the  pole  of  that  circle. 
See  Projection  of  the  Sphere. 

STEREOMETER,  an  indrument  invented  in  France 
for  meafuring  the  volume  of  a  body,  however  irregular, 
without  plunging  it  in  any  liquid.  If  the  volume  of  air 
contained  in  a  vefiel  be  meafured,  when  the  vefiel  con¬ 
tains  air  only,  and  alfo  when  it  contains  a  body  whofe 
volume  is  required  to  be  known,  the  volume  of  air  afi 
certained  by  the  fird  meafurement,  deducing  the  volume 
afeertained  by  the  fecond,  will  be  the  volume  of  the  bo¬ 
dy  ilfelf.  Again,  if  the  volume  of  any  mafs  of  air  be 
inverlcly  as  the  preiTure  to  which  it  is  iubje&ed,  the 
temperature  being  fuppofed  condant,  it  will  be  eafy  to  de¬ 
duce,  from  the  mathematical  relations  of  quantity,  the 
whole  bulk  if  the  difference  between  the  two  bulks  un¬ 
der  two  known  prefiures  be  obtained  by  experiment. 

Suppofe  that  the  fird  preiTure  is  double  the  fecond, 
or  the  fecond  volume  of  air  double  the  fird,  and  the  dif¬ 
ference  equal  to  50  cubic  inches  ;  the  fird  volume  of  air 
will  likewife  be  50  cubic  inches.  The  defign  of  the  de- 
reometeris  to  afeertain  this  difference  at  two  known  pref- 
fures. 


The  indrument  is  a  kind  of  funnel  AB  (fig.  1.)  com-  Plate 

pofed  of  a  capfule  A,  in  which  the  body  is  placed,  and  D1X. 

the  tube  B  as  uniform  in  the  bore  as  can  be  procured.  l* 
The  upper  edge  of  the  capfule  is  ground  with  emery, 
that  it  may  be  hermetically  clofed  with  a  glafs  cover  M 
flightly  greafed.  A  double  fcale  is  paded  on  the  tube, 
having  two  fets  of  graduations  j  one  to  denote  the 
length,  and  the  other  the  capacities,  as  determined  by 
experiment. 

When  this  indrument  is  ufed,  it  mud  be  plunged  in¬ 
to  a  vefiel  of  mercury,  with  the  tube  very  upright,  till 
the  mercury  rife  within  and  without  to  a  point  C  of  the 
fcale.  See  fig.  2.  #  .  Fig.  2. 

The  capfule  is  then  clofed  with  the  cover,  which  be- 
ing  greafed  will  prevent  its  communication  between 
the  external  air  and  that  contained  within  the  capfule 
and  tube. 

In  this  fituation  of  the  indrument,  the  internal  air  is 
comprefied  by  the  weight  of  the  atmofphere,  exprefled 
by  the  length  of  the  mercury  in  the  tube  of  the  common 
barometer. 

The  indrument  is  then  elevated,  dill  keeping  the  tube 
in  the  vertical  pofition.  It  is  thus  reprefented,  fig.  2. 
feccnd  pofition.  The  mercury  defeends  in  the  tube,  but 
not  to  the  level  of  the  external  furface,  and  a  column  of 
mercury  DE  remains  fufpended  in  the  tube,  the  height 
of  which  is  known  by  the  fcale*  The  interior  air  is  lefs 

compreflfed 
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Stereome-  compreffed  than  before,  the  increafe  of  its  volume  being 
ler  equal  to  the  whole  capacity  of  the  tube  from  C  to  D, 

StcreiLmj,!ndTicated  byfthe  [econd  fc,aIe-  , 

>- -  -  i>  It  is  therefore  known  that  the  preffures  are  in  propor¬ 

tion  to  the  barometrical  column,  and  to  the  fame  co¬ 
lumn  — DE.  The  bulks  of  the  air  in  thefe  two  Hates 
are  inverfely  in  the  fame  proportion  ;  and  the  difference 
*  between  thefe  bulks  is  the  abfolute  quantity  left  void  in 
the  tube  by  the  fall  of  the  mercury  ;  from  which  data 
the  following  rule  ,is  deduced.  Multiply  the  number 
expreffmg  the  lefs  preffure  by  that  which  denotes  the 
augmentation  of  capacity,  and  divide  the  product  by  the 
number  which  denotes  the  difference  of  the  preffures. 

The  quotient  is  the  bulk  of  the  air  when  fubjedl  to  the 
greater  preffure. 

Suppofe  the  height  of  the  mercury  in  the  barometer 
to  be  78  centimetres,  and  the  inftrument  being  empty 
to  be  plunged  into  the  mercury  to  the  point  C.  It  is 
then  covered  and  raifed  till  the  fmall  column  of  mer¬ 
cury  DE  is  fufpended,  fay  at  the  height  of  fix  centi¬ 
metres.  The  internal  air  at  firff  compreffed  by  a  force 
reprefented  by  78  centimetres,  is  now  only  compreffed 
by  a  force  =  72  centimetres,  or  78  —  6  2=  72. 

Suppofe  that  the  capacity  of  the  part  CD  of  the  tube 
which  the  mercury  has  quitted  is  two  cubic  centimetres. 

72 

Then  —  X  2  =  24  cubical  centimetres,  the  volume  of 

the  air  included  in  the  inffrument  when  the  mercury  rofe 
as  high  as  C  in  the  tube. 

The  body  of  which  the  volume  is  to  be  afeertained 
muff  then  be  placed  in  the  capfule,  and  the  operation 
repeated.  Let  the  column  of  mercury  fufpended  be 
rr8  centimetres,  when  the  capacity  of  the  part  CD  of 
the  tube  is  =r  2  ^centimetres  cubic.  Then  the  greateff 
preffure  being  denoted  by  78  centimetres,  the  leaft  will 
be  70  centimetres,  the  difference  of  preffure  being  8, 
and  difference  of  the  volumes  two  cubic  centimetres. 

Hence  X2  gives  the  bulk  of  the  included  air  under 
o 

the  greateff  preffure  17.5  cubic,  centimetres.  Then 
24  — 17.5  —  6.5  the  volume  of  the  body  introduced. 

If  the  abfolute  weight  of  the  body  be  multiplied  by  its 
bulk  in  centimetres,  and  divided  by  the  abfolute  weight 
of  one  cubic  centimetre  of  diffilled  water,  the  quotient 
will  be  rr  the  fpecific  gravity  of  the  body  in  the  com¬ 
mon  form  of  the  tables,  where  diffilled  water  is  taken  as 
unity,  or  the  term  of  comparifon. 

Mr  Nicholfon  fuppofes  that  the  author  of  the  inven¬ 
tion  had  not  finifhed  his  meditations  on  the  fubjecl.  If 
he  had,  it  is  probable  that  he  would  have  determined 
liis  preffures,  as  well  as  the  meafures  of  bulks,  by  weight. 

For  if  the  whole  inffrument  were  fet  to  its  portions  by 

Fig.  3.  fufpending  it  from  one  arm  of  a  balance  at  H  (fig.  3.) 

the  quantity  of  counterpoife,  when  in  equilibrio,  might 
be  applied  to  determine  the  preffures  to  a  degree  of  ac¬ 
curacy  much  greater  than  can  be  obtained  by  linear 
meafurement. 

STEREOMETRY,  Zregscf&ergtit,  formed  of  $•!££<>? 
folid ,  and  ptT^ov  meafure ,  that  part  of  geometry  which 
teaches  how  to  meafure  folid  bodies,  i.  e.  to  find  the  fo- 
lidity  or  folid  contents  of  bodies  \  as  globes,  cylinders, 
cubes,  veffels,  {hips,  See. 

STEREOTOMY,  formed  from  and  rofrtrjy 
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feEiion ,  the  art  or  a£  of  cutting  folids,  or  making  fee-  Stereotype 
tions  thereof-,  as  walls  and  other  membranes  in  the  pro-  P 
files  of  architecture.  Stern  mod. 

STEREOTYPE  PPviNTlNG,  a  method  of  printing,"" 
which  was  introduced  into  this  country  by  William  Ged 
of  Edinburgh  before  the  middle  of  the  1 8th  century, 
and  which  has  been  revived  of  late,  and  greatly  im¬ 
proved  by  the  French.  It  has  alfo  been  brought  into 
praCtice  in  Britain  by  Earl  Stanhope,  who  has  produced 
fome  beautiful  fpecimens  of  it.  Some  perfons  feem  dii- 
pofed  to  difpute  the  invention  of  Ged,  feeing  that  the 
fame  method  of  printing  by  wooden  blocks  was  praCtifed 
by  the  Chinefe  and  Japanefe  many  hundred  years  ago. 

See  Ged,  life  of,  and  Printing. 

S  TERILITY,  barrennefs,  in  oppofition  to  fertility. 

It  has  been  afferted  by  many  authors,  that  all  monfters 
produced  by  a  mixture  of  different  fpecies  of  animals, 
luch  as  mules,  are  barren  \  but  this  does  not  hold  uni- 
verfally,  even  with  the  mule,  which  is  the  inftance  molt 
generally  adduced. 

Sterility  in  women  fometimes  happens  from  a  mifear- 
riage,  or  violent  labour  injuring  fome  of  the  genital 
parts  \  but  one  of  the  moff  frequent  caufes  is  the  fup- 
preflion  of  the  menftrual  flux. — There  are  other  caufes 
arifing  from  various  difeefes  incident  to  thofe  parts,  by 
which  the  uterus  may  be  unfit  to  receive  or  retain  the 
male  feed  \ — from  the  tubas  fallopianae  being  too  fhort, 
or  having  loft  their  ereftive  power  j  in  either  of  which 
cafes  no  conception  can  take  place  ~from  univerfal  de¬ 
bility  and  relaxation  5  or  a  local  debility  of  the  genital 
fyftem  j  by  which  means,  the  parts  having  loft  their 
tone  or  contraClile  power,  the  femen  is  thrown  off  im¬ 
mediately  pojl  coiturn  ; — from  imperforation  of  the  va¬ 
gina,  the  uterus,  or  the  tubce,  or  from  difeafed  ova,  &c. 

Hence  mecfical  treatment  can  only  avail  in  cafes  arifing 
from  topical  or  univerfal  debility ;  in  correcting  irregu¬ 
larities  of  the  menftrual  flux,  or  in  removing  tumors, 
cicatrices,  or  conftriClions  of  the  paflage,  by  the  art  of 
furgery. 

STERIS,  a  genus  of  plants  belonging  to  the  clafs 
pentandria.  See  Botany  Index . 

STERLING,  an  epithet  by  which  genuine  Engliffi 
money  is  diftinguifhed.  It  is  unneceffary  to  mention 
the  various  conje&uries  of  antiquaries  about  the  origin 
and  meaning  of  this  appellation.  The  moff  probable  llettrfs 
opinion  feems  to  be  this,  that  fome  artifts  from  Ger-  Hfory  of 
many,  who  were  called  Eferlings ,  from  the  fituation  of ^ah^ollvi 
their  country,  had  been  employed  in  fabricating  ourp 
money,  which  confifted  chiefly  of  filver  pennies  \  and 
that  from  them  the  penny  was  called  an  eferling ,  and 
our  money  eferling  or ferling  money. 

STERN,  the  pofterior  face  of  a  (hip  ;  or  that  part 
which  is  reprefented  to  the  view  of  a  fpeftator,  placed 
on  the  continuation  of  the  keel  behind.  The  ftern  is 
terminated  above  by  the  taffarel,  and  below  by  the  coun¬ 
ters  $  it  is  limited  on  the  fides  by  the  quarter-pieces,  and 
the  intermediate  fpace  comprehends  the  galleries  and 
windows  of  the  different  cabins.  See  QUARTER  of  a 
Ship,  Ship,  and  Ship-building. 

STERN-Faf,  a  rope  ufed  to  confine  the  ftern  of  a  fhip 
or  boat  to  any  wharf  or  jetty  head,  &c. 

STERN-Mof,  in  fea  language,  ufually  denotes  that 
part  of  a  fleet  of  fhips  which  is  in  the  rear,  or  fartheft 
a-ftern,  as  oppofed  to  head-moft. 
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StEUN-PoJ, ?,  a  long  ftraight  piece  of  timber  ere&ed 
on  the  extremity  of  the  keel,  to  fuftain  the  rudder  and 
terminate  the  fhip  behind. 

This  piecs  ought  to  be  well  fecured  and  fuppbrted  j 
becaufe  the  ends  of  all  the  lower  planks  of  the  (hip’s 
bottom  are  fixed  in  a  channel,  cut  on  its  furface  $  and 
the  whole  weight  of  the  rudder  is  iuftained  by  it. 

STERN-Sheets ,  that  part  of  a  boat  which  is  contained 
between  the  Hern  and  the  aftmoft  or  hindmofi  feat  of 
tire  rowers.  It  is  generally  furnifhed  with  benches  to 
accommodate  the  paffengers.  See  Boat. 

STERNA,  the  'Fern*,  a  genus  of  birds  arranged 
under  the  order  of  palmipedes .  See  Ornithology  ///- 
dcx. 

STERNE,  Laurence,  an  Englifh  writer  of  a  very 
peculiar  caft,  was  born  at  Clomwell,  in  the  fouth  of  Ire¬ 
land,  on  24th  November  1713.  His  father  Roger 
Sterne  was  the  grandfon  of  Sterne  archbifhop  of  York, 
who  has  been  fuppofed,  we  know  not  upon  what  grounds, 
to  have  been  the  author  of  the  excellent  book  entitled 
•4  The  Whole  Duly  of  Man.”  Laurence  inherited  no¬ 
thing  of  his  anceflor’s  manner  of  writing,  but  rather  re- 
lembled  Rabelais,  whofe  wit  he  carried  with  him  even 
into  the  pulpit. 

In  1722  he  W'as  fent  to  fchool  at  Halifax  in  York- 
fhire,  where  he  continued  till  1732,  when  he  was  re¬ 
moved  to  Jefus  College  in  Cambridge.  How  long  he 
redded  in  college,  or  what  progrefs  he  made  in  litera¬ 
ture  or  fcience,  is  not  known  :  his  rvorks  difplay  rather 
native  genius  than  profound  erudition.  Upon  quitting 
the  umverfity  he  went  to  York,  and  being  in  orders  was 
prefen  ted  to  the  living  of  Sutton  by  the  intereft  of  his 
uncle  Dr  Sterne,  a  prebendary  of  that  church.  In  1741 
Le  married,  and  was  foon  afterwards  made  a  prebendary 
of  York,  by  the  intereft  alfo  of  his  uncle,  who  was  then 
upon  very  good  terms  with  him  \  but  “  quickly  quar¬ 
relled  with  him  (he  fays),  and  became  his  bittereft  ene¬ 
my,  becaufe  he  would  not  be  a  party  man,  and  write 
paragraphs  in  the  newspapers.”  By  his  wife’s  means  he 
got  the  living  of  Stillington,  but  remained  near  20 
years  at  Sutton,  doing  duty  at  both  places.  He  was 
then  in  very  good  health,  which,  however,  foon  after 
forfook  him ;  and  books,  painting,  fiddling,  ami  (hoot¬ 
ing,  wTere,  as  he  tells  us,  his  amufements. 

In  1760,  he  went  to  London  to  publifti  his  twro 
firft  volumes  of  “  Triftram  Shandy j”  and  was  that 
year  prefented  to  the  curacy  of  Coxw’old.  In  1762  he 
went  to  France,  and  twTo  years  after  to  Italy,  for  the 
recovery  of  his  health  *,  but  his  health  never  wTas  reco¬ 
vered.  He  languifhed  under  a  confumption  of  the 
lungs,  without  the  flighted  depreffion  of  fpirits,  till 
1768,  when  death  put  a  period  to  his  terreftrial  exift- 
cnce. 

The  works  of  Sterne  are  very  generally  read.  They 
confift  of,  1.  The  Life  and  Opinions  of  Triftram  Shan¬ 
dy  5  2.  Sermons  •,  3.  A  Sentimental  Journey  *,  4.  Let¬ 
ters,  publiffied  fince  his  death.  In  every  ferious  page, 
and  in  many  of  much  levity,  the  author  writes  in  praife 
of  benevolence,  and  declares  that  no  one  wTho  knew  him 
could  fuppofe  him  one  of  thofe  wretches  wTho  heap  mis¬ 
fortune  upon  misfortune  :  But  we  have  heard  anecdotes 
of  him  extremely  well  authenticated,  which  proved  that 
k  wras  eafier  for  him  to  praife  this  virtue  than  to 
pra&ife  it.  His  wit  is  univerfally  allowed  ;  but  many 
readers  have  peifuaded  therafdves  that  they  found  wit 
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in  his  blank  pages,  while  it  is  probable  that  he  intended 
nothing  but  to  amufe  himfelf  with  the  idea  of  the  (age 
conjectures  to  which  thefe  pages  wmuld  give  occasion.  c 
Even  his  Originality  is  not  fuch  as  is  generally  fuppofed 
by  thofe  fond  admirers  of  the  Shandean  manner,  who 
have  prefumed  to  compare  him  wdth  Swift,  Arbuthnot, 
and  Butler.  He  has  borrowed  both  matter  and  manner 
from  various  authors,  and  in  particular  from  an  old 
work,  “  The  Anatomy  of  Melancholy  by  Burton,”  as 
every  reader  may  be  convinced  by  the  -earned,  elegant, 
and  candid  comments  on  his  works  publilhed  by  Dr  Fer- 
riar,  in  the  fourth  volume  of  the  Memoirs  of  the  Lite¬ 
rary  and  Philofophical  Society  of  Manchefter. 

STERNOCOSTALES,  commonly  called  the  tnitf 
cult  triangulares  Jlernl ,  in  Anatomy ,  are  five  pairs  of 
fleftiy  planes,  difpofed  more  or  lefs  obliquely  on  each  fide 
the  lternum,  on  the  infides  of  the  cartilages  of  the  fe- 
cond,  third,  fourth,  fifth,  and  fixth  true  ribs. 

STERNO-hyoidteus,  in  Anatomy .  See  Table  of 
the  Mnfcles ,  under  the  article  Anatomy. 

STERNOM ANTIS,  in  antiquity,  a  defignation  gi¬ 
ven  to  the  Delphian  prieftefs,  more  ufually  called  Py- 
thia. — Sternomantis  is  alfo  ufed  for  any  one  that  had 
a  prophefying  demon  within  him. 

STERNOM ASTOID7EUS,  a  mufcle.  See  Table 
of  the  Mufcles ,  under  Anatomy, 

STERNOTHYROIDEUS,  a  mufcle.  See  Table 
of  the  Mufcles ,  under  Anatomy. 

STERNUM.  See  Anatomy  Index. 
STERNUTATIVE,  or  Sternutatory,  a  medi* 
cine  proper  to  produce  fneezing.  See  Sneezing. 

STETIN,  or  Stettin,  a  fea-port  town  of  Germany, 
in  the  circle  of  Upper  Saxony,  and  capital  of  Hither 
Pomerania,,  with  the  title  of  a  duchy,  and  a  caftle.  It r:or 
had  long  a  famous  fchool,  wffiich  the  wars  of  Germany  ^ 
never  difturbed.  The  ancient  dukes  of  Pomerania  re- 
fided  here  \  and  it  was  taken  by  the  eleClor  of  Branden¬ 
burg  in  1676,  but  given  to  Sweden  by  the  treaty  of 
Nimeguen.  In  1713  it  fubmitted  to  the  allies  ^  and 
then  the  faid  eleClor  w’as  put  in  poffeffion  again  of  this 
important  place,  which  is  a  bulwark  to  the  marche  of 
Brandenburg  5  and  the  fortifications  have  been  greatly 
improved.  It  is  now  a  ftouriftiing  place,  and  carries  on 
a  confiderable  trade.  It  is  feated  on  the  river  Oder,  72 
miles  north  of  Francfort,  and  70  north  by  eaft  of  Ber¬ 
lin.  E.  Long.  14.  38.  N.  Lar.  53.35.  The  duchy  is 
1 25  miles  in  length,  and  borders  upon  Mecklenburg, 
and  partly  upon  Brandenburg.  The  bieadth  is  from  17 
to  25  miles,  and  it  is  divided  by  the  river  Oder  into 
twro  parts. 

STEW,  a  fmall  kind  of  fifti-pond,  the  peculiar  ufe 
of  which  is  to  maintain  fifh,  and  keep  them  in  readinefs 
for  the  daily  ufe  of  the  family,  &c. 

Stews  (from  the  French  ejluves ,  i.  e.  therm# ,  baL 
neumf  thofe  places  which  were  permitted  in  England 
“  to  women  of  profeffed  incontinency  \  fo  called,  becaufe 
diffolute  perfons  are  wTont  to  prepare  themfelves  for  ve- 
nereous  adls  by  bathing  ;  and  hot  baths  wTere  by  Homer 
reckoned  among  the  effeminate  fort  of  pleafures.  Thefe 
(lews  were  fuppreffed  by  King  Henry  VIII.  about  the 
year  1 546. 

STEWARD  ( fenefcallus ,  compounded  of  the  Saxon 
feda ,  i.  e.  “  room”  or  “  ftead,”  and  weard ,  “  a  w’ard”  or 
“  keeper”),  an  officer  appointed  in  another’s  ftead  or 
place,  and  always  taken  for  a  principal  officer  within  his 

jurifdi&ion*. 
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SttwaM.  junfdiaicn.  Of  thefe  there  are  various  kinds.  The 

- v - 1  greateft  officer  under  the  crown  is  the  lord  high-fteward 

of  England,  an  office  that  was  anciently  the  inheritance 
of  the  earls  of  Leicefter,  till  forfeited  fcby  Simon  de 
Mountfort  to  King  Henry  III.  But  the  power  of  this 
officer  is  fo  very  great,  that  it  has  not  been  judged  fafe 
to  trull  it  any  longer  in  the  hands  of  a  fubjeCl,  except¬ 
ing  only  pro  hac  vice ,  occafionally  :  as  to  officiate  at  a 
coronation,  at  the  arraignment  of  a  nobleman  for  high- 
treafon,  or  the  like.  During  his  office,  the  lleward 
bears  a  white  Half  in  his  hand  3  and  the  trial,  &c.  end¬ 
ed,  he  breaks  the  ftaff,  and  with  it  his  eommiflion  ex¬ 
pires.  There  is  likewife  a  lord-fteward  of  the  king’s 
lioufehold,  who  is  the  chief  officer  of  the  king’s  court, 
has  the  care  of  the  king’s  houfe,  and  authority  over  all 
the  officers  and  fervants  of  the  houfehold,  except  fuch 
as  belong  to  the  chapel,  chamber,  and  liable. 

Steward,  an  officer  in  a  (hip  of  war,  appointed  by 
the  purfer  to  diflribute  the  different  fpecies  of  provi- 
fions  to  the  officers  and  crew  3  for  which  purpofe  he  is 
furnilhed  with  a  mate  and  proper  affillants. 

Court  of  the  Lord  High  STEWARD  of  Great  Britain, 
is  a  court  inftituted  for  the  trial  of  peers  indi&ed  for 
s  treafon  or  felony,  or  for  mifprifion  of  either.  The  office 

of  this  great  magiftrate  13  very  ancient,  and  was  former¬ 
ly  hereditary,  or" at  leaft  held  for  life,  or  dum  benefegef 
ferit :  but  now  it  is  ufually,  and  hath  been  for  many  cen¬ 
turies  pall,  granted  pro  hac  vice  only  3  and  it  hath  been 
the  conftant  praaice  (and  therefore  fe<?ms  now  to  have 
become  neceffary)  to  grant  it  to  a  lord  of  parliament, 
clfe  he  is  incapable  to  dry  fuch  delinquent  peer.  When 
fuch  an  indiament  is  therefore  found  by  a  grand  jury 
of  freeholders  in  the  King’s  bench,  or  at  the  affizes  be- 
r  z  the  juftices  of  oyer  and  terminer,  it  is  to  be  removed 
by  a  writ  of  certiorari  into  the  court  of  the  lord  high- 
fteward,  which  has  the  only  power  to  determine  it.  A 
peer  may  plead  a  pardon  before  the  court  of  King’s- 
bench,  and  the  judges  have  power  to  allow  it,  in  order 
to  prevent  the  trouble  of  appointing  an  high-fteward 
merely  for  the  purpofe  of  receiving  fuch  plea  :  but  he 
may  not  plead  in  that  inferior  court  any  other  plea,  as 
guilty  or  not  guilty  of  the  indiament,  but  only  in  this 
court  3  becaufe,  in  confeqnence  of  fuch  plea,  it  is  pof- 
fible  that  judgement  of  death  might  be  awarded  againfl: 
him.  The  king,  therefore,  in  cafe  a  peer  be  indi&ed  of 
treafon,  felony,  or  mifprifion,  creates  a  lord  high-fteward 
T’lachft  Pro  1 ICIC  mce  by  eommiflion  under  the  great  feal  3  which 
Gomment.  recces  the  indiament  fo  found,  and  gives  his  Grace 
voL  iv.  power  to  receive  and  try  it  fecundum  legem  et  confuetu - 
dincm  Jnglice.  Then  when  the  indiament  is  regularly 
removed  by  writ  of  certiorari,  commanding  the  inferior 
court  to  certify  it  up  to  him,  the  lord  high-fteward  di- 
reas  a  precept  to  a  ferjeant  at  arms,  to  fummon  the 
lords  to  attend  and  try  the  indiaed  peer.  This  pre¬ 
cept  was  formerly  iffued  to  fummon  only  18  or  20  fe- 
leaed  from  the  body  cf  the  peers  3  then  the  number 
came  to  be  indefinite  3  and  the  cuflom  was  for  the  lord- 
high-fteward  to  fummon  as  many  as  he  though- 1  proper 
(but  of  late  years  not  lefs  than  23)  3  and  that  thofe 
lords  only  Ihould  fit  upon  the  trial  3  which  threw  a 
monflrous  weight  of  power  into  the  hands  of  the  crown, 
and  this  its  great  officer,  of  feleaing  only  fuch  peers  as 
the  then  predominant  party  fhould  moft  approve  of. 
And  accordingly,  when  the  earl  of  Clarendon  fell  into 
difgrace  with  Charles  II.  there  was  a  defign  formed  to 


prorogue  the  parliament,  in  order  to  try  mm*  by  a -fie- -  Steward, 
left  number  of  peers  3  it  being  doubted  whether  the  v""—V 
whole  houfe  could  be  induced  to  fall  in  with  the  views 
of  the  court.  But  now,  by  ftatute  7  W.  III.  c.  3.  up¬ 
on  all  trials  of  peers  for  treafon  or  mifprifion,  all  the 
peers  who  have  a  right  to  fit  and  vote  in  parliament- 
fti all  be  fummoned  at  leaft  20  days  before  fuch  trial,  to 
appear  and  vote  therein  3  and  every  lord  appearing  (hall . 
vote  in  the  trial  of  fuch  peer,  firft  taking  the  oaths  of 
allegiance  and  fupremacy,  and  fubferibing  the  declara¬ 
tion  again  ft  popery. 

During  the  feflion  of  parliament,  the  trial  of  an  in¬ 
dicted  peer  is  not  properly  in  the  court  of  the  lord  high- 
fteward,  but  before  the  court  laft  mentioned  of  our  lord 
the  king  in  parliament.  It  is  true,  a  lord  high-fteward 
is  always  appointed  in  that  cafe  to  regulate  and  add 
weight  to  the  proceedings :  but  he  is  rather  in  the  na¬ 
ture  of  a  ipeaker  pro  tempore,  or  chairman  of  the  court, 
than  the  judge  of  it  3  for  the  colle&ive  body  of  the  peers 
are  therein  "the  judges  both  of  law  and  fa£l,  and  the 
high-fteward  has  a  vote  with  the  reft  in  right  of  his 
peerage.  But  in  the  court  of  the  lord  high-fteward, 
which  is  held  in  the  recefs  of  parliament,  he  is  the  foie 
judge  of  matters  of  law,  as  the  lords  triors  are  in  matters* 
of  fad  3  and  as  they  may  not  interfere  with  him  in  re¬ 
gulating  the  proceedings  of  the  court,  fo  he  has  no 
right  to  inteimix  with  them  in  giving  any  vote  upon, 
the  trial.  Therefore,  upon  the  conviction  and  attain¬ 
der  of  a  peer  for  murder  in  full  parliament,  it  hath  been 
holden  by  the  judges,  that  in  cafe  the  day  appointed  in 
the  judgement  for  execution  fhould  lapfe  belore  execu¬ 
tion  done,  a  new  time  of  execution  may  be  appointed 
by  either  the  high  court  of  parliament  during  its  fit¬ 
ting,  though  no  high-fteward  be  exifting,  or,  in  the  re¬ 
cefs  of  parliament,  by  the  court  of  King’s- bench,  the 
record  being  removed  into  that  court. 

It  has  been  a  point  of  fome  controverfy,  whether  the 
biftiops  have  now  a  right  to  fit  in  the  court  of  the  l«rd- 
high-fteward  to  try  indi&ments  of  treafon  and  milpri- 
fion.  Some  incline  to  imagine  them  included  under 
the  general  words  of  the  ftatute  of  King  William  44  all 
peers  who  have  a  right  to  fit  and  vote  in  parliament  3” 
but  the  expreffion  had  been  much  clearer,  if  it  had  been 
“  all  lords,”  and  not  14  all  peers  3”  for  though  biftiops, 
on  account  of  the  baronies  annexed  to  their  bifhoprics, 
are  clearly  lords  of  parliament,  yet  their  blood  not  be¬ 
ing  ennobled,  they  are  not  univerfally  allowed  to  be 
peers  with  the  temporal  nobility  :  and  perhaps  this 
word  might  be  inferted  purpofely  with  a  view  to  ex¬ 
clude  them.  However,  there  is  no  inftance  of  their  fitt 
ting  on  trials  for  capital  offences,  even  upon  impeach¬ 
ments  or  indi£lments  in  full  parliament,  much  lefs  in  the 
court  we  are  now'  treating  of  3  for  indeed  they  ufually 
withdraw  voluntarily,  but  enter  a  proteft,  declaring  their 
right  to  flay.  It  is  obfervable,  that  in  the  nth  chap¬ 
ter  of  the  conftitutions  of  Clarendon,  made  in  parliament 
1 1  th  Henry  II.  they  are  exprefsly  excufed,  rather  than 
excluded,  from  fitting  and  voting  in  trials,  wffiich  con¬ 
cern  life  or  limb  :  epifcopi,ficut  ceeteri  ba rones,  debent ' 
interefe  judiciiS'Cum  baroriibus ,  quoufque  pe/'Veniatur  ad, 
diminutionem  tnembrorutn  vel  ad  mortem .  And  Becket’s 
quarrel  with  the  king  hereupon  wras  not  on  account  of 
the  exception  (w'hich  wras  agreeable  to  the  canon  law')* 
but  of  the  general  rule,  that  compelled  the  biftiops  to 
attend  at  all.  And  the  determination  of  the  houfe  of 

lords 
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Steward,  lords  In  the  earl  of  Banby’s  cafe,  which  hath  ever  fince 
i  °  'vJart“  been  adhered  to,  is  confonant  to  thefe  conflitutions  ; 

“  that  the  lords  fpiritual  have  a  right  to  flay  and  lit  in 
court  in  capital  cafes,  till  the  court  proceeds  to  the  vote 
of  guilty  or  not  guilty.”  It  mult  be  noted,  that  this 
refolution  extends  only  to  trials  in  full  parliament  $  for 
to  the  court  of  the  lord  high-fteward  (in  which  no  vote 
can  be  given,  but  merely  that  of  guilty  or  not  guilty), 
no  bilhop,  as  fuch,  ever  was  or  could  be  fummoned :  and 
though  the  flatute  of  King  William  regulates  the  pro¬ 
ceedings  in  that  court,  as  well  as  in  the  court  of  parlia¬ 
ment,  yet  it  never  intended  to  new- model  or  alter  its 
conflitution  •  and  confequently  does  not  give  the  lords 
fpiritual  any  right,  in  cafes  of  blood,  which  they  had 
not  before.  And  what  makes  their  exclufion  more  rea- 
ionable  is,  that  they  have  no  right  to  be  tried  themfelves 
in  the  court  of  the  lord  high-fteward,  and  therefore 
furely  ought  not  to  be  judges  there.  For  the  privilege 
of  being  thus  tiied  depends  upon  nobility  of  blood  ra¬ 
ther  than  a  feat  in  the  houfe,  as  appears  from  the  trials 
of  the  popifh  lords,  of  lords  under  age,  and  (fince  the 
union)  ot  the  Scotch  nobility,  though  not  in  the  num¬ 
ber  of  the  ftxteeh  ;  and  from  the  trials  of  females,  fuch 
as  the  queen  confort  or  dowager,  and  of  all  peereffes  by 
birth  }  and  peereffes  by  marriage  alfo,  unlefs  they  have, 
when  dowagers,  difparaged  themfelves  by  taking  a  com¬ 
moner  to  their  fecond  hufband. 

Steward  of  the  Chi/tern  Hundreds .  See  ChILTERN 
Hundreds . 

STEWART,  Dr  Matthew,  an  eminent  mathe¬ 
matician,  was  in  1717  born  at  Rothfay  in  the  ifle  of 
Bute,  of  which  parifh  his  father  was  minifter.  Being 
intended  for  the  church,  he  went  through  the  ufual 
courfe  of  a  grammar-fchool  education,  and  was  in  1734 
received  as  a  ftudent  into  the  univerftty  of  Glafgow. 
There  he  had  the  happinefs  of  having  for  his  preceptors 
in  moral  fcience  and  in  mathematics  the  celebrated  pro- 
feftors  Hutchefon  and  Simfon  ;  by  the  latter  of  whom 
lie  was  inftrufled  in  what  may  not  improperly  be  called 
the  arcana  of  the  ancient  geometry. 

Mr  Stewart’s  views  making  it  necefiary  for  him  to 
remove  to  Edinburgh,  he  was  introduced  by  Dr  Simfon 
Account  of  to  Mr  Maclaurin,  that  his  mathematical  ftudies  might 
fulfer  wo  interruption  j  and  he  attended  the  ledlures  of 
dinbzirgh  ^at  £reat  ma^er  with  fuch  advantage  as  might  be  ex- 
JPhilofophi-  pefted  from  eminent  abilities,  directed  by  the  judge- 
calTranf  ment  of  him  who  made  the  philofophy  and  geometry  of 
Newton  intelligible  to  ordinary  capacities.  Mr  Stew¬ 
art,  however,  had  acquired,  from  his  intimacy  with  Dr 
Simfon,  fuch  a  predilection  for  the  ancient  geometry,  ns 
the  modern  analyfts,  however  powerfully  recommended, 
-could  not  leffen  ;  and  he  kept  up  a  regular  correfpond- 
ence  with  his  old  mafter,  giving  him  an  account  of  his 
progrefs  and  his  difeoveries  in  geometry,  and  receiving 
in  return  many  curious  communications  refpefling  the 
Lcci  P/am  and  the  porifms  of  Euclid.  See  Porism  and 
Simson. 

While  the  fecond  invention  of  porifms,  to  which  more 
genius  was  perhaps  required  than  to  the  firft  difeovery 
of  them,  employed  Dr  Simfon,  Mr  Stewart  purfued 
the  fame  fubjeft  in  a  different  and  new  dire&ion.  In 
doing  fo,  he  was  led  to  the  difeovery  of  thofe  curious 
and  interefting  propofitions  which  were  publiftied  under 
the  title  of  General  Theorems  in  1746.  They  were  gi¬ 
ven  without  the  demonftrations)  but  did  not  fail  to  place 
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their  difeoverer  at  once  among  the  geometers  of  the 
firft  rank.  They  are  for  the  moll  part  porifms,  though  * 
Mr  Stewart,  careful  not  to  anticipate  the  difeoveries  of 
his  friend,  gave  them  no  other  name  than  that  of  theo¬ 
rems. 

Our  author  had  before  this  period  entered  into  the 
church  )  and  obtained,  through  the  patronage  of  the 
duke  of  Argyle  and  the  earl  of  Bute,  the  living  of 
Rofeneath,  .a  retired  country  parifh  in  the  weft  of  Scot¬ 
land  :  but  in  1747  he  was  eledted  to  the  mathematical 
chair  in  the  univerfity  of  Edinburgh,  which  had  become 
vacant  the  year,  before  by  the  death  of  Mr  Maclaurin. 
The  duties  of  this  office  gave  a  turn  fomewhat  different 
to  his  purfuits,  and  led  him  to  think  of  the  moft  fimple 
and  elegant  means  of  explaining  thofe  difficult  propofi¬ 
tions  which  were  hitherto  only  acceffible  to  men  deeply 
verfed  in  the  modern  analyfis.  In  doing  this,  he  was 
purfuing  the  object  which  of  all  others  he  moft  ardently 
wiflied  to  attain,  viz.  the  application  of  geometry  to 
fuch  problems  as  the  algebraic  calculus  alone  had  been 
thought  able  to  refolve.  His  folution  of  Kepler’s  pro¬ 
blem  was  the  firft  fpecimen  of  this  kind  which  he  gave, 
to  the  world  ;  and  it  was  impoffible  to  have  produced 
one  more  to  the  credit  of  the  method  he  followed,  or  of 
the  abilities  with  which  he  applied  it.  On  this  problem 
the- utmoft  refources  of  the  integral  calculus  had  been 
employed.  But  though  many  excellent  lolutions  had 
been  given,  there  was  none  of  them  at  once  direfl  in 
its  method  and  fimple  in  its  principles.  Mr  Stervart 
was  fo  happy  as  to  attain  both  thefe  obje&s  j  and  his 
folution.  appeared  in  the  fecond  volume  of  the  Efl’ays  of 
the  Philofophical  Society  of  Edinburgh  for  the  year 
I75^-  Ti  the  firft  volume  of  the  fame  colleftion  there 
are  fome  other  propofitions  of  Mr  Stewart’s,  which  arc 
an  extenft on  of  a  curious  theorem  in  the  fourth  book  of 
Pappus.  They  have  a  relation  to  the  fubjeft  of  porifms, 
and  one  of  them  forms  the  91ft  of  Dr  Simfon ’s  Reftora- 
tion.  They  are  befides  very  beautiful  propofitions,  and 
are  demonftrated  with  all  the  elegance  and  fimplicity  of 
the  ancient  analyfis. 

The  profccution  of  the  plan  which  he  had  formed  of 
introducing  into  the  higher  parts  of  mixed  mathematics 
the  ftvift  and  fimple  form  of  ancient  demonftration,  pro¬ 
duced  the  Trails  Phyfical  and  Mathematical,  wdiich 
were  publiffied  in  1761,  and  the  Effay  on  the  Sun’s  Di- 
ftance,  which  was  publiftied  in  1763.  In  this  laft  work 
it  is  acknou  ledged  that  he  employed  geometry  on  a  talk 
which  geometry  cannot  perform  $  but  while  it  is  grant¬ 
ed  that  his  determination  of  the  fun’s  diftance  is  by  no 
means  free  from  error,  it  may  fafely  be  2fferted  that  it 
contains  a  great  deal  wffiich  will  always  intereft  geome¬ 
ters,  and  will  always  be  admired  by  them.  Few  errors 
in  fcience  are  redeemed  by  the  difplay  of  fo  much  inge¬ 
nuity,  and  what  is  more  fingular,  cf.fo  much  found  rea- 
foning.  The  invefligation  is  everywhere  elegant,  and 
will  probably  be  long  regarded  as  a  fpecimen  of  the  moft: 
arduous  inquiry  which  has  been  attempted  by  mere  geo¬ 
metry. 

The  Sun’s  Diftance  was  the  laft  work  which  Dr 
Sieivart  publiftied  3  and  though  he  lived  to  fee  feveral 
animadverfions  on  it  made  public,  he  declined  entering 
into  any  controverfy.  Hie  difpbfition  w>as  far  from  po¬ 
lemical  ;  and  he  knew  the  value  c f  that  quiet  which  a 
literary  man  fhould  rarely  fuffer  his  antagonifts  to  in¬ 
terrupt.  He  ufed  to  fay,  that  the  decifton  of  the  point 
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in  queftion  was  now  before  the  public  ;  that  if  his  invef- 
tigation  was  right  it  would  never  be  overturned,  and 
that  if  it  was  wrong  it  ought  not  to  be  defended.  A 
few  months  before  he  published  the  effay  juft  mentioned, 
he  gave  to  the  world  another  work,  intitled  Propo/i- 
tiones  Geometric <e  More  Veterum  Demonjlratce .  This 
title,  it  is  faid,  was  given  to  it  by  Dr  Simfon,  who  re¬ 
joiced  in  the  publication  of  a  work  fo  well  calculated 
to  promote  the  ftudy  of  the  ancient  geometry.  It  con- 
fifts  of  a  feries  of  geometrical  theorems  for  the  moft 
part  new  j  inveftigated  firft  by  an  analyfis,  and  after¬ 
wards  fynthetically  demonftrated  by  the  inverfion  of  the 
fame  analyfis. 

Dr  Stewart’s  conftant  ufe  of  the  geometrical  analyfis 
had  put  him  in  po  fie  ft  ion  of  many  valuable  propofttions 
which  did  not  enter  into  the  plan  of  any  of  the  works 
that  have  been  enumerated.  Of  thefe  not  a  few  have 
found  a  place  in  the  writings  of  Dr  Simfon,  where 
they  will  for  ever  remain  to  mark  the  friendihip  of 
thefe  two  mathematicians,  'and  to  evince  the  efteem 
which  Dr  Simfon  entertained  for  the  abilities  of  his 
pupil. 

Soon  after  the  publication  of  the  Sun’s  Diftance,  Dr 
Stewart’s  health  began  to  decline,  and  the  duties  of  his 
office  became  burdenfome  to  him.  In  the  year  1772 
he  retired  to  the  country,  where  he  afterwards  fpent 
the  greater  part  of  his  life,  and  never  refumed  his  la¬ 
bours  in  the  univerfity.  But  though  mathematics  had 
^now  ceafed  to  be  his  bufmefs,  they  continued  to  be  his 
amufement  till  a  very  few  years  before  his  death, 
which  happened  on  the  23d  of  January  1785,  at  the 
age  of  68. 

The  habits  of  ftudy,  in  a  man  of  original  genius, 
are  objects  of  curiofity,  and  deferve  to  be  remembered. 
Concerning  thofe  of  Dr  Stewart,  his  writings  have 
made  it  unnecefihry  to  remark,  that  from  his  youth  lie 
had  been  accuftomed  to  the  moft  intenfe  and  continued 
application.  In  confequence  of  this  application,  added 
to  the  natural  vigour  of  his  mind,  he  retained  the  me¬ 
mory  of  his  difeoveries  in  a  manner  that  will  hardly  be 
believed.  He  rarely  wrote  down  any  of  his  inveftiga- 
tions  till  it  became  neceflary  to  do  fo  for  the  purpofe  of 
publication.  When  he  difeovered  any  propofition,  he 
would  put  clown  the  enunciation  with  great  accuracy, 
and  on  the  fame  piece  of  paper  would  conftrucft  very 
neatly  the  figure  to  which  it  referred.  To  thefe  he 
trufted  for  recalling  to  his  mind  at  any  future  period 
the  demonftration  or  the  analyfis,  however  complicated 
it  might  be.  Experience  had  taught  him,  that  he 
might  place  this  confidence  in  himfelf  without  any  dan¬ 
ger  of  difappointment ;  and  for  this  lingular  power  lie 
was  probably  more  indebted  to  the  activity  of  his  in¬ 
vention  than  the  mere  tenacioufnefs  of  his  memory. 
Though  lie  was  extremely  ftudious,  he  read  few  books, 
and  verified  the  obfervation  of  M.  D’Alembert,  that  of 
all  the  men  of  letters,  mathematicians  read  leaft  of  the 
writings  of  one  another.  His  own  inve (ligations  occu¬ 
pied  him  fufficiently  \  and  indeed  the  world  would 
have  had  reafon  to  regret  the  mifapplication  of  his  ta¬ 
lents,  had  he  employed  in  the  mere  acquisition  of  know¬ 
ledge  that  time  which  lie  could  dedicate  to  works  of  in¬ 
vention. 

Stewart,  in  Scots  Law .  See  Law  Index. 

STEWARTIA,  a  genus  of  plants  belonging  to  the 
clafs  monadelphia,  and  in  the  natural  fyftcm  ranging 


under  the  37  th  order,  Columniferce .  See  BOTANY  Stibadium 
Index.  H  . 

STIBADIUM,  among  the  Romans,  a  low  kind  of 
table  couch  or  bed  of  a  circular  form,  which  fucceeded  1.  ,  1 

to  the  triclinia,  and  was  of  different  lizes,  according  to 
the  number  of  guefts  for  which  it  was  defigned.  Tables 
of  this  kind  were  called  hexaclina ,  oclaclina ,  or  ennea- 
clina ,  according  as  they  held  fix,  eight,  or  nine  guefts, 
and  fo  of  any  other  number. 

STIBIUM,  a  name  for  Antimony. 

STICHOS,  a  name  given  by  the  old  writers  to  a 
pe&oral  conie&ion,  the  principal  ingredient  of  which 
was  the  herb  mar  rub' un  or  horehound. 

STICKLEBACK,  a  genus  of  fillies.  See  Gastlr- 
osteus,  Ichthyology  Index. 

Foot-S  TICKS,  in  Printing,  flips  of  wood  that  lie 
between  the  foot  of  the  page  and  the  chefs,  to  which 
they  are  wedged  fafl  by  the  quoins,  to  keep  the  form 
firm,  in  conjun&ion  with  the  fide-flicks,  which  are  pla¬ 
ced  at  the  fide  of  the  page,  and  fixed  in  the  fame  man¬ 
ner  by  means  of  quoins. 

STIFFLE,  or  Great  Muscle,  in  the  manege,  is  the 
part  of  the  hind  leg  of  a  horfe  which  advances  towards 
his  belly.  This  is  a  moft  dangerous  part  to  receive  a 
blow  upon. 

STIGMA,  a  brand  or  imprefiion  with  a  hot  iron  j  a 
mark  of  infamy.  See  Stigmatizing. 

Stigma,  in  Botany,  the  fummit  or  top  of  the  ftyle, 
accounted  by  the  fexualifts  the  female  organ  of  genera¬ 
tion  in  plants,  which  receives  the  fecundating  duft  of 
the  tops  of  the  ftamina,  and  tranfmits  its  vapour  or  ef¬ 
fluvia  through  the  ftyle  into  the  heart  of  the  feed-bud, 
for  the  purpofe  of  impregnating  the  feeds, 

STIGMATA,  in  Natural  Hi/jony,  the  apertures  in 
different  parts  of  the  bodies  of  infe&s  communicating 
with  the  tracheae  or  air-veffels,  and  ferving  for  the  office 
of  refpiration. 

Stigmata,  in  antiquity,  certain  marks  impreffed  on- 
the  left  ftioulders  of  the  foldiers  when  lifted. 

Stigmata,  were  alfo  a  kind  of  notes  or  abbrevia¬ 
tions,  confifting  only  of  points,  difpofed  various  ways  ^ 
as  in  triangles,  fquares,  erodes,  & c. 

Stigmata,  is  alfo  a  term  introduced  by  the  Francif- 
cans,  to  exprefs  the  marks  or  prints  of  our  Saviour’s 
wounds,  faid  to  have  been  miraculoufly  impreffed  by 
him  on  the  body  of  their  feraphic  father  St  Francis. 

STIGMATIZING,  among  the  ancients,  was  in¬ 
flicted  upon  flaves  as  a  puniftiment,  but  more  frequently 
as  a  mark  to  know  them  by  :  in  which  cafe,  it  was  done 
by  applying  a  red-hot  iron  marked  with  certain  letters  - 
to  their  foreheads,  till  a  fair  impreflion  was  made  ;  and 
then  pouring  ink  into  their  furrows,  that  the  infeription 
might  be  the  more  confpicuous. 

Soldiers  were  branded  in  the  hand  with  the  name  or 
charade r  of  their  general. 

After  the  fame  manner,  it  was  cuftomary  to  ftigma- 
tize  the  worftftppers  a^d  votaries  of  fome  of  the  gods. 

The  marks  ufed  on  thefe  occafions  were  various  j  fome- 
times  they  contained  the  name  of  the  god,  fometimes 
his  particular  enfign,  as  the  thunderbolt  of  Jupiter,  the 
trident  of  Neptune,  the  ivy  of  Bacchus,  &c.  or  they 
marked  themfelves  with  fome  myftical  number,  whereby 
the  god’s  name  was  deferibed.  To  thefe  three  ways  of 
ftigmatizing  St  John  is  fuppofed  to  refer  (Rev.  chap, 
xiii.  ver.  16,  17 .).  Theodoret  is  of  opinion,  that  the 
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Jews  were  forbidden -to  brand  themfelves  with  ftigmata,  unfuccefsful. 


becaufe  the  idolaters,  by  that  ceremony,  ufed  to  confe- 
crate  themfelves  to  their  falfe  gods. 

Among  fome  nations,  ftigmatizing  wTas  confidered  as 
a  diftinguilhing  mark  of  honour  and  nobility.  In  Thrace, 
as  Herodotus  tells  us  *,  it  was  praXifed  by  none  but 
perfons  of  credit,  nor  omitted  by  any  but  perfons  of  the 
'meaneft  rank.  The  ancient  Britons  are  alfo  faid  to  have 
imprinted  on  the  bodies  of  their  infants  the  figures  of 
animals,  and  other  marks,  with  hot  irons. 

STIL  DE  GRAIN,  in  the  colour  trade,  the  name  of  a 
compofition  ufed  for  painting  in  oil  or  water,  and  is 
made  of  a  decoXion  of  the  lycium  or  Avignon  berry, 
in  alum-wrater,  which  is  mixed  with  whiting  into  a 
pafte,  and  formed  into  twifled  flicks.  It  ought  to  be 
ehofen  of  a  fine  gold  yellow,  very  fine,  tender,  and  fri¬ 
able,  and  free  from  dirt. 

STIL  AGO,  a  genus  of  plants  belonging  to  clafs  gy- 
nandria.  See  Botany  Index . 

STILBE,  a  genus  of  plants  belonging  to  the  clafs 
polygamia,  and  order  of  dioecia.  See  Botany  Index . 

STILBITE,  a  fpecies  of  mineral,  or  variety  of  zeo¬ 
lite.  See  Zeolite,  Mineralogy  Index . 

STILE.  See  Style. 

STILL,  the  name  of  an  apparatus  ufed  in  chemiftry 
for  various  purpofes,  and  in  the  diflillation  of  ardent  fpi- 
rits. 

STILL-Bottoms ,  in  the  diftillery,  a  name  given  by  the 
traders  to  what  remains  in  the  ftill  after  working  the 
wafh  into  low  wanes.  Thefe  bottoms  are  procured  in 
the  greateft  quantity  from  the  malt-wafh,  and  are  of  fo 
much  value  to  the  difliller  in  the  fattening  of  hogs,  &c. 
that  he  often  finds  them  one  of  the  moil  valuable  articles 
of  the  bufinefs. 

STILLINGFLEET,  Edward,  bifhop  of  Wor- 
cefter,  was  the  fon  of  Samuel  Stillingfleet,  gentleman, 
and  w^as  born  at  Cranborn  in  Dorfetfhire  in  1635.  He 
was  educated  at  St  John’s  College,  Cambridge  ;  and 
having  received  holy  orders,  was,  in  1657,  prefented  to 
the  rectory  of  Sutton  in  Nottinghamfhire.  By  publifhing 
his  Origines  Sacra’ ,  one  of  the  ableft  defences  of  reveal¬ 
ed  religion  that  has  ever  been  written,  he  foon  acquired 
fuch  reputation,  that  wras  appointed  preacher  of  the 
Rolls  Chapel  ^  and  in  January  1665  was  prefented  to 
the  redory  of  St  Andrew’s,  Holborn.  He  was  after¬ 
wards  ehofen  leXurer  at  the  Temple,  and  appointed 
chaplain  in  ordinary  to  King  Charles  II.  In  1668  he 
took  the  degree  of  doXor  of  divinity  *,  and  was  foon 
after  engaged  in  a  difpute  with  thofe  of  the  Romifh  reli¬ 
gion,  by  publifhing  his  difeourfe  concerning  the  idola¬ 
try  and  fanaticifm  of  the  church  of  Rome,  which  he  af¬ 
terwards  defended  againfl  feveral  antagonifts.  In  1680 
he  preached  at  Guildhall  chapel  a  fermon  on  Phil, 
iii.  26.  w’hich  he  publifhed  under  the  title  of  The  Mif 
chief  of  Separation  ;  and  this  being  immediately  attack¬ 
ed  by  feveral  writers,  he  in  1683  publifhed  his  Unrea- 
•fonablenefs  of  Separation.  In  1685  appeared  his  Ori¬ 
gines  Britannica ,  or  tlie  Antiquities  of  the  Biitifh 
Church,  in  folio.  During  the  reign  of  King  James  II. 
he  wrote  feveral  traXs  againfl  popery,  and  >vas  prolocu¬ 
tor  of  the  convocation,  as  he  had  likewife  been  under 
Charles  II.  After  the  Revolution  he  wras  advanced  to 
the  bifhopric  of  Worcefter,  and  w7as  engaged  in  a  dif- 
*pute  with  the  Socinians,  and  alfo  with  Mr  Locke  *,  in 
a/vhich  laft  contefl  he  is  generally  thought  to  have  been 
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He  died  at  Weflminfler  in  1699,  and 


w*as  interred  in  the  cathedral  ofWorcefler,  where  a  mo¬ 
nument  wras  erected  to  his  memory  by  his  fon.  Dr  Stil¬ 
lingfleet  W’rote  other  wTorks  befides  thofe  here  mention¬ 
ed,  wT.ich,  with  the  above,  have  been  reprinted  in  C f 
vols.  folio. 

Stillingfleet,  Benjamin ,  an  ingenious  naturalifl, 
wTas  grandfon  of  the  pieceding.  His  father  Edward 
was  fellow’  of  St  John’s  College  in  Cambridge,  F.  R.  S. 
M.  D.  and  Grefham  profeffor  of  phyfic  :  but  marrying 
in  1692,  he  loft  his  lucrative  offices  and  his  father’s  fa¬ 
vour  y  a  misfortune  that  affeXed  both  himfelf  and  his 
pofterity.  However,  going  into  orders,  he  obtained, 
by  hi*  father’s  means,  the  living  of  Newington-Butts, 
which  he  immediately  exchanged  for  thofe  of  Wood- 
Norton  and  Swanton  in  Norfolk.  He  died  in  1708. 

Benjamin,  his  only  fon,  wTas  educated  at  Norwich 
fchool,  which  he  left  in  1720,  with  the  charaXer  of  an 
excellent  fcholar.  He  then  went  to  Trinity-College  in 
Cambridge,  at  the  requeft  of  Dr  Bentley,  the  mailer, 
wrho  had  been  private  tutor  to  his  father,  domeftic  chap¬ 
lain  to  his  grandfather,  and  much  indebted  to  the  fami¬ 
ly.  Here  he  was  a  candidate  for  a  fellowlhip,  but  was 
rejeXed  by  the  mafter’s  influence.  This  wras  a  fevere 
and  unexpected  difappointment,  and  but  little  alleviat¬ 
ed  afterwards  by  the  DoXor’s  apology,  that  it  was  a 
pity  that  a  gentleman  of  Mr  Stillingfleet’s  parts  fhould 
be  buried  within  the  wralls  of  a  college. 

Perhaps,  however,  this  ingratitude  of  Dr  Bentley 
was  not  of  any  real  differvice  to  Mr  Stillingfleet.  By- 
being  thrown  into  the  world,  he  formed  many  honour¬ 
able  and  valuable  connexions.  He  dedicated  fome 
tranflations  of  Linnaeus  to  the  late  Lord  Lyttleton, 
partly,  he  fays,  from  motives  of  private  refpedl  and  ho¬ 
nour.  Lord  Barrington  gave  him,  in  a  very  polite 
manner,  the  place  of  the  mafter  of  the  barracks  at  Ken-^ 
fington  ;  a  favour  to  which  Mr  Stillingfleet,  in  the  de¬ 
dication  of  his  Calendar  of  Flora  to  that  nobleman,  al¬ 
ludes  with  equal  politenefs,  as  wrell  as  with  the  w’armeft 
gratitude.  His  Calendar  of  Flora  was  formed  at  Strat¬ 
ton  in  Norfolk  in  the  year  1755,  at  the  hofpitable  feat 
of  his  very  wTorthy  and  ingenious  friend  Mr  Marfhanj, 
who  had  made  feveral  obfervations  of  that  kind,  and 
had  communicated  to  the  public  his  curious  obfervations 
on  the  growth  of  trees.  But  it  was  to  Mr  Wyndham  of 
Felbrig  in  Norfolk  that  he  appears  to  have  had  the 
greateft  obligations :  he  travelled  abroad  wTith  him, 
(pent  much  of  his  time  at  his  houfe,  and  was  appointed 
one  of  his  executors  (Mr  Garrick  was  another),  with  a 
confiderable  addition  to  an  annuity  which  that  gentle¬ 
man  had  fettled  upon  him  in  his  lifetime. 

Mr  Stillingfleet’s  genius  feems,  if  we  may  judge  from 
his  works,  to  have  led  him  principally  to  the  ftudy  of 
natural  hiftory ;  w’hich  he  profecuted  as  an  ingenious 
philofopher,  an  ufeful  citizen,  and  a  good  man.  In  this 
walk  of  learning  he  mentions,  as  his  friends,  Dr  Wat- 
fon,  Mr  (afterwards  Dr)  Solander,  Mr  Hudfon,  Mr 
Price  of  Foxley,  and  fome  others*,  to  whom  may  be  ad¬ 
ded  the  ingenious  Mr  Pennant.  Nor  can  we  omit  the 
flattering  mention  which  Mr  Gray  makes  of  him  in  one 
of  his  letters,  dated  from  London  in  1761  :  “  I  have 
lately  made  an  acquaintance  w7ith  this  philofopher,  who 
lives  in  a  garret  here  in  the  winter,  that  he  may  fupport 
fome  near  relations  who  depend  upon  him.  He  is  al¬ 
ways  employed,  confequently  (according  to  my  old 
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maxim)  always  happy,  always  cheerful,  and  feems  to 
me  a  very  worthy  honeft  man.  His  prefen t  fcheme  is 
to  fend  fome  perfons,  properly  qualified,  to  refide  a  year 
or  two  in  Attica,  to  make  themfelves  acquainted  with 
the  climate,  produdions,  and  natural  hiffory  of  the 
country,  that  wre  may  underffand  Ariffotle,  Theophraf- 
tus,  &c.  who  have  been  heathen  Greek  to  us  for  fo 
many  ages  j  and  this  he  has  got  propofed  to  Lord  Bute, 
no  unlikely  perfon  to  put  it  in  execution,  as  he  is  him- 
felf  a  botanift.” 

Mr  Stillingfleet  publilhed  a  volume  of  mifcellaneous 
trails,  which  is  in  much  efteem,  and  does  great  honour 
to  his  head  and  heart.  They  are  chiefly  tranilations  of 
fome  effays  in  the  Amcenitates  Academic*!,  publilhed  by 
Linnaeus,  interfperfed  with  fome  obfervations  and  ad¬ 
ditions  of  his  own.  In  this  volume  he  fhows  alfo  a 
tade  for  claflical  learning,  and  entertains  us  with  fome 
elegant  poetical  elfufions  of  his  own.  But  his  Effay  on 
Converfation,  publiflied  in  the  firff  volume  of  Dodtley  s 
Colle&ion  of  Poems,  entities  him  to  a  diitinguifhed  rank 
among  our  Englifli  poets.  This  poem  is  addreffed  to 
Mr  Wyndham,  with  all  that  warmth  of  friendfhip  which 
diffinguiffies  Mr  Stillingfleet.  As  it  is  chiefly  dioac- 
tic,  it  does  not  admit  of  fo  many  ornaments  as  fome. 
compofitions  of  other  kinds.  However,  it  contains 
much  good  fenfe,  (hows  a  confiderable  knowledge  of 
mankind,  and  has  fever al  paffages  that  in  point  of  har¬ 
mony  and  eafy  verfification  would  not  difgracc  the  writ- 
tings  of  our  mod  admired  poets.  Here  more  than  once 
Mr  Stillingfleet  {hows  himfelf  ftill  foie  for  Dr  Bentley’s 
cruel  treatment  of  him  j  and  towards  the  beautiful  and 
moral  clofe  of  it  (where  it  is  fuppofed  he  gives  us  a 
iketch  of  himfelf)  feems  to  hint  at  a  mortification  of  a 
more  delicate  nature,  winch  he  is  faid  to  have  fuffered 
from  the  other  fex. 

To  thefe  difappointments  it  was  perhaps  owing  that 
Mr  Stillingfleet  neither  married  nor  went  into  orders. 
His  London  refidence  was  at  a  faddler’s  in  Piccadilly  j 
where  he  died  in  1771,  aged  above  70,  leaving  feve- 
ral  valuable  papers  behind  him.  He  was  buried,  in  St 
James’s  church,  without  the  flighted:  monument  to  his 
memory. 

STILLING  I  A,  a  genus  of  plants  belonging  to  the 
clafs  moncecia,  and  to  the  order  of  monadelpma •  See 
Botany  Index. 

S  TILYARD.  See  Sl'EEL-Yard. 

STILPO,  a  celebrated  philofopher  of  Megara,  flou- 
ri Ihed  under  the  reign  of  Ptolomy  Euergetes.  In  his 
youth  he  had  been  addi&ed  to  licentious  pleafures,  from 
which  he  religioufly  refrained  from  the  moment  that  he 
ranked  himfelf  among  philofophers.  When  Ptolemy 
Soter,  at  the  taking  of  Megara,  offered  him  a  large  futn 
of  money,  and  requefted  that  he  would  accompany  him 
into  Egypt,  he  accepted  but  a  fmall  part  of  the  offer, 
and  retired  to  the  ifland  of  /Egina,  whence,  on  Ptole¬ 
my’s  departure,  he  returned  to  Megara.  ]  hat  city  be¬ 
ing  again  taken  by  Demetrius  the  fon  of  Antigonus, 
and  the  philofopher  required  to  give  an  account  of  any 
effe&«  which  he  had  loff  during  the  hurry  of  the  plun¬ 
der,  he  replied,  that  he  had  loll  nothing ;  for  no  one 
could  take  from  him  his  learning  and  eloquence^  So 
great  was  the  fame  of  Stilpo,  that  the  moll:  eminent 
philofophers  of  Athens  took  pleafuve  in  attending  upon 
his  difeourfes.  Ills  peculiar  dodhises  were,  that  fpe- 
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cies  or  univerfals  have  no  real  exiffer.ee,  and  that  one 
thing  cannot  be  predicated  of  another.  With  refpedt 
to  the  former  of  thefe  opinions,  he  feems  to  have  taught , 
the  fame  dodlrine  with  the  fedl  afterwards  known  by 
the  appellation  of  Nomina  lifts.  To  prove  that  one 
thing  cannot  be  predicated  of  another,  he^  faid,  that 
goodnefs  and  men ,  forinffance,  are  different  things,  which 
cannot  be  confounded  by  afferting  the  one  to  be  the 
other :  he  argued  farther,  that  goodnefs  is  an  univerfal, 
and  univerfals  have  no  real  cxiffence  j  confequently 
fince  nothing  cannot  be  predicated  of  any  thing,  good-  £ 
nefs  cannot  be  predicated  of  man.  Thus,  whilft  this  0j 

fubtle  logician  wTas,  through  his  whole  argument,  pre-  philofophy , 
dicating  one  thing  of  another,  he  denied  that  any  one  vol.  1. 
thing  could  be  the  accident  or  predicate  of  another. 

If  Stilpo  was  ferious  in  this  reafoning  ;  if  he  meant  any 
thing  more  than  to  expofe  the  fophiitry  ot  the  fchools, 
he  muff  be  confeffed  to  have  been  an  eminent  mafler  of 
the  art  of  wrangling  ,  and  it  w*as  not  wholly  without 
reafon  that  Glycera,  a  celebrated  courtezan,  when  {he 
w  as  reproved  by  him  as  a  corrupter  of  youth,  replied, 
that  the  charge  might  be  jullly  retorted  upon  himfelf, 
who  fpent  his  time  in  filling  their  heads  with  fophiflical 
quibbles  and  ufelefs  fubtleties.  In  ethics  he  feems  to 
have  been  a  Sroic,  and  in  religion  he  had  a  public  and 
a  private  dodlrine,  the  former  for  the  multitude,  and 
the  latter  for  his  friends.  He  admitted  the  exiftence 
of  a  fupreme  divinity,  but  had  no  reverence  for  the  Gre¬ 
cian  fuperffitions. 

STILOBATUM,  in  ArchiteElure,  denotes  the  body 
of  the  ptdeftal  of  any  column. 

STILTON,  a  town  of  England,  in  Huntingdonfhire, 

7  ij  miles  from  London,  fouth-weftof  Yaxley,  on  the  Re¬ 
man  highway  from  Caller  to  Huntingdon,  called  Er~ 
mine-Jlreet,  fome  parts  of  which,  in  this  neighbourhood, 
appear  ftill  paved  with  ffone.  This  place  is  famous  for 
cheefe  called  Englijh  Farmefan,  which  is  generally  kept 
till  it  is  old  before  it  is  brought  to  table,  and  even  the 
proccfs  of  decay  is  accelerated  by  various  means,  to  ren¬ 
der  it  agreeable  to  a  vitiated  taffe.  For  making  Stilton 
cheefe,  the  following  receipt  is  given  in  the  firff  volume 
of  the  Repqfiiorij  of  Arts  and  Manufactures  : 

“  Take  the  night’s  cream,  and  put  it  to  the  morning’s 
new  milk,  v/ith  tire  rennet  j  when  the  curd  is  come,  it 
is  not  to  be  broken,  as  is  done  with  other  cneefes,  but 
take  it  out  with  a  foil-difh  altogether,  and  place  it  in  a 
fieve  to  drain  gradually  \  and  as  it  drains,  keep  gradu¬ 
ally  preffing  it  till  it  becomes  firm  and  dry  ;  then  place 
it  in  a  wooden  hoop  >  afterwards  to  be  kept  dry  on 
boards,  turned  frequently,  with  cloth  binders  round  it, 
which  are  to  be  tightened  as  occafion  requires,  and 
changed  every  day  until  the  cheefe  become  firm  enough 
to  fup port  itfelf  j  after  the  cloth  is  taken  off,  the  cheefe 
is  rubbed  every  day  all  over,  for  two  or  three  months, 
with  a  brufli  j  and  if  the  weather  be  damp  or  moiff 
twice  a-day  j  and  even  before  the  cloth  is  taken  off,  the 
top  and  bottom  are  well  rubbed  every  day.” 

STIMULANTS,  in  Medicine ,  fubffances  which  in- 
create  the  a&ion  of  certain  parts  of  the  body.  In  par¬ 
ticular,  they  quicken  the  motion  of  the  blood,  increafe 
the  adtion  of  the  mufcular  fibres,  and  affecl  the  nervous 
fyfiem. 

STIMULI,  in  Botany ,  a  fpecies  of  armature  or  of- 
fenfive  weapon,  with  which  fome  plants,  as  nettle*  caffa- 
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^a>  acatypha>  and  tragia,  are  fufnifhed.  Their  ufe,  fays 
Stirling.  Linnaeus,  is  by  their  venomous  punttures  to  keep  off 
— v—,  ,  naked  animals  that  would  approach  to  hurt  them. 

STING,  an  apparatus  in  the  bodies  of  certain  in¬ 
fers,  in  form  of  a  little  fpear,  ferving  them  as  a  wea¬ 
pon  of  offence. 

Sting -Ray.  See  Raia,  Ichthyology  Index . 
Falconer's  STINK-pot,  an  earthen  jar  or  fhell,  charged  with 
J^aIvie  powder,  grenadoes,  and  other  materials  of  an  often- 
icwnaiy.  plve  and  fuftocating  fmell.  It  is  frequently  ufed  by  pri¬ 
vateers,  in  the  weffern  ocean,  in  the  attack  of  an  enemy 
whom  he  defigns  to  board  ;  for  which  purpofe  it  is  fur- 
nifned  with  a  light  fufe  at  the  opening  or  touch- hole. 
See  Boarding. 

STINT,  a  fpecies  of  bird.  See  Tringa,  Ornitho¬ 
logy  Index . 

S  LIPA,  Feather  Grass,  a  genus  of  plants  belong¬ 
ing  to  the  clafs  triandria,  and  order  of  digynia  ;  and  in 
the  natural  fyftem  ranging  under  the  4th  order,  Gratni - 
na.  See  Botany  Index. 

.  STIPEND,  among  the  Romans,  fignifies  the  fame 
with  tribute  ;  and  hence  JUpetidarii  were  the  fame  with 
tributarii. 

Stipend,  in  Scots  Law.  See  Law,  §  clix.  12. 

SI  IPULA,  in  Botany ,  one  of  the  fulcra  or  props  of 
plants,  defined  by  Linnaeus  to  be  a  fcale,  or  fmall  leaf, 
Rationed  on  each  fide  the  bafe  of  the  footftalks  of  the 
flower  and  leaves,  at  their  firff  appearance,  for  the  pur¬ 
pofe  of  fupport.  Elmgren  reftritts  it  to  the  footffalks 
of  the  leaves  only. 

S  IIPULA  riON,  in  the  civil  law,  the  att  of  ffi- 
pulating,  that  is,  of  treating  and  concluding  terms  and 
conditions  to  be  inferted  in  a  contrail.  Stipulations  were 
anciently  performed  at  Rome,  with  abundance  of  cere¬ 
monies  '7  the  firff  whereof  was,  that  one  party  ffiould  in¬ 
terrogate,  and  the  other  anfwer,  to  give  his  confent,  and 
oblige  himfelf.  By  the  ancient  Roman  law,  nobody  could 
ft  i  pul  ate  but  for  himfelf  5  but  as  the  tabelliones  were  pub¬ 
lic  fervants,  they  were  allowed  to  ftipplate  for  their  ma¬ 
ilers  and  the  notaries  fucceeding  the  tabelliones  have 
inherited  the  fame  privilege. 

ST1RIA,  a  province  of  Germany,  in  the  circle  of 
Auftria,  with  the  title  of  a  duchy.  It  is  bounded  on 
the  north  by  the  archduchy  of  Auftria,  on  the  caff  by 
Hungary,  on  the  fouth  by  Carniola,  and  on  the  weft 
by  Carinthia  and  the  archbiftiopric  of  Saltfburg  ;  it  is 
3  25  miles  in  length  and  1  7  in  breadth,  and  is  faid  to 
contain  22  cities,  95  towns,  338  caftles,  15  convents, 
and  200,000  inhabitants.  Though  it  is  a  mountain¬ 
ous  country,  yet  there  is  a  great  deal  of  land  fit  for  til¬ 
lage,  and  the  foil  is  fo  good,  that  the  inhabitants  never 
were  in  want  of  corn.  In  contains  mines  of  very  good 
iron  ;  whence  the  arms  made  there  are  in  great  efteem. 
The  women  differ  greatly  from  the  Auftrians,  and  are 
very  plain  2nd  ingenious.  They  have  all  fwellings  on 
their  throats,  called  brotichocelcs,  The  men  are  alfo  very 
Ample,  and  are  rather  difpofed  to  indulge  in  indolence. 
The  chief  town  is  Gratz. 

STIRLING,  a  town  of  Scotland,  fituated  on  the 
river  Forth,  35  miles  north-weft  of  Edinburgh,  in  W. 
Long.  3.  59  N.  Lat.  56.  6.  It  is  alfo  called  Sterling 
and  Strive  ling  ;  from  the  former  of  which  Boethius  falfe- 
ly  derives  the  name  Sterling  money;  becaufe,  fays  he, 
Ofbeit,  a  Saxon  prince,  after  the  overthrow  of  the  Scots| 
eftablifhed  a  mint  there.  I  he  name  of  Strive  ling  is  faid 
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to  have  been  derived  from  the  frequency  of  ft  rites  or  Stirling, 
conflitts  in  the  neighbourhood.  The  town  contains  v~* 
about  4000  inhabitants.  It  has  a  manufatture  of  tar¬ 
tans  and  ffialloons,  and  employs  about  30  looms  in  that 
of  carpets.  The  great  ftreet  is  very  broad.  In  it  is  the 
tolbooth,  where  is  kept  the  ftandard  for  the  wet  mea- 
fures  of  Scotland.  The  other  ftreets  are  narrow  and  ir¬ 
regular.— Stirling  is  in  miniature  a  refemblance  of  Edin¬ 
burgh  j  being  built  on  a  rock  of  the  fame  form,  with  a 
fortrefs  on  the  fummit.  The  origin  of  the  caftle  is  un¬ 
known.  The  rock  of  Stirling  was  ftrongly  fortified  by 
the  Pitts,  amongft  whom  architetture  and  feveral  other 
ufeful  arts  had  made  a  confiderable  progrefs.  As  it  lay 
in  the  extremities  of  their  kingdom,  the  pofleflion  of  it 
was  the  occafion  of  frequent  contefts  betwixt  them  and 
their  neighbours  the  Scots  and  Northumbrians  j  each 
of  whofe  dominions  did,  for  fome  time,  terminate  near  it. 

.When  the  Scots,  under  Kenneth  II.  overthrew  the 
Pittilh  empire  near  the  middle  of  the  ninth  century, 
they  endeavoured  to  obliterate  every  memorial  of  that 
people.  They  not  only  gave  new  names  to  provinces 
and  towns,  but,  with  all  the  rage  of  barbarians,  demo- 
liftied  many  magnificent  and  ufeful  edifices  which  had 
been  reared  up  by  them,  and  this  fortrefs  among  the  reft. 

It  was,  however,  foon  rebuilt,  though  upon  an  occafion 
not  very  honourable  to  the  Scots. 

Upon  the  death  of  Kenneth  II.  in  855,  his  brother 
Donald  V.  mounted  the  throne  of  Scotland.  In  the 
beginning  of  his  reign  the  kingdom  was  invaded  by 
Ofbrecht  and  Ella,  two  Northumbrian  princes,  who, 
uniting  their,  forces  with  the  Cumbrian  Britons,  and  a 
number  of  Pitts,  who  upon  their  expulfion  from  their 
native  country  had  taken  refuge  in  England,  advanced 
to  Jedburgh,  where  Donald  encountered  them  ;  and,  af¬ 
ter  a  fierce  and  bloody  battle,  obtained  a  complete  vic¬ 
tory  :  but,  having  taken  up  his  ftation  in  Berwick,  in 
fhpine  fecurity,  the  Northumbrians,  informed  of  the  care- 
lefs  pofture  in  which  the  Scottifti  army  lay,  furprifed 
them  by  a  hafty  march,  difperfed  them,  and  made  a  pri- 
foner  of  the  king.  Purfuing  the  advantage  they  had 
gained,  they  marched  northward,  and  fubdued  all  be¬ 
fore  them  to  the  frith  of  Forth  and  the  town  of  Stir¬ 
ling.  But  the  forlorn  fituation  of  the  Scots,  without  a 
king  and  without  an  army,  obliging  them  to  fue  for 
peace,  they  obtained  it,  upon  condition  that  they  ffiould 
pay  a  fum  of  money  for  the  ranfom  of  the  king,  and 
yjeld  up  all  their  dominions  upon  the  fouth  fide  of  the 
Porth  to  the  conquerors. 

The  Northumbrians  taking  pofleflion  of  the  territo¬ 
ries  ceded  to  them  by  this  treaty,  rebuilt  the  caftle  of 
Stirling,  and  planted  it  with  a  ftrong  garrifon,  in  order 
to  p refer ve  their  new  conquefts,  upon  the  frontiers  of 
which  it  was  fituated.  Our  authorities  alfo  inform  us, 
that  they  eretted  a  ftone  bridge  over  the  Forth,  upon  the 
fummit  of  which  a  crofs  was  raifed,  with  the  following 
infeription  in  menkifti  rhyme. 

Anglos  a  Scot  is feparat  crux  ifta  remotis  ; 

Armis  hie  Ji ant  Bruti ,  ScotiJ/ant  hie ,  cruce  tuti. 

Which  is  thus  tranfiated  by  Bellenden. 

I  am  free  marche,  as  paflengeris  may  ken, 

To  Scottis,  to  Britonis,  and  to  Inglifmen. 

None  of  the  ancient  Englifh  hifiorians  mentions  this 
conqueft.  Ihe  whole  ftory,  as  well  as  the  infeription, 

wears 
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Stirling,  wears  ranch  of  a  monkith  garb  3  yet  its  authenticity  is 
'V™'  not  a  little  confirmed  by  the  arms  of  the  town  of  Stir¬ 
ling,  upon  which  is  a  bridge,  with  a  crofs,  and  the  lad 
line  of  the  above  Latin  diftich  is  the  motto  round  it. 

We  mu  ft  not,  however,  imagine,  that  in  thofe  times 
that  fortrefs  bore  any  refemolance  to  the  prefent  (true- 
true,  which  is  adapted  to  the  ufe  of  fire-arms.  Its 
fize  and  form  probably  refemhled  thofe  caltles  which, 
under  the  feudal  conftitution,  the  Englilh  and  Scottifh 
barons  ufed  to  erect  upon  their  eitates  for  dwelling- 
houfes  *,  and  which,  in  thofe  barbarous  ages,  they  found 
necellary  to  fortify  for  their  defence,  not  only  againft 
foreign  invaders,  but  often  again!!  the  attacks  of  their 
own  neighbours.  It  is  dire&ly  luch  a  Gothic  figure  as 
this  which  reprefents  the  Cajlnim  Stnvelenfe  upon  the 
arms  of  Stirling. 

This  fortrefs,  after  it  had  continued  in  the  poffeffion 
of  the  Northumbrian  Saxons  about  20  years,  was,  to¬ 
gether  rvith  the  whole  country  upon  the  fouth  fide  of 
the  Forth,  reftored  to  the  Scots,  upon  condition  of  their 
affifting  the  Saxons  againfl  their  turbulent  invaders  the 
Danes.  Upon  the  arms  of  Stirling  are  two  branches 
of  a  tree,  to  reprefent  the  Ncmus  Strivelenfe ;  but  the 
lituation  and  boundaries  of  that  foreft,  which  was  pro¬ 
bably  a  wing  of  the  Caledonian,  cannot  be  afeertained. 
Upon  the  fouth  of  Stirling,  veitiges  of  a  foreit  are  flill 
difcernible  for  feveral  miles.  Banks  of  natural  timber 
flill  remain  in  the  caftle  park,  at  Murray’s  wood,  and 
near  Nether  Bannockburn  ;  and  flumps  of  trees,  with 
much  bruthwood,  are  to  be  feen  in  all  the  .adjacent 
fields. 

When  Kenneth  III.  received  intelligence  of  the  Danes 
having  invaded  his  dominions,  he  appointed  the  caitle  of 
Stirling  to  be  the  place  of  rendezvous  for  his  army  3  and 
he  marched  from  thence  to  the  battle  of  Loncarty,  where 
he  obtained  a  victory  over  thofe  rovers,  in  the  end  of  the 
10th  century. 

In  the  1 2th  century,  this  caftle  is  fpoken  of  as  a  place 
of  great  importance,  and  one  of  the  ftrongeft  fortreffes 
in  the  kingdom.  In  1174,  a  calamity,  not  unufual 
amongft  the  Scottifh  monarchs,  befel  William,  who  at 
that  time  occupied  the  throne.  He  was  taken  pvifoner 
in  an  unfuccefsful  expedition  which  he  made  into  Eng¬ 
land  3  and,  after  having  been  detained  1 2  mQnths  in 
captivity,  was  releafed,  upon  ftipulating  to  pay  a  large 
fum  of  money  for  his  ranfom  3  and,  until  payment  there¬ 
of,  delivering  into  the  hands  of  the  Englifh  the  four 
principal  fortreftes  in  the  kingdom,  which  in  thofe  days 
were  Stirling,  Edinburgh,  Roxburgh,  and  Berwick. 
This  was  the  fn  ft  great  afeendant  that  England  obtained 
over  Scotland  ;  and  indeed  the  moft  important  tranfac- 
tlon  which  had  pafted  between  thefe  kingdoms  from  the 
Norman  conqueft. 

Though  the  Scottifh  mcnarchs,  in  their  frequent  per¬ 
ambulations  through  the  kingdom,  often  vi filed  Stirling, 
and  held  their  courts  for  fome  time  in  the  caftle  3  yet  it 
did  not  become  a  royal  refidence  till  the  Jamily  of  Stuart 
mounted  the  throne,  and  it  was  from  different  princes 
of  this  family  that  it  received  its  prefent  form.  It  was 
the  place  of  the  nativity  of  James  II.  j  and,  when  railed 
to  the  throne,  he  frequently  kent  his  court  in  it.  It  is 
well  known  to  have  been  the  place  where  that  prince 
perpetrated  an  atrocious  deed,  the  murder  of  William 
carl  of  Douglas,  whom  he  ftabbed  with  his  own  hand. 
The  royal  apartments  were  at  that  time  in  the  north-weft 


comer  of  the  c&ftle,  and  are  now  the  refidence  of  the  Stirling- 
fort-major.  The  room  where  the  murder  was  committed  1 
ftill  goes  by  the  name  of  Douglas's  room . 

James  III.  contracting  a  fondnefs  for  the  cattle  on  ac¬ 
count  of  its  pleafant  fituation,  made  it  the  chief  place 
of  his  refidence,  and  added  feveral  embellifhments  to  it. 

He  built  within  it  a  magnificent  hall,  which  in  thofe 
days  was  deemed  a  noble  ltru£tuie,  and  is  flill  entire* 

It  now  goes  by  the  name  of  the  parliament-houje,  having 
been  defigned  for  the  accommodation  of  that  lupreme 
court.  It  was  covered  with  an  oaken  roof  of  exqui- 
fite  work  man  (hip,  which,  though  very  little  decayed, 
was  a  few  years  ago  removed  to  make  way  for  one 
of  more  modern  ftru&ure.  James  alio  erected  a  college 
of  fecular  priefts  in  the  caftle,  which  he  called  the  cha¬ 
pel  royal  ^  and  which  proved  one  caufe  of  his  own  ruin. 

As  the  expences  neceffary  for  maintaining  the  numerous 
officers  of  fuch  an  inftitution  were  confiderable,  he^  an¬ 
nexed  to  it  the  revenues  of  the  rich  priory  of  Colding- 
ham  in  the  Merfe,  which  at  that  time  happened  to  be¬ 
come  vacant.  This  priory  had  for  a  long  time  been 
holden  by  perfons  connected  with  the  family  of  Hume  3 
and  that  family,  confidering  it  as  belonging  to  them, 
ftrongly  oppofed  the  annexation.  *1  he  difpute  feems  to 
have  lafted  feveral  years  3  for  one  parliament  had  paffed 
a  vote,  annexing  the  priory  to  the  chapel-royal,  and  a 
fubfequent  one  enacted  a  ftatute  prohibiting  every  at¬ 
tempt  that  was  contrary  or  piejudicial  to  that  annexa¬ 
tion. 

James  V.  was  crowned  in  the  caftle  of  Stirling  3  and 
the  palace,  which  is  the  chief  ornament  of  it,  was  the 
work  of  that  prince.  This  is  a  ftately  and  commodious 
ftiudure,  all  of  hewn  (tone,  with  much  ftatuary  work 
upon  it.  It  is  built  in  form  of  a  fquare,  with  a  fmall 
court  in  the  middle,  in  which  the  king’s  lions  are  faid 
to  have  been  kept  3  and  hence  it  ftill  goes  by  the  name 
of  the  lions  den.  The  palace  contains 'many  large  and 
elegant  apartments  *,  the  ground-flory  is  now  converted 
into  barrack-rooms  for  the  foldiers  of  the  garrifon  5  the 
upper  affords  a  houfe  for  the  governor,  with  lodgings  for 
fome  of  the  fubaltern  officers. 

Oppofite  to  the  palace,  upon  the  north,  {lands  an 
elegant  chapel,  which  was  built  by  Janies  VI.  for  the 
baptifm  of  his  fon,  Prince  Henry,  in  1594.  In  this 
chapel  is  preferved  the  hulk  of  a  large  boat,  which  that 
whimfical  monarch  caufed  to  be  built  and  placed  upon 
carriages,  in  order  to  convey  into  the  caftle  the  provifions 
for  that  folemnity. 

A  ftrong  battery,  with  a  tier  of  guns  pointing  to  the 
bridge  over  the  Forth,  was  erected  during  the  regency 
of  Mary  of  Lorraine,  mother  to  Queen  Mary.  It  is 
called  the  Trench  battery ,  probably  becaufe  conftru£ted 
by  engineers  of  that  nation,  ihe  laft  addition  was  made 
to  the  fortifications  in  the  reign  of  Queen  Anne.  For¬ 
merly  they  reached  no  farther  than  the  old  gate,  upon 
which  the  ftag-ftaff  now  {lands  :  but  in  that  reign  they 
were  confiderably  enlarged  upon  the  fide  towards  the 
town  5  and  barracks,  which  are  bomb-proof,  with  feve¬ 
ral  other  conveniences  for  a  liege,  were  erected. 

Upon  the  fouth  fide  of  the  caftle  lies  a  park  inclofed 
with  a  ftone- wall,  called  the  king's  park ,  and  near  to 
the  foot  of  the  rock  on  which  the  caftle  Hands,  lay  the 
royal  gardens  3  veftiges  of  the  walks  and  parterres,  with 
a  few  ftumps  of  fruit-trees,  are  ftill  vifible  3  but  by  long 
neglect,  and  the  natural  wetnefs  of  the  foil,  the  place  is 
4  U  2  now 
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now  little  better  than  a  xnarfh.  In  tlie  gardens  is  a 
&fliireS~  mount  earth  ‘m  &rm  a  uble?  with  benches  of  earth 
-X  X,  •  around  it,  where,  according  to  tradition,  the  court  fome- 
times  held  fdes-chatnpelres .  In  the  cafile-hill  is  an 

hollow/,  comprehending  about,  an  acre  of  ground,  and 
having  all  the  appearance  of  an  artificial  work,  which 
"Tas  ufed  for  joufis,  tournaments,  and  other  feats  of  chi¬ 
valry. 

Northward  of  the  cafile  lies  the  Govan,  or  perhaps 
more  properly  the  Gozviing  hill  (a)  ;  in  the  middle  of 
which  is  a  fmall  mount  called  Ilut'fy  Hoaky,  upon  which 
Duke  Murdoch  and  his  two  Tons  were  executed  for  trea- 
fonable  pra&ices  in  the  reign  of  James  I. 

The  profpeft  from  the  cafile  is  raoft  delightful,  as 
well  as  extenfive,  being  greatly  beautified,  efpccially  upon 
the  eafi,  by  the  windings  of  the  Forth  ;  which  are  fo 
numerous,  that  though  the  difiance  by  land  from  Stir¬ 
ling  to  Alloa  is,  in  a  firaight  line,  not  quite  fix  miles,  it 
is  faid  to  be  24  by  water.  As  this  river  generally  runs 
upon  plain  ground,  it  rolb  its  fircara  in  fo  (low  and  filent 
a  manner,  that  wdiat  Silius  Italicus  faith  of  the  Ticinus 
is  applicable  to  it,  if,  infiead  of  fucenti  in  that  poet,  we 
ihould  read  lutofo  ;  for  the  clay^banks,  together  with  the 
tide,  which  flows  above  Stirling,  render  the  Forth  per¬ 
petually  muddy  : 

Vtx  credos  labts  ripis  tam  nntis  cpacls 
Homniferam  ducit  lutofo  gurgite  lympham . 

The  lordfiiip  and  cafile  of  Stirling  were  a  part  of  the 
ufual  dow’ry  of  the  queens  of  Scotland,  at  leafi  after  the 
family  of  Stuart  came  to  the  throne,  in  which  they  were 
inverted  at  their  marriage. 

Robert  lord  Erlkine  was  appointed  governor  of  the 
cafile  by  King  David  II.  and  the  office  continued  in 
that  family  till  J  715. 

This  fortrefs  hath  been  the  fcene  of  many  tranfac- 
tions.  Being  by  its  fituation  confidered  as  a  key  to 
the  northern  parts  of  the  kingdom,  the  poffdfion  of  it 
bath  been  always  efieemed  of  great  importance  to  thofe 
who  fought  to  be  mafiers  of  Scotland.  It  was  undoubt¬ 
edly  a  place  of  firength  when  the  att  of  war  by  ord¬ 
nance  was  in  its  infancy  j  but  though  it  refilled  the  ut- 
mofi  efforts  of  the  rebels  in  1  746,  it  could  not  now7  hold 
out  three  days  if  befieged  by  an  army  of  a  few  thoufand 
men  conduced  by  an  engineer  of  knowledge  and  in¬ 
tegrity. 

S 1 IRLINGSHIRE,  a  county  of  Scotland,  of  wdiich 
Stirling  is  the  capital.  It  extends  20  miles  in  length 
and  12  in  breadth  \  being  bounded  on  the  wefi  by  part 
of  Lennox  and  Clydefdale  ;  on  the  cart,  by  Clackman- 
nanfhire,  the  river  Forth,  and  part  of  Lothian  on  the 
fouth-eafi,  by  Lothian  \  and  on  the  north  by  Monteith. 
1  lie  face  of  the  country  is  open  and  agreeable,  aiverli- 
fied  by  hill  and  dale,  well  watered  with  fi  reams  and 
rivers  ;  the  principal  of  which  is  the  Forth,  rifing  in 
the  neighbourhood  of  a  high  mountain  called  Ben-Le - 
fnond ,  and,  running  eafhvard,  forms  the  frith  of  Edin¬ 
burgh.  The  fouthern  part  is  hilly,  affording  plenty  of 
game,  and  pafiurage  for  Iheep,  horfes,  and  black  cattle. 
1  he  eafiern  part  is  fertile,  producing  plentiful  harvefis 
of  corn,  and  great  abundance  of  coal.  Lead-ore  is  found 
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in  different  parts  of  the  county ;  and  the  rivers  abound  Stirling, 
with  pike,  trout,  end  falmon.  fhire, 

1  he  population  of  this  county  at  two  different  periods, ,  Stirrup, 
and  according  to  the  different  jparilhes,  will  be  feen  in  - 

the  following  table  ; 


Farijhes. 

Airth 

Alva 

Baldernock 
Balfron 
J  Bothkennar 
Buchanan 
Campfie 
Denny 
Dry  men 
10  Falkirk 
Fin  try 
Gargunnock 
Kill  earn 
Kilfyth 
15  Kippen 

Larbert  and  Dunipace 
Muiravonfide 
Polmont 
St  Ninians 
20  Slamannan 
Stirling 
Strathblane 


Population 
in  1 7  55- 

2316 

436 

621 

755 

529 

1699 

J399 

*392 

2789 

3932 

89I 

95<> 

959 

1395 

J7  99 
I864 

1 539 
I094 
649 1 
12  cp 
3951 
797 


Population  in 
1790 — 179S. 


2350 
6 12 
620 
1381 
6co 
mt 
2517 
1400 
1607 
8020 


543 


830 


973 

2450 


1 7  7  7 
4000 
1065 


1400 


7°79 

icio 

4698 

620 


38,813  46663 

38.813 

Increafe,  7850*  *  ^ 

STIRRUP,  in  llie  manege,  a  reft  or  fupport  for  the 
hor'eman’s  foot,  for  enabling  him  to  mount,  and  for 
keeping  him  firm  in  his  feat. 

Stirrups  were  unknown  to  the  ancients.  The  want 
of  them  in  getting  upon  horfeback  was  fupplied  by  agi¬ 
lity  orart.  Some  horfes  were  taught  to  Hoop  to  take 
their  riders  up  ;  but  the  riders  often  leapt  up  by  the  help 
of  their  fpears,  or  were  affiled  by  their  Haves,  or  made 
iffe  of  ladders  for  the  purpofe.  Gracchus  filled  the 
highways  with  Hones,  which  were  intended  to  an  Tver 
the  fame  end.  The  fame  was  alfo  required  of  the  fur- 
veyors  of  the  roads  in  Greece  as  part  of  their  duty. 

Menage  obferves,  that  St  Jerome  is  the  firfi  author 
who  mentions  them.  But  the  paffage  alluded  to  is  not  to 
be  found  in  his  epifiles ;  and  if  it  were  there,  it  would 
prove  nothing,  becaufe  St  Jerome  lived  at  a  time  when 
fiirrups  are  fuppofed  to  have  been  invented,  and  after 
the  ufe  of  faddles.  Montfaucon  denies  the  authenticity 
of  this  paffage*,  and,  in  order  to  account  for  the  igno-  Berengedt 
ranee  of  the  ancients  with  regard  to  an  inff  rument  fo  Hf/tory  and 
ufeful  and  fo  eafy  of  invention,  he  obferves,  that  while Art  °f 
clo»hs  and  houfings  only  were  laid  upon  the  horfes  backs,  voU 
on  which  the  riders  were  to  fit,  fiirrups  could  not  have  p,  65. 
been  ufed,  becaufe  they  could  not  have  been  fallen- 
ed  with  the  fame  fecurity  as  upon  a  faddle.  But  it  is 

more 


(a)  So  called  from  the  wailings  and  lamentations  (in  Scolch,  gowlings)  that  were  made  for  Duke  Murdoch. 
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more  probable,  that  in  this  inftance,  as  in  many  others,  foreft. 
proo-refs  of  human  genius  and  invention  is  uncer 
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Stockholm.^  ta-n  rang  Q01V>  depending  frequently  upon  accidental 
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Stirrup  of  a  Ship ,  a  piece  of  timber  put  upon  a 
(hip’s  keel,  when  fome  of  her  keel  happens  to  be  beaten 
off,  and  they  cannot  come  conveniently  to  put  or  fit  in 
a  new  piece  ";  then  they  patch  in  a  piece  of  timber,  and 
bind  it  on  with  an  iron,  which  goes  under  the  fhip]s 
keel,  and  comes  up  on  each  fide  of  the  (hip,  where  it 
is  nailed  llrongly  with  fpikes ;  and  this  they  call  a  flir- 
rup, 

STOBZE.US,  John,  a  laborious  Greek  writer,  who 
lived  at  the  end  of  the  fourth  century,  compofed  many 
works,  of  which  there  are  only  his  Colleflions  remain¬ 
ing,  and  even  thefe  are  not  as  he  compofed  them  ;  many 
-things  being  inferted  by  later  authors.  This  work  con¬ 
tains  many  important  fentiments  collcffed  from  the  an¬ 
cient  writers,  poets,  and  philofophers. 

STOCK,  in  gardening,  &c.  the  Item  or  trunk  of  a 
tree.  What  flock  is  molt  proper  for  each  kind  of  fruit, 
oucht  as  well  to  be  coafidered  and  known,  as  wdiat  foil 
is  mod  fir  table  to  trees  ;  for  on  thefe  two  things  the  fu¬ 
ture  vigour  of  trees,  and  the  goodnefs  of  fruit,  equally 
depend.  The  bed  way  for  thofe  who  intend  to  plant, 
is  to  raife  their  own  docks,  by  which  they  will  be  better 
affured  of  what  they  do  ;  but  if  they  fhould  buy  their 
trees  of  nurferymen,  they  fhould  diligently  inquire  upon 
what  docks  they  were  propagated.  See  Grafting. 

STOCK,  in  trade.  See  CAPITAL  Sock . 

STOCK-Broker.  See  Broker  and  Stocks. 

StocK-Dov?.  See  Columba,  OrnithoeogY  Index. 

STOCK- Jobbing,  the  art  or  mydery  of  trafficking  in 
the  public  flocks  or  funds.  See  Fund  and  Stock  JOB¬ 
BING. 

STOCK  Gillyflower.  Sec  Cheiranthus,  Botany 

Index.  . 

STOCKHOLM,  the  capital  of  Sweden,  is  fituated 
in  the  province  of  Upland,  in  E.  Long.  19.  30.  and  N. 
Lat.  59.  20.  Its  foundation  is  by  the  bed  S.vedifh  uni¬ 
ters  generally  attributed  to  Birger  Jarl,  regent  of  the 
kingdom  about  the  middle  of  the  13th  century  during 
(he  minority  of  his  fon  Waldemar,  who  had  been  railed 
to  the  throne  by  the  dates  of  the  kingdom  ;  but  it  was 
not  before  the  1 8th  century  that  the  royal  refidence  Was 
transferred  from  Upfala  to  this  city. 

This  capital,  which  is  very  long  and  irregular,,  occu¬ 
pies,  befide  two  peninfulas,  feven  fmall  rocky  id  and  s, 
fcattered  in  the  Mseler,  in  the  dreams  which  iffue  from 
that  lake,  and  in  a  bay  of  the  gulf  of  Bothnia.  A  va¬ 
riety  of  contraded  and  enchanting  views  are  formed  by 
numberlefs  rocks  of  granite  rifmg  boldly  from  the  fur- 
face  of  the  water,  partly  bare  and  craggy,.  partly  dotted 
with  houfes,  or  feathered  with  wood.  The  harbour  is 
an  inlet  of  the  Baltic  :  the  water  is  clear  as  crydal,  and 
of  ftich  depth  that  Chips  of  the  larked  burthen  can  ap¬ 
proach  the  quay,  which  is  of  condderable  breadth,  and 
Core's  Trn.- lined  with  fpacious  buildings  and  ware  houfes.  At  the 
vets,  voi.  ii* extremity  of  the  harbour  feveral  ftreets  rife  one.  above 
another  in  the  form  of  an  amphitheatre  ;  and  the  palace, 
a  magnificent  building,  crowns  the  fummit.  Towards 
the  lea,  about  two  or  three  miles  from  the  town,  the 
*  harbour  is  contra&ed  into  a  narrow  drait,  and,  winding 
among  high  rocks,  difappears  from  the  fight ;  and  the 
profpecl  is  terminated  by  didant  hills,  overfprea,d  with 
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It  is  fat  beyond  the  power  of  words,  or  of  the  Stockholm, 
pencil,  to  delineate  thefe  fingular  views.  The  central 
ifland,  from  which  the  city  derives  its  name,  and  the 
Ritterholm,  are  the  handlbmed  parts  of  the  town.  Ex¬ 
cepting  in  the  fuburbs,  where  the  houfes  are  of  wood 
painted  red,  the  generality  of  the  buildings  are  of  done, 
or  brick  duccoed  white.  The  royal  palace,  which  dands 
in  the  centre  of  Stockholm,  and  upon  the  higheft  fpot 
of  ground,  was  begun  by  Charles  XL  :  it  is  a  large 
quadrangular  done  edifice,  and  the  ilyle  of  architecture 
is  both  elegant  and  magnificent. 

It  is  the  habitation  not  only  of  the  royal  family,  but 
alfo  of  the  greater  part  of  the  officers  belonging  to  the 
houfehold.  It  likewife  comprehends  the  national  or  fu- 
preme  court  of  juftice,  the  colleges  of  war,  chancery, 
treafury,  and  commerce  ;  a  chapel,  armoury,  library, 
and  office  for  the  public  records ;  but  the  greater  num¬ 
ber  of  inferior  officers  and  fervants  belonging  to  the 
court,  are,  with  the  foot-guards,  quartered  on  the  burgh¬ 
ers.  The  cadle,  and  all  the  ftately  edifices  in  the  king¬ 
dom,  are  covered  with  copper.  The  palace  of  the  no¬ 
bility,  in  which  this  order  fits  during  the  feffion  of  the 
diet,  is  an  elegant  building  adorned  on  the  outfide  with 
marble  datues  and  columns,  and  on  the  infide  with  paint¬ 
ing  and  fculpture.  This  and  three  other  palaces  (land 
on  the  banks  of  the  lake,  and  are  built  on  the  fame  mo¬ 
del,  fo  as  to  compofe  an  unifotm  piece  of  archile&ure* 

The  bank,  built  at  the  expence  of  the  city,  is  a  noble 
edifice,  and  joins  with  many  furaptuaus  houfes  belong¬ 
ing  to  the  nobility  in  exhibiting  a  fplendid  appearance. 

The  houfes  of  the  burghers  are  generally  built  of  brick 
in  the  city  ;  but  in  the  fuburbs  they  are  commonly  made 
up  of  timber,  and  therefore  very  fubjeft  to  conflagrations. 

Thefe  houfes  are  often  framed  in  Finland,  according  to 
the  plan  and  dimenfions  preferibed :  -whence  they  are 
tranfported  in  pieces  to  Stockholm  by  water,  and  there 
fet  up  by  the  carpenters.  Thefe  wooden  habitations,  if 
kept  in  proper  repair,  will  lad  30  or  40  years,  and  are 
deemed  warmer,  neater,  and  more  healthy,  than  thofe 
of  brick  or  done.  To  prevent  the  danger  of  conflagra¬ 
tions,  the  city  is  divided  into  1 2  wards.  In  each  of 
thefe  there  is  a  mader  and  four  affiltants,  who  forthwith 
repair  to  the  place  where  the  fire  breaks  out;  and  all 
porters  and  labourers  are  obliged  to  range  themfelves 
under  the  mader  of  the  ward  to  which  they  belong.  A 
fire-watch  patroles  the  dreets  by  night,  to  give  warning 
or  affiltance  as  it  may  be  wanted  ;  and  a  centinel  is 
maintained  in  the  deeple  of  every  church,  to  toll  the 
bell  on  the  firft  appearance  of  any  fuch  accident.  The 
police  of  Stockholm  is  entirely  fubjefled  to  the  regula¬ 
tions  of  the  grand  governor,  afiilled  by  a  deputy  and  bai¬ 
liff  of  the  cadle.  This  city  is  the  emporium  of  Sweden, 
to  which  all  the  commodities  of  the  kingdom  are  brought 
for  exportation,  and  where  almoft  all  the  imports  from  , 
abroad  are  depofited.  The  port  or  haven  formed  by  the 
lake  Maeier  is  large  enough  to  contain  IOOO  fail  of  (hip¬ 
ping  ;  and  furnifhed  with  a  key  or  wharf  about  an  Eng- 
lifli  mile  in  length,  to  which  the  veffels  may  lie  with 
their  broadfides.  .  The  greated  inconveniences  attending 
this  fituation  are,  the  didance  from  the  fea,  which  is  not 
within  lefs  than  10  miles  of  the  town;  the  want  of  tides; 
and  the  winding  of  the  river,  which  is  remarkably  crook¬ 
ed.  It  opens  into  the  Baltic  ;  and  the  entrance,  which 
is  dangerous  and  rocky,  the  Swedes  have  fecured  vyiih 
two  fmall  forts  :  within,  it  is  perfectly  fafe  and  commo- 

dipus.^ 
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id-°US'  northern  foburbs  are  remarkable  for  the 

■- _ 't  g'_,  king’s  gardens,  and  for  the  great  number  of  arlifans 

who  have  chofen  their  habitations  in  this  quarter.  In 
the  fouthern  fuburbs  the  Mufcovite  commodities  are  fold  j 
and  here  is  a  magnificent  exchange  where  the  merchants 
daily  afiemble.  Population  8o,oco. 

SLOCKING,  that  part  of  the  clothing  of  the  leg 
and  foot  which  immediately  covers  and  Screens  them 
from  the  rigour  of  the  cold.  Anciently,  the  only  dock¬ 
ings  in  ufe  were  made  of  doth,  or  of  milled  duffs  fewed 
together  *  but  fince  the  invention  of  knitting  and  wea¬ 
ving  dockings  ofiilk,  wool,  cotton,  thread,  &tc.  the  ufe 
of  cloth  dockings  is  quite  difeontinued.  Dr  Howel, 
in  his  Hiftory  of  the  World  (vol.  ii.  p.  222.)  relates) 
that  Queen  Elizabeth,  in  1501,  was  prefented  with  a 
pair  ot  olack  knit  filk  dockings  by  her  (ilk-woman,  and 
thenceforth  die  never  wore  cloth  ones  any  more.  The 
fame  author  adds,  that  King  Plenry  VIII.  ordinarily 
wore  cloth  hofe,  except  there  came  from  Spain,  by  great 
chance,  a  pair  of  filk  dockings.  His  fon,  King  Ed¬ 
ward  VI.  was  prefented  with  a  pair  of  long  Span  iff  filk 
dockings  by  Sir  ihomas  Greffam,  and  the  prefen t  wras 
then  much  taken  notice  of.  Hence  it  diould  feem,  that 
the  invention  of  filk  knit  dockings  originally  came  from 
Spain.  Others  relate,  that  one  WilliamSlicler,  an  ap¬ 
prentice  on  London  bridge,  feeing  at  the  houfe  of  an 
Italian  merchant  a  pair  of  knit  worded  dockings  from 
Mantua,  took  the  hint,  and  made  a  pair  exactly  like 
them,  which  he  prefented  to  William  earl  of  Pembroke, 
and  that  they  were  the  firft  of  that  kind  worn  in  Eng¬ 
land,  anno  1564. 

Lhe  modern  dockings,  whether  woven  or  knit,  are 
formed  of  an  infinite  number  of  little  knots,  called fitch- 
es,  loops,  or  mejhes ,  intermingled  in  one  another. 

Knit  dockings  are  wrought  with  needles  made  of  po¬ 
ll  ffed  iron  or  brafs  wire,  which  interweave  the  threads 
and  form  the  meffes  the  docking  confids  of.  At  what 
time  the  art  of  knitting  was  invented  it  is  perhaps  im- 
podible  to  determine,  though  it  has  ufually  been  attri¬ 
buted  to  the  Scots,  as  it  is  faid  that  the  did  works  of  this 
kind  came  from  Scotland.  It  is  added,  that  it  was  on 
this  account  that  the  company  of  docking. knitters,  eda- 
bliffed  at  Paris  1527,  took  for  their  patron  St  Fiacre, 
who  is  faid  to  have  been  the  fon  of  a  king  of  Scotland. 

But  it  is  mod  probable  that  the  method  of  knitting 
dockings  by  wires  or  needles  was  fird  brought  from 
Spain. 

Woven  dockings  are  generally  very  fine  $  they  are 
manufactured  on  a  frame  or  machine  made  of  pol’iffed 
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iron,  the  ftrudlure  of  which  it  is  needlefs  to  deferibe,  as 
it  may  be  feen  in  almofl  every  confiderable  town  in 
Great  Britain.  The  invention  of  this  machine  is,  by 
Mr  Anderfon,  attributed  to  Williaw  Lee,  M.  A.  of 
St  John’s  College,  Cambridge,  at  a  period  fo  early  as 
1589.  Others  have  given  the  credit  of  this  invention 
to  a  ftudent  of  Oxford  at  a  much  later  period,  who,  it 
^  See  yin  B  faid  by  Aaron  Hill  was  driven  to  it  by  dire  neccffi- 
y\c count  of  ty.  This  young  man,  falling  in  love  w  ith  an  innkeep- 
an'iPro  cr’S  dauShter»  carried  her  though  die  had  not  a  penny, 
and  he  by  his  marriage  loft  a  fellovvdiip.  They  foon 
fell  into  extreme  poverty  5  and  their  marriage  produ¬ 
cing  the  ccnfequences  naturally  to  be  expefted  from  it, 
the  amorous  pair  became  mifcrable,  not  fo  much  on  ac¬ 
count  of  their  differing*,  as  from  the  melancholy  dread 
of  what  would  become  of  their  yet  unborn  infant. 
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Their  only  means  of  fupport  were  the  knitting  of  dock-  Stock 
mgs,  at  wnich  the  woman  wras  very  expert :  “  But  fit-  Stot 
ting  conftaniiy  together  from  morning  to  night,  and  the  ^ ^ 
fcholar  often  fixing  his  eyes,  with  ftediaft  oblerva- 
tion,  on  the  motion  of  his  wife’s  fingers  in  the  dexterous 
management  ot  hei  neeales,  he  took  it  into  his  imagina¬ 
tion,  that  it  was  not  impoffble  to  contrive  a  little  loom 
which  might  do  the  work  with  much  more  expedition. 

This  thought  he  communicated  to  his  wife,  and  joining 
his  Lead  to  her  hands,  the  endeavour  fucceeded  to  their 
widi.  Thus  the  ingenious  docking-loom,  which  is  fo 
common  now,  was  firft  invented  5  by  which  he  did  not 
only  make  himfelf  and  his  family  happy,  but  has  left  his 
nation  indebted  to  him  for  a  benefit  which  enables  us  to 
export  filk  (lockings*  in  great  quantities,  and  to  a  vaft 
advantage,  to  thofe  very  countries  from  whence  before 
we  ufed  to  bring  them  at  confiderable  lofs  in  the  balance 
of  our  traffic.”  ’ 

STOCKS,  or  Public  Funds  in  England.  By  the 
word  flock  was  originally  meant  a  particular  fum  of 
money  contributed  to  the  eftabliffiing  a  fund  to  enable 
a  company  to  carry  on  a  certain  trade,  by  means  of 
which  the  perfon  became  a  partner  in  that  trade,  and 
received  a  ffiaie  of  the  profit  made  thereby,  in  propor¬ 
tion  to  the  money  employed.  But  this  term  has  been 
extended  farther,  though  improperly,  to  fignify  any 
fum  of  money  which  has  been  lent  to  the  government, 
on  condition  of  receiving  a  certain  intereft  till  the  money 
is  repaid,  and  which  makes  a  part  of  the  national  debt. 

As  the  fecurity  both  of  the  government  and  of  the 
public  companies  is  effeemed  preferable  to  that  of  any 
private  perfon,  as  the  flocks  are  negociable  and  may  be 
fokl  at  any  time,  and  as  the  intereft  is  always  pundually 
paid  when  due  }  fo  they  are  thereby  enabled  to  borrow 
money  on  a  lower  intereft  than  what  could  be  obtained 
from  lending  it  to  private  perfons,  where  there  muff  he 
always  fome  danger  of  lofing  both  principal  and  inte¬ 
reft. 

But  as  every  capital  flock  or  fund  of  a  company  is 
railed  for  a  particular  purpofe,  and  limited  by  parlia¬ 
ment  to  a  certain  ium,  it  neceffarily  follows,  that  when 
that  fund  is  completed,  no  flock  can  be  bought  of  the 
company  ;  though  ffiares  already  purchafed  may  be 
transferred  from  one  perfon  to  another.  This  beirg  the 
cafe,  there  is  frequently  a  great  difproportion  between 
the  original  value  of  the  fliares  and  what  is  given  for 
them  when  transferred  :  for  if  there  are  more  buyers 
than  fellers,  a  perfon  who  is  indifferent  about  felling 
will  not  part  with  his  ffiaie  without  a  confiderable  pro^ 
fit  to  himfelf  \  and  on  the  contrary,  if  many  are  dif- 
pofed  to  fell,  and  few  inclined  to  buy,  the  value  of 
fuch  ffiares  will  naturally  fall  in  proportion  to  the 
impatience  of  thofe  who  want  to  turn  their  flock  into 
fpecie. 

A  flock  may  likewife  be  affefled  by  the  court  of 
chancery  :  for  if  that  court  fhould  order  the  money, 
which  is  under  their  dire&ion,  to  be  laid  out  in  any  par¬ 
ticular  flocK,  that  flock,  by  having  more  purchafers, 
will  be  raifed  to  a  higher  price  than  any  other  of  the 
like  value. 

By  what  hzs  been  faid,  the  reader  will  perceive  how 
much  the  credit  and  intereft  of  the  nation  depends  on 
the  fupport  of  the  public  funds.  While  the  annuities 
and  intereft  for  money  advanced  is  there  regularly  paid, 
and  the  principal  infured  by  both  prince  and  people  (a 

fecurity 
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Stocks  fecurity  not  to  be  had  in  other  nations),  foreigners  will 
li  .  lend  us  their  property,  and  all  Europe  be  interefled  in 
,  tom^c  ,1C‘  our  welfare  j  the  paper  of  the  companies  will  be  con¬ 
verted  into  money  and  merchandife,  and  Great  Britain 
can  never  want  cadi  to  carry  her  fchemes  into  execution. 
See  the  article  Fund. 

Stocks,  a  frame  ereCted  on  the  fhore  of  a  river  or 
harbour,  whereon  to  build  (hipping.  It  generally  con- 
fids  of  a  number  of  wooden  blocks,  ranged  parallel  to 
each  other,  at  convenient  didances,  and  with  a  gradual 
declivity  towards  the  water. 

STOCKS ,  a  wooden  machine  to  put  the  legs  of  offen¬ 
ders  in,  for  fecuring  diforderly  perfons,  and  by  way  of 
punifiiment  in  divers  cafes,  ordained  by  datute,  &cc. 

STOCKTON  upon  Tees,  a  handfome  town  in  the 
county  of  Durham,  about  16  miles  fouth  of  the  city  of 
Durham.  It  is  now  a  port  of  confiderable  trade  ;  though, 
at  the  redoration,  it  was  a  defpicable  village,  the  bed 
houfe  in  which  could  hardly  boad  of  any  thing  better 
than  clay-walls  and  a  thatched  roof.  About  40  years 
ago  it  fent  out  in  one  year  75  vefTels  for  the  port  of 
London  *,  and  the  trade  is  much  increafed  fince. 

STOEBE,  Bastard  ^Ethiopian,  a  genus  of  plants 
belonging  to  the  clafs  fyngenefia  ;  and  in  the  natural 
fy dem  ranging  under  the  49th  order  cotnpofiice.  See 
Botany  Index . 

STOIvESIA,  a  genus  of  plants  belongingto  the  fyn- 
genefla  clafs,  and  order  of  polygamia  aequalis.  The 
corollets  in  the  ray  are  difpofed  in  the  diape  of  a  funnel, 
and  are  long  and  irregular,  'j'ffie  down  is  four-bridled, 
and  the  receptacle  is  naked.  One  fpecies  only  is  known, 
which  is  a  herbaceous  plant,  and  a  native  of  South  Ca¬ 
rolina. 

STOICS,  the  name  given  to  a  feCt  of  Grecian  phi- 
lofophers,  from  Sr*^,  44  the  porch  in  Athens,”  which 
the  founder  of  the  feft  chofe  for  his  fchool.  For  the 
peculiar  tenets  of  this  feCt,  fee  Metaphysics,  Chap.  iv. 
Part  3.  Moral  Philosophy,  n°  8.  and  Zeno. 

STOLBERG,  a  fmall  town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  territory  of  Thuringia,  of 
which  it  is  the  capital  place.  It  is  fituated  between  two 
mountains,  50  miles  north-weft  of  Leipfic.  E.  Long. 
11.  8.  N.  Lat.  51.  42. 

STOLE,  a  facerdotal  ornament  worn  by  the  Romifli 
parifh  prieds  above  their  furplice,  as  a  mark  of  fuperio- 
rity  in  their  refpeCtive  churches  5  and  by  other  prieds 
over  the  alb,  at  celebrating  of  mafs,  in  which  cafe  it 
gees  acrofs  the  ftomach  \  and  by  deacons,  over  the 
left  dioulder,  fcarf-wife  :  when  the  pried  reads  the 
gofpel'for  any  one,  he  lays  the  bottom  of  bis  dole  on 
his  head.  The  dole  is  a  broad  fwath,  or  dip  of  dud', 
hanging  from  the  neck  to  the  feet,  with  three  erodes 
thereon. 

Groom  of  the  STOLE ,  the  elded  gentleman  of  his  Ma-‘ 
jelly’s  bedchamber,  whofe  office  it  is  to  p  refen  t  and  put 
on  his  JYIiij e fly’s  fird  garment,  or  fliirt,  every  morning, 
and  to  order  the  things  in  the  chamber. 

STOMACH,  in  Anatomy .  See  Anatomy,  n°  91. 

STOMACHIC  medicines  are  fuch  as  drengthen  the 
ftomach  and  promote  digeftion,  &ce. 

Stomachic  corroboratives  are  fuch  as  drengthen  the 
tone  of  the  ftomach  and  inteflines  5  among  which  are 
carminatives,  as  the  roots  of  galangals,  red  gentian,  ze- 
doary,  pimpinella,  calamus  aromaticus,  and  arum.  Of 
barks  and  rinds,  thofc  of  canella  alba,  faffufras,  citrons, 
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Seville  and  China  oranges,  &c.  Of  fpices,  pepper,  Stomcxys* 
ginger,  cloves,  cinnamon,  cardamums,  and  mace.  t  St0ne- 

STOMOXYS,  a  genus  of  infers  belonging  to  the  * 

order  of  diptera.  See  Entomology,  p.  214. 

STONE,  Edmund,  a  diftinguiihed  feif-taugbt  ma¬ 
thematician,  was  born  in  Scotland  ;  but  neither  the  place 
nor  the  time  of  his  birth  is  well  known  ;  nor  have  we 
any  memoirs  of  his  life,  except  a  letter  from  the  Cheva- 
valier  de  Ramfay,  author  of  the  Travels  of  Cyrus,  in  a 
letter  to  Father  Caftel,  a  Jefuit  at  Paris,  and  publiftied 
in  the  Memoirs  de  Trevoux,  p.  100,  as  follows  :  44  True 
genius  overcomes  all  the  difadvantages  of  birth,  fortune, 
and  education  \  of  which  Mr  Stone  is  a  rare  example. 

Born  a  fon  of  a  gardener  of  the  duke  of  Argyle,  he  ar¬ 
rived  at  eight  years  of  age  before  he  learnt  to  read. — - 
By  chance  a  fervant  having  taught  young  Stone  the 
letters  of  the  alphabet,  there  needed  nothing  more  to 
difeover  and  expand  his  genius.  He  applied  himfelf 
to  ftudy,  and  he  arrived  at  the  knowledge  of  the  molt 
fublime  geometry  and  analyfis,  without  a  mafler,  with¬ 
out  a  conductor,  without  any  other  guide  but  pure  ge- 
nius. 

“  At  18  years  of  age  he  had  made  thefe  confidera¬ 
ble  advances  without  being  known,  and  without  know¬ 
ing  himfelf  the  prodigies  of  his  acquifitions.  The  duke 
of  Argyle,  who  joined  to  his  military  talents  a  general 
knowledge  of  every  faience  that  adorns  the  mind  of  a 
man  of  his  rank,  walking  one  day  in  his  garden,  faw 
lying  on  the  giafs  a  Latin  copy  of  Sir  Ifaac  Newton’s 
celebrated  Prindpia.  He  called  fame  one  to  him  to 
take  and  carry  it  back  to  his  library.  Our  young  gar¬ 
dener  told  him  that  the  book  belonged  to  him.  4  To 
you  replied  the  duke.  4  Do  you  underftand  geo¬ 
metry,  Latin,  Newton  V  I  know  a  little  of  them,  re¬ 
plied  the  young  man  with  an  air  of  fimplicity  arifing 
from  a  profound  ignorance  of  his  own  knowledge  and 
talents.  The  duke  was  furprifed  \  and  having  a  tafle 
for  the  faiences,  he  entered  into  a  converfation  with  the 
young  mathematician  :  lie  aiked  him  fever  a  1  queftions, 
and  was  aftonidicd  at  the  force,  the  accuracy,  and  the 
candour  of  his  anfwers.  4  But  how  (faid  the  duke)f 
came  you  by  the  knowledge  of  all  thefe  things  ?’  Stone 
replied,  4  A  fervant  taught  me,  ten  years  fince,  to  read  : 

Does  one  need  to  know  any  thing  more  than  the  24  let¬ 
ters  in  order  to  learn  every  thing  elfe  that  one  wiflies  ?’ 

The  duke’s  curiofity  redoubled — he  fat  down  upon  a 
bank,  and  requeded  a  detail  of  all  his  proceedings  in  be¬ 
coming  fo  learned. 

44  i  fird  learned  to  read,  faid  Stone  :  the  mafons  were 
then  at  work  upon  your  houfe  :  I  went  near  them  one 
day,  and  I  faw  that  the  architect  ufed  a  rule,  compares, 
and  that  he  made  calculations.  I  inquired  what  might 
be  the  meaning  and  ufe  of  tbefe  things  *,  and  I  was  in¬ 
formed  that  there  was  a  fcience  called  Arithmetic  :  I 
purchafed  a  book  of  arithmetic,  and  I  learned  it. — I  was 
told  there  was  another  fcience  called  Geometry  :  I 
bought  the  books,  and  I  learnt  geometry.  By  reading 
I  found  that  there  were  good  books  in  thefe  two  feiences 
in  Latin  :  I  bought  a  dictionary,  and  I  learned  Latin. 

I  underftoed  alfo  that  there  were  good  books  of  the  fame 
kind  in  French  :  I  bought  a  dictionary,  and  I  learned 
French.  And  this,  my  lord,  is  what  I  have  done  :  it 
feems  to  me  that  we  may  learn  every  thing  when  we 
know  the  24  letters  of  the  alphabet.” 

44  This  account  charmed  the  Duke.  He  drew  this 
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wonderful  genius  out  of  his  obfcurity  \  and  he  provided 
him  with  an  employment  which  left  him  plenty  of  time 
to  apply  himfelf  to  the  fciences.  He  difcovered  in  him 
alfo  the  fame  genius  for  rnufic,  for  painting,  for  archi¬ 
tecture,  for  all  the  fciences  which  depend  on  calculations 
and  proportions.” 

“  I  have  feen  Mr  Stone.  He  is  a  man  of  great 
fjmplicity.  He  is  at  prefent  fenfible  of  his  own  know¬ 
ledge  ;  but  he  is  not  puffed  up  with  it.  He  is  pcffef- 
fed  with  a  pure  and  difinterefted  love  for  the  mathe¬ 
matics,  though  he  is  not  folicitous  to  pafs  for  a  ma¬ 
thematician  ,  vanity  having  no  part  in  the  great  labour 
he  fuftains  to  excell  in  that  fcience.  He  defpifes  for¬ 
tune  alfo  \  and  he  has  folicited  me  twenty  times  to  re- 
queft  the  duke  to  give  him  lefs  employment,  which  may 
not  be  worth  the  half  of  that  he  now  has,  in  order  to 
be  more  retired,  and  lefs  taken  off  from  his  favourite 
iludies.  He  difcovers  fometimes,  by  methods  of  his 
own,  truths  which  others  have  difcovered  before  him. 
He  is  charmed  to  find  on  thefe  occafons  that  he  is  not 
a  firff  inventor,  and  that  others  have  made  a  greater  pro- 
grefs  than  he  thought.  Far  from  being  a  plagiary,  be 
attributes  ingenious  folutions,  which  he  gives  to  certain 
problems,  to  the  hints  he  has  found  in  others,  although 
the  connection  is  but  very  diftant,”  &:c. 

Mr  Stone  was  author  and  tranflator  of  feveral  ufeful 
works*,  viz.  1.  A  New  IV&thematical  Dictionary,  in 
I  vol.  8vo,  firfl  printed  in  1726.  2.  Fluxions,  in  1 

vol.  8vo,  1 730.  The  DireCl  Method  is  a  tranflation 
from  the  French,  of  Hofpital’s  Analyfe  des  Infiniments 
Petits  ;  and  the  Inverfe  Method  was  fupplied  by  Stone 
hknfelf.  3.  The  Elements  of  Euclid,  in  2  vols.  8vo, 
1731.  A  neat  and  uferul  edition  of  thofe  Elements, 
with  an  account  of  ti  e  life  and  writings  of  Euclid,  and 
a  defence  of  his  Elements  again!!  modern  objeClors.  Be- 
fide  other  fmaller  works.  Stone  was  a  fellow  of  the 
If  yal  Society,  and  had  inferted  in  the  Philofophical 
TranfaClions  (vol.  xli.  p.  218),  an  “  Account  of  two 
fpecies  of  lines  of  the  3d  order,  not  mentioned  by  Sir 
Ifaac  Newton  or  Mr  Stilling.” 

Stone,  Jerome ,  the  fon  of  a  reputable  feaman,  was 
Born  in  the  parifh  of  Scoonie,  in  the  county  of  Fife, 
North  Britain.  His  father  died  abroad  when  he  was 
but  three  years  cf  age,  and  his  mother,  with  her  young 
family,  was  left  in  very  narrow  circumflances.  Jerome, 
like  the  reft  of  the  children,  having  got  the  ordinary 
fchool  education,  reading  Englifh,  writing,  and  arith¬ 
metic,  betook  himfelf  to  the  bufinefs  of  a  travelling 
chapman.  But  the  dealing  in  buckles,  garters;  and 
fucb  fmall  articles,  not  fuiting  his  fuperior  genius,  he 
foon  converted  his  little  flock  into  books,  and  for  fome 
years  went  through  the  country,  and  attended  the  fairs 
as  an  itinerant  bookfeller.  There  is  great  reafon  to  be¬ 
lieve  that  he  engaged  in  this  new  fpecies  of  traffic, 
more  with  a  view  to  the  improvement  of  his  mind  than 
for  any  pecuniary  emolument.  Formed  by  nature  for 
literature,  he  poffeffed  a  peculiar  talent  for  acquiring 
languages  with  amazing  facility.  Whether  frum  a  de¬ 
fire  to  underftand  the  Scriptures  in  their  original  lan¬ 
guages,  or  from  being  informed  that  thefe  langunges  are 
the  parents  of  many  others,  he  began  his  philological 
purfuits  with  the  ftudy  of  the  Hebrew  and  Gieek 
tongues  \  and,  by  a  wonderful  effort  of  genius  and  ap¬ 
plication,  made  himfelf  fo  far  rnafter  of  thefe,  without 
any  kind  of  afllftance,  as  to  be  able  to  interpret  the 
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Hebrew  Bible  and  Greek  Teftament  into  Englifti  aJ 
apertitram  libri*  Att.tis  time  be  did  not  know  one  word 
of  Latin.  Senlible  that  he  could  make  no  great  pro¬ 
gress  in  learning,  without  the  knowledge  of  at  ieall  the 
grammar  of  that  language,  he  made  application  to  the 
panili  fchoolmafter  for  lus  aftittance.  Some  time  after¬ 
wards,  he  was  encouraged  to  profecute  his  ftudies  at  the 
univerfity  of  St  Andrews.  An  unexampled  proficiency 
in  every  branch  of  literature  recommended  him  to  the 
efteem  of  the  profeftors  \  and  an  uncommon  fund  of 
wit  and  pleafantry  rendered  him,  at  the  lame  time,  the 
favourite  of  all  his  fellow  ltudents,  fome  of  whom  fpeak 
of  him  to  this  day  with  an  enthufiaftic  degree  of  admi¬ 
ration  and  refpeCt.  About  this  period  fome  very  hu¬ 
morous  poetical  pieces  of  his  compofition  were  publifhed 
in  the  Scots  Magazine.  Before  he  had  finiftied  his  third 
feftion,  or  term,  at  St  Andrew’s,  on  an  application  to 
the  college  by  the  rnafter  of  the  fchool  of  Dunkeld  for 
an  uOier,  Mr  Stone  was  recommended  as  the  beft  qua¬ 
lified  for  that  office  \  and  about  two  or  three  years  after, 
the  mailer  being  removed  to  Perth,  Mr  Stone,  by  the 
favour  of  his  Grace  the  Duke  of  Atholl,  who  had  con¬ 
ceived  a  high  opinion  of  his  abilities,  was  appointed  his 
fucceflor. 

When  he  firft  went  to  Dunkeld,  he  entertained  but 
an  unfavourable  opinion  of  the  Gaelic  language,  which 
he  confidered  as  nothing  better  than  a  barbarous  inarti¬ 
culate  gibberifh  5  but  being  bent  on  invelligating  the 
origin  and  deicent  of  the  ancient  Scots,  he  fuffered  net 
his  prejudices  to  make  him  negleCl  the  ftudy  of  their 
primitive  tongue.  Having,  with  his  ufual  afiiduity  and 
fuccefs,  maftered  the  grammatical  difficulties  which  he 
encountered,  he  fet  himfelf  to  difeover  fomething  of  the 
true  genius  and  chara&er  of  the  language.  He  xolleCL 
ed  a  number  of  ancient  poem?,  the  production  of  Irifti 
or  Scottifh  bards,  which,  he  faid,  were  daring,  innocent, 
paffionate,  and  bold.  Some  of  thefe  poems  were  tranf- 
lated  into  Engli(h  verle,  which  feveral  perfons  now  alive 
have  feen  in  manufeript,  before  Mr  Macpherfon  publiffi- 
cd  any  of  his  iranflations  from  Offian. 

He  died  while  he  was  writing  and  preparing  for  the 
prefs  a  treatife,  intit  led,  “  An  Inquiry  into  the  Origi¬ 
nal  of  the  Nation  and  Language  of  the  ancient  Scots, 
with  ConjeClures  about  the  Primitive  State  of  the  Cel¬ 
tic  and  other  European  Nations  j”  an  id-ea  which  could 
not  have  been  conceived  by  an  ordinal y  genius.  In  this 
treatife  he  proves  that  the  Scots  drew  their  original,  as 
well  as  their  language,  from  the  ancient  Gauls.  Had 
Mr  Stone  lived  to  fniifu  this  work,  which  difcovers  great 
ingenuity,  immenfe  reading,  and  indefatigable  induftry, 
it  would  have  thrown  light  upon  the  dark  and  early  pe¬ 
riods  of  the  Scottiftr  hiftory,  as  he  opens  a  new  and  plain 
path  for  leading  us  through  the  unexplored  labyrinths 
of  antiquity.  But  a  fever  put  an  end  to  his  life,  his  la¬ 
bours,  and  his  ufefulnefs,  in  the  year  1757,  being  then 
only  in  the  30th  year  of  his  age.  He  left,  in  manu¬ 
feript,  a  much  efteemed  and  well-known  allegory,  inti- 
tled  “  The  Immortality  of  Authors,”  which  has  been 
publifhed  and  often  reprinted  fmee  his  death,  and  will 
be  a  lafling  monument  of  a  lively  fancy,  found  judge¬ 
ment,  and  correCl  tafte.  It  was  no  fmall  ornament  of 
this  extraordinary  charaCler,  that  he  paid  a  pious  regard 
to  his  aged  mother,  who  furvived  him  two  years,  and  re¬ 
ceived  an  annual  penfion  from  the  Duchefs  of  Atholl  as 
a  teftimony  of  refped  to  the  memory  of  her  fon. 
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STONEHIVE,  or  Stonehaven,  a  fmall  town  in 

the  county  of  Kincardine,  in  Scotland,  15  miles  fouth 
from  Aberdeen.  It  was  built  in  the  time  of  Charles  II. 
and  Hands  at  the  foot  of  fome  high  cliffs,  in  a  fmall  bay, 
with  a  rocky  bottom,  opening  a  little  in  one  part,  fo 
that  fmall  veffels  may  find  admittance,  but  only  at  high 
water.  A  pier  runs  out  from  the  harbour  on  the  north 
fide  to  fecure  them  after  their  entrance.  The  town  con¬ 
tains  about  800  inhabitants.  The  manufa&ures  are  fail- 
cloths  and  ofnaburghs,  knit  worffed  and  thread  flock- 
ings. 

STONES,  in  Natural  Hi/lory ,  have  been  defined  bo¬ 
dies  which  are  infipid,  not  dudlile,  nor  inflammable,  nor 
foluble  in  water.  For  a  view  of  the  clafiification  of 
Hones  and  of  their  diftribution,  fee  MINERALOGY  and 
Geology. 

Here  we  (hall  make  a  few  obfervations  on  fome  fpe- 
culative  difcufiions  relative  to  their  natural  hiftory. 

As  philofophers  have  perplexed  themfelves  much 
about  the  origin  and  formation  of  the  earth  (a  fubjeft 
certainly  far  beyond  the  ken  of  the  human  intellect,  at 
leaf!  if  we  believe  that  it  was  made  by  the  Almighty 
power  of  God),  fo  they  have  alfo  propofed  theories  to 
explain  the  origin  of  Hones.  When  philofophers  limit 
their  inquiries  within  the  boundaries  of  fcience,  where 
they  are  led  by  the  fober  and  fafe  conduct  of  obferva- 
tion  and  experiment,  their  conclufions  may  be  folid  and 
may  be  ufeful ;  but  when,  throwing  experiment  and  ob- 
fervation  afide,  they  rear  a  theory  upon  an  airy  nothing, 
or  upon  a  fingle  detached  fa&,  their  theories  will  vanifii 
before  the  touch  of  true  philofophy  as  a  romantic  palace 
before  the  rod  of  the  enchanter.  Sometimes  from  whim, 
or  caprice,  or  vanity,  they  attempt  to  confound  every 
thing  :  they  w nth  to  prove  that  the  foul  is  mere  matter, 
that  plants  are  animals,  and  that  fofiils  are  plants,  and 
thus  would  banifh  two  fubflances,  fpirit  and  dead  mat¬ 
ter,  entirely  from  the  wmrld  •,  as  if  the  Author  of  Na¬ 
ture  were  a&uated  by  fordid  views  of  parlimony  in  the 
works  of  creation,  though  we  evidently  fee  that  a  gener¬ 
ous  profufion  is  one  of  the  characleriflic  marks  of  thefe 
works.  We  leave  the  talk  of  confounding  the  different 
claffes  of  being  to  thofe  philofophers  whofe  minds  are  too 
contracted  to  comprehend  a  great  variety  of  being  at 
one  view,  or  who  prefer  novelty  to  every  thing  elfe. 
We  content  ourfelves  with  the  old  opinion,  that  the  foul 
is  a  fpi ritual  fubffance  }  that  plants  are  plants,  and  that 
Hones  are  Hones. 

We  have  been  led  into  thefe  remarks  by  finding  that 
fome  philofophers  fay  that  Hones  are  vegetables  •,  that 
they  grow  and  increafe  in  fize  like  a  plant.  This  theory, 
we  believe,  was  firfl  offered  to  the  world  by  M.  Tourne- 
fort,  in  the  year  1702,  after  returning  from  his  travels 
in  the  eafl.  It  was  founded  on  a  curious  faCl.  In  fur- 
veying  the  labyrinth  of  Crete,  he  obferved  that  the 
names  wThich  vifitors  had  engraved  upon  the  rock  wTere 
not  formed  of  hollow  but  of  prominent  letters  like  baffo 
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relievos.  He  fuppofes  that  thefe  letters  were  at  firfl 
hollowed  out  by  knives  }  that  the  hollows  have  fince 
been  filled  up  by  the  growth  of  the  Hone  j  and  hence 
he  concludes  that  Hones  vegetate.  We  wifh  we  were 
fully  affured  of  the  faCl  that  the  letters  were  at  firfl  hol¬ 
lowed,  before  we  attempt  to  account  for  their  promin¬ 
ency.  But  even  allowing  the  fuppofition  to  be  true 
that  they  were  at  firfl  hollow',  we  reply  it  is  only  a  fingle 
faCl,  and  that  it  is  altogether  unphilolophical  to  deduce 
a  general  fyflem  from  a  fingle  faCl. 

In  the  fecond  place,  this  protuberancy  of  the  charac¬ 
ters  is  very  improperly  called  vegetation,  for  it  is  not 
produced  by  a  procefs  in  any  refpeCl  like  the  vegetation 
of  a  plant.  Vegetation  fuppofes  veffels  containing  fluids 
and  growth  by  expanfion  ;  but  who  ever  heard  of  veffels 
in  a  Hone,  of  fluids  moving  in  them,  or  of  the  different 
parts  expanding  and  fw'elling  like  the  branch  or  trunk 
of  a  tree  ?  Even  the  fa£t  which  Tournefort  mentions 
proves  nothing.  He  does  not  pretend  to  lay,  that  the 
rock  itfelf  is  increafing,  but  only  that  a  few  fmall  hol¬ 
lows  are  filled  with  new  Hony  matter,  which  rifes  a  lit¬ 
tle  above  the  furrounding  furface  of  the  rock.  This 
matter  evidently  has  been  once  liquid,  and  at  length  has 
congealed  in  the  channel  into  which  it  had  run.  But  is 
not  this  eafily  explained  by  a  common  procefs,  the  for¬ 
mation  of  Hala&iteS  >  When  water  charged  with  cal¬ 
careous  matter  is  expofed  to  the  a£lion  of  air,  the  water 
evaporates,  and  leaves  the  calcareous  earth  behind,  which 
hardens  and  becomes  like  a  Hone. 

Having  thus  examined  the  principal  fa£t  upon  which 
M.  Tournefort  founds  his  theory,  it  is  *unneceffary  to 
follow  him  minutely  through  the  reff  of  his  fubjeft.— — 
He  compares  the  accretion  of  matter  in  the  labyrinth 
to  the  confolidation  of  a  bone  when  broken,  by  a  callus 
formed  of  the  extravafated  nutritious  juice.  This  ob- 
fervation  is  thought  to  be  confirmed,  by  finding  that 
the  proje&ing  matter  of  the  letters  is  whitifh  and  the 
rock  itfelf  greyifh.  But  it  is  eafy  to  find  comparifons. 
The  difficulty,  as  Pope  fays,  is  to  apply  them.  The  re- 
femblance  between  the  filling  up  of  the  hollow  of  a 
Hone,  and  the  confolidation  of  a  broken  bone-  by  a  cal¬ 
lus,  wre  confefs  ourfelves  not  philofophers  enough  to  fee. 
Were  we  waiting  poetry  in  bad  tafie,  perhaps  it  might 
appear.  The  circumflance,  that  the  prominent  matter 
of  the  letters  is  whitifh,  while  the  rock  is  greyifh,  we 
flatter  ourfelves  flrengthens  our  fuppofition  that  it  con- 
fifls  of  a  depofition  of  calcareous  matter.  Upon  the 
whole,  wre  conclude,  we  hope  logically,  that  no  fuch 
theory  as  this,  that  Hones  are  vegetables,  can  be  drawm 
from  the  fuppofed  fa£l  refpe&ing  the  labyrinth.  We 
have  to  regret,  that  the  account  which  we  have  feen  of 
the  fubjeft  is  fo  imperfeft,  that  wre  have  not  fufficient 
materials  for  a  proper  inveffigation.  Tournefort  has 
not  even  told  us  of  what  kind  of  Hone  or  earth  the  ac¬ 
cretion  confifls  ;  yet  this  fingle  information  would  pro¬ 
bably  have  decided  the  queffion  (a). 
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(a)  To  give  a  more  diffin&  notion  of  Tournefort’s  theory,  we  fliall  fubjoin  his  conclufions  :  From  thefe  ob¬ 
fervations  (he  fays)  it  follows,  that  there  are  Hones  wdiieh  grow  in  the  quarries,  and  of  confequence  that  are 
fed  5  that  the  fame  juice  wdiich  nourifhes  them  ferves  to  rejoin  their  parts  when  broken  ;  jufl  as  in  the  bones  of 
animals,  and  the  branches  of  trees,  when  kept  up  by  bandages  5  and,  in  a  wTord,  that  they  vegetate.  There  is, 
then  (he  fays),  no  room  to  doubt  but  that  they  are  organized >  or  that  they  draw  their  nutritious  juice  from 
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Preliminary  \  T  the  clofe  of  cur  article  MINERALOGY,  we  refer- 
t Prccefles.  -LX.  re(j  t0  this  place  for  an  account  of  the  method  of 
v—  cxam’ming  the  chemical  conftitution  of  earths  and  ftones. 
In  the  article  Ores,  we  have  given  a  pretty  full  detail 
of  the  methods  of  analyfing  that  clafs  of  minerals.  In 
this  place  we  propofe  briefly  to  point  out  the  moft  im¬ 
proved  proceffes  for  the  analyfis  of  the  other  three  claf- 
fes  of  mineral  bodies,  viz.  earths  and  ftones,  falts,  and 
combuftibles'3  to  which  we  fhall  add  fome  account  of  the 
method  of  examining  foils. 

But  before  proceeding  to  the  immediate  objeft  of  this 
treatife,  it  may  be  ufeful  to  make  fome  obfervations  on 
fome  preliminary  proceffes  conne&ed  with  the  fubjedt 
under  confideration. 

In  the  firft  place,  it  is  neceffary  that  the  mineral  to  be 
examined  be  reduced  to  a  fine  powder.  To  effect  this 
with  very  hard  ftones,  they  are  made  red  hot,  and  in 
this  ftate  thrown  into  cold  water.  By  the  hidden  change 
of  temperature  in  the  different  parts  of  the  ftone,  it  cracks, 
and  falls  to  pieces.  If  the  pieces  be  not  fufficiently  fmall, 
the  fame  procefs  is  to  be  repeated.  The  fragments  are 
then  to  be  reduced  to  fmaller  pieces  in  a  poliftied  fteel 
mortar,  and  the  cavity  of  this  mortar  ought  to  be  cylin¬ 
drical.  A  peftle  of  the  fame  metal  (hould  be  made  to  fit 
it  exadlly,  that*  no  part  of  the  ftone  may  efcape  during 
the  operation  of  pounding.  The  ftone  being  in  this  way 
reduced  to  powder,  a  determinate  quantity  is  taken,  loo 
or  200  grains,  for  example,  and  this  is  to  be  reduced  to 
as  fine  a  powder  as  poflible  3  or,  as  it  is  called,  to  an 
impalpable  powder.  This  operation  is  moft  fuccefsfully 
performed  in  an  agate  mortar,  with  a  peftle  of  the  fame 
mineral 3  a  mortar  of  about  four  inches  in  diameter,  and 
rather  more  than  one  inch  deep,  is  found  to  anfwer  the 
purpofe  very  well.  It  is  found  moft  convenient  to  ope¬ 
rate  on  fmall  quantities  only  at  a  time  3  not  more  than 
five  or  fix  grains.  When  the  powder  feels  foft,  adheres, 
and  appears  under  the  peftle  in  the  form  of  a  cake,  it  is 
then  as  fine  as  poflible.  It  is  now  to  be  accurately  weigh¬ 
ed,  and  it  is  ufually  found  to  have  acquired  fome  addi¬ 
tional  wreight,  arifing  from  part  of  the  mortar  being  worn 
off  during  the  pounding.  This  additional  weight  mull  be 
attended  to,  and  after  the  analyfis  is  completed,  a  part 
of  the  fubftance  of  the  mortar  muft  be  fubtradled.  In 
the  cafe  of  an  agate  or  flint  mortar  being  ufed,  the  por¬ 
tion  rubbed  off,  which  increafes  the  weight,  may  be  re¬ 
garded  as  pure  filiceous  earth. 

The  chemical  veffels  neceffary  for  the  analyfis  of  mi¬ 


nerals  are  crucibles  for  expofing  the  fubftances  to  heat,  Preliminary 
glaffes  and  (hallow  difhes'for  folutions  and  evaporations.  Procefles. 
The  crucibles  fhould  be  of  platina  or  pure  filver,  and  of 
fuch  a  capacity  as  to  hold  from  feven  to  eight  cubic 
inches  of  water.  The  veffels  in  which  the  folutions, 
evaporations,  and  other  proceffes  are  performed,  (hould 
be  of  glafs  or  porcelain  3  the  glafs  veffels,  as  being  more 
brittle,  and  therefore  more  apt  to  break,  are  found  to  be 
lefs  economical  than  thofe  x>f  porcelain.  Some  chemifts 
employ  porcelain  veffels  which  are  in  the  form  of  fec- 
tions  of  fpheres,  and  are  glazed  both  in  the  infide  and 
outfide,  excepting  part  of  the  bottom,  which  comes  into 
immediate  contact  with  the  fire.  Wedgewood’s  glazed 
veffels  for  evaporations,  are  found  to  anfwer  very  well  3 
the  glaze  is  thin,  and  the  veffels  are  not  very  apt  to 
crack  3  but  it  is  fuppofed  by  fome  chemifts,  that  it  is  oc- 
cafionally  a6ted  on  by  ftrong  acids.  It  is  fcarcely  ne¬ 
ceflary  to  add,  that  an  accurate  balance  is  a  neceffary 
inftrument  in  the  hands  of  the  analyft. 

I.  Of  the'Awlyfis  of  Earths  and  Stones . 

The  ingredients  which  have  been  difcovered  by  means 
of  analyfis,  in  the  compofition  of  Ample  ftones  are,  fi- 
lica,  alumina,  lime,  magnelia,  2irconia,  and  glucina, 
with  fome  of  the  metallic  oxides,  as  thofe  of  iron,  cop¬ 
per,  manganefe,  chromium,  and  nickel  3  but  it  never 
happens  that  the  whole  of  thefe  fubftances  are  found  in 
combination  3  and  indeed  it  is  a  rare  circumftance  to 
meet  with  more  than  four  or  five  in  the  fame  ftone.  With 
a  view  of  difcovering  the  different  fubftances  which  en¬ 
ter  into  the  compofition  of  ftones,  the  following  method 
is  recommended. 

Take  200  grains  of  the  ftone  to  be  examined,  or,  if  it 
be  inconvenient  to  procure  this  quantity,  IOO  grains 
will  be  fufficient.  Let  it  be  reduced  to  a  fine  powder, 
mixed  with  three  times  its  weight  of  pure  potafh,  and  a 
fmall  portion  of  water,  and  then  fubjedled  to  heat  in  a 
crucible  of  filver.  The  heat  muft  be  applied  (lowly  at 
firft,  and  the  matter  is  to  be  conftantly  ftirred,  that  no 
part  of  it  may  be  thrown  out  of  the  crucible  by  the 
fwelling  of  the  pota(h.  The  water  being  evaporated, 
the  mixture  is  to  be  kept  at  a  red  heat  for  half  an  hour; 
and  being  removed  from  the  furnace,  fome  notion  may 
be  formed  of  the  nature  of  the  ingredients,  by  examin¬ 
ing  the  contents 3  for,  if  the  mixture  be  in  a  liquid  ftate, 
the  ftone  is  chiefly  compofed  of  filiceous  earth  3  if  it  be 
of  the  confidence  of  pafte,  and  have  an  opaque  appear¬ 
ance. 


the  earth.  This  juice  muft  be  firft  filtrated  and  prepared  in  their  furface,  which  may  be  here  efteemed  as  a 
kind  of  bark  •,  and  hence  it  muft  be  conveyed  to  all  the  other  parts.  It  is  highly  probable  the  juice  which  fill¬ 
ed  the  cavities  of  the  letters  was  brought  thither  from  the  bottom  of  the  roots  3  nor  is  there  any  more  difficulty 
in  conceiving  this  than  in  comprehending  how  the  fap  (hould  pafs  from  the  roots  of  our  largeft  oaks  to  the 
very  extremities  of  their  higheft  branches.  Some  ftones,  then  (he  concludes),  muft  be  allowed  to  vegetate  and 
grow  like  plants :  but  this  is  not  all  3  (he  adds),  that  probably  they  are  generated  in  the  fame  manner  3  at  leaft, 
that  there  are  abundance  of  ftones  whofe  generation  is  inconceivable,  without  fiippofing  that  they  come  from  a 
kind  of  feeds,  wherein  the  organical  parts  of  the  ftones  are  wrapped  up  as  thefe  of  the  largeft  plants  are  in  their 
feeds. 
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Preliminary  ance,  the  other  earths  predominate  5  but  if  it  remain  in 
noceffei.  a  powdery  form,  the  aluminous  earth  is  in  greateft  pio- 
portion.  The  oxides  of  different  metals  are  indicated  by 
the  colour  of  the  mafs  3  when  it  is  of  a  dark  or  brown - 
1Q1  red,  the  metallic  oxide  is  that  of  iron  3  a  grafs  green 
colour  denotes  manganefe  3  and  yellovvifti  green  the 
oxide  of  chromium. 

Eut  there  are  fome  flones  on  which  potafli  has  a  very 
feeble  aftion,  and  in  this  cafe  borax  has  been  fubflituted 
for  the  alkali.  This  is  the  method  which  was  followed 
by  Mr  Chenevix  in  analyfing  aluminous  flones.  A  hun¬ 
dred  grains  of  fapphire  in  powder  were  mixed  with  250 
grains  of  calcined  borax,  and  fubje£ted  to  a  ftrong  heat 
in  a  crucible  of  platina  for  two  hours.  When  the  tnafs 
was  cold,  it  exhibited  the  appearance  of  a  greemfh  blue 
glafs,  which  adhered  flrongly  to  the  crucible 3  but  the 
whole  being  boiled  for  fome  hours  in  muriatic  acid,  it 
was  completely  diffolved  3  the  earthy  matter  was  then 
precipitated  by  means  of  fub-carbonatc  of  ammonia,  and 
the  precipitate,  after  being  well  wafhed,  was  again  dif¬ 
folved  in  muriatic  acid  3  and  in  this  way  the  borax  was 
feparated.  The  remaining  part  of  the  analyfis  was  nearly 
fimilar  to  that  direfted  for  other  flones,  excepting  only 
that  the  alumina  was  feparated  from  the  potalh  by  means 
of  muriate  of  ammonia. 

But  to  return  to  the  examination  and  farther  treatment 
of  the  mafs  in  the  filver  crucible,  which  after  being  remo¬ 
ved  from  the  furnace,  and  wiped  on  the  outfide,  is  to  be 
placed  in  a  porcelain  capfule  :  it  is  then  filled  with  wa¬ 
ter,  and  this  water  is  •  renewed  occafionally,  till  the 
whole  matter  is  feparated  from  the  crucible..  By  this 
Vneans  a  part  of  the  compound  of  the  alkali  with  the  fi¬ 
liceous  and  aluminous  earths,  is  diffolved,  and.  with  a 
fufticient  quantity  of  water,  the  whole  may  be  diffolved. 
Muriatic  acid  is  now  to  be  added  till  the  whole  of  the 
mafs  is  brought  to  a  flate  of  folution.  This,  howevei, 
will  not  be  the  cafe,  if  the  flone  be  compofed  chiefly  of 
filica.  On  the  firft  addition  of  the  acid,  a  flakey  preci¬ 
pitate  is  produced,  becaufe  the  acid  unites  with  the  al¬ 
kali,  which  held  the  mafs  in  folution.  An  effervefcence 
afterwards  takes  place,  which  arifes  from  the  decompo- 
fition  of  a  portion  of  carbonate  of  potafli,  formed,  during 
the  fufion  3  and  the  flakey  precipitate  is  again  diffolved, 
as  well  as  the  matter  which  remained  in  the  form  of 
powder  at  the  bottom  of  the  veffel.  If  the  powder,  be 
Tilica  and  alumina,  there  is  no  effervefcence  3  but  if  it 
contain  lime,  an  effervefcence  is  produced..  .The  folu¬ 
tion  in  the  muriatic  acid  being  formed,  if  it  fh all  ap¬ 
pear  colourlefs,  it  may  be  inferred  that  it  contains  no 
metallic  oxide,  or  at  leaf!  a  very  fmall  portion.  An 
orange  red  colour  (hews  that  it  contains  iron,  a  purp- 
lifh  red  indicates  manganefe,  and  a  golden  yellow,  chro¬ 
mium. 

The  folution  is  now  to  be  introduced  into  an  evapo¬ 
rating  difli  of  porcelain,  and  being  covered  with  paper, 
is  to  be  placed  on  a  fand  bath,  and  evaporated  to  dry- 
nefs.  Towards  the  end  of  the  evaporation,  as  the  li¬ 
quid  alfumes  the  form  of  a  jelly,  it  muft  be  conft.antly 
Birred  with  a  rod  of  filver  or  porcelain,  to  permit  the 
acid  and  water  to  pafs  off,  and  to  allow  the  whole  mafs 
to  be  equally  dried  ;  for  it  is  in  this  way  that  the*filica 
and  alumina  are  feparated  from  each  other.  The  mat¬ 
ter  being  reduced  to  a  dry  powder,  add  to  it  a  large 
quantity  of  pure  water,  expofe  it  to  a  moderate  heat, 
and  pour  it  on  a  faker.  This  folution  may  be  denomi* 
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nated  A.  Wafh  repeatedly  the  powder,  which  remains  Preliminary 
upon  the  filter,  till  the  water  with  which  it  is  wafhed ,  loce 
no  longer  precipitates  filver  from  its  folutions.  The 
powder  remaining  is  filiceous  earth,  which  is  firft  to  be 
dried  between  folds  of  blotting  paper,  and  then  made  red 
hot  in  a  crucible  of  platina  or  filver  3  and  when  it  is  cold 
it  is  to  be  accurately  weighed.  If  it  be  pure  filiceous  earth, 
it  is  in  the  form  of  a  white  .powder,  is  of.  a.  white  co¬ 
lour,  does  not  adhere  to  the  fingers,  and  is  inioluble.m 
acids.  If  it  be  at  all  coloured,  it  (hews  that  it  contains 
fome  metallic  oxide,  and  is  a  proof  that  the  evaporation 
has  been  carried  on  with  too  great  a  heat.  Io  leparate 
the  oxide,  boil  the  filica  with  an  acid,  and  then  wafh 
and  dry  it  as  before.  This  acid  folution  is  to  be  added 
to  the  folution  A,  and  the  whole  is  to  be  evaporated  to 
about  the  quantity  of  an  Englifh  pint  *,  then  add  to  it  a 
folution  of  carbonate  of  potafh,  till  the  precipitation 
ceafes  3  and  it  may  be  neceffary  to  boil  it  a  few  mo¬ 
ments,  to  allow  the  whole  of  the  precipitate  to  fall  to 
the  bottom.  The  whole  of  the  precipitate  being  colka> 
ed  at  the  bottom,  the  fupernatant  liquid  is  decanted  oft, 
and  the  water  being  put  in  its  place,  the  precipitate  and 
water  are  thrown  on  a  filter  3  and  when  the.  water  has 
run  off,  the  filter  with#the  precipitate  upon  it  is  placed 
on  the  folds  of  blotting  paper*  After  the  precipitate  has 
acquired  fome  degree  of  confidence,  colled!  it  carefully 
with  an  ivory  knife,  mix  it  with  a  folution  t>f  pure  pot¬ 
afh,  and  boil  it  in  a  capfule  of  porcelain.  The  potafli 
diffolves  the  alumina  or  glucina*  and  the^  other  fub- 
ftances  remain  in  the  form  of  a  powder.  I  his  powder 
may  be  called  B. 

Add  to  the  folution  of  potafh  as  much  acid  as. will 
faturate  the  potafh,  and  alfo  rediffolve  any  precipitate 
which  at  firft  appeared  ;  and  then  add  carbonate  of  am¬ 
monia  till  the  tafte  of  it  be  perceptible,  in  the  liquid. 

The  whole  of  the  alumina  is  now  precipitated  in  the 
form  of  white  flakes,  while  the  glucina  remains  diffol- 
ved,  if  a  fufRcient  quantity  of  carbonate  of  ammonia 
had  been  employed.  Filter  the  liquid  3  and  the  alumina 
remaining  on  the  filter  being  wafhed  and  dried.,  and.  af¬ 
ter  being  made  red  hot,  and  allowed  to  cool,,  is  weigh¬ 
ed.  To  prove  its  being  alumina,  diffolve  it  in  fulphu- 
ric  acid,  and  a  fufficient  quantity  of  fulphate  or  acetate 
of  potafh  being  added,  the  whole  of  it  will  be  converted 
into  alum  cryfials,  if  the  earth  employed  be  aluminous 

earth.  .  ,  .  ,  rr  j 

To  feparate  the  glucina,  the  liquid  which  palled 

through  the  filter  is  to  be  boiled  for  fome  time,  and  if 
the  folution  contain  any  of  this  earth  it  will  be  precipi¬ 
tated  in  the  form  of  a  light  powder,  which  may  be  dried 
in  the  ufual  manner,  and  weighed.  It  is  a  fine,  foft, 
light,  taftelefs  powder,  when  in  a  ftate  of  purity  3  and 
the  application  of  heat  does  not  make  it  concrete,  as 
happens  to  alumina.  #  ' 

We  now  return  to  the  refiduum  B,  in  which  may  be 
expe&ed  lime,  magnefia,  and  fome  of.*  the  metallic  ox¬ 
ides.  But  if  it  be  fufpe&ed  that  this  refiduum  contains 
any  ytti'ia,  it  is  to  be  treated  with  carbonate  of  ammo¬ 
nia,  which  diffolves  the  yttria,  and  leaves  the  other  bo¬ 
dies  untouched.  The  yttria  being  feparated,  the  refi¬ 
duum  B  is  to  be  diffolved  in  weak  fulphuric  acid,  and 
the  folution  evaporated  to  drynefs.  Add  a  fmall  quan¬ 
tity  of  water,  which  will  diffolve  the  fulphate  of  mag¬ 
nefia,  as  well  as  the  metallic  fulphates ;  but  the.  fulphate 
of  lime  remains  undiffolved,  or  if  any  part  ^of  it  fhould 

.  V  rntTnivp* 
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preliminary  diffolve,  it  rn ay  be  thrown  down  by  adding  a  fmail  por- 

t  ^  oc s<  tion  of  weak  alcohol.  After  being  made  red  hot  in  a 
W  crucible,  it  is  to  be  weighed,  and  the  lime  will  amount  to 
-s%V  weight.  The  folution  containing  the  remain¬ 

ing  fulphates  being  diluted  with  a  large  portion  of  w7a- 
ter,  a  fmail  excefs  of  acid  is  to  be  added,  and  then  a 
faturated  carbonate  of  potafh.  The  magnefia  and  oxide 
of  manganefe  remain  diffolved,  and  the  oxides  of  chro¬ 
mium,  iron,  and  nickel,  are  precipitated.  This  preci¬ 
pitate  may  be  denominated  C. 

Add  to  the  folution  a  folution  of  hydrofulphuret  of 
potafh,  and  the  manganefe  in  the  (date  of  a  hydroful¬ 
phuret  will  be  precipitated.  Calcine  the  precipitate  in 
conla6l  with  air,  and  rveigh  it.  The  addition  of  pure 
potafh  to  the  folution  will  precipitate  the  magnefia, 
which  being  wafhed,  and  fubje&ed  to  a  red  heat,  is  alfo 
to  be  rveighed. 

The  refiduum  C  is  to  be  repeatedly  boiled  with  nitric 
acid,  and  then  mixed  with  pure  potafh 7  and,  being 
heated,  the  liquid  is  to  be  decanted  off.  The  precipi¬ 
tate  thus  obtained,  confiding  of  the  oxides  of  iron 
and  nickel,  is  to  be  wafhed  .with  pure  water,  and  this 
water  is  to  be  added  to  the  folution  of  the  nitric  acid 
and  potafh.  The  chromium,  if  any  be  prefent,  is  con¬ 
tained  in  that  folution,  and  is  in  the  form  of  an  acid. 
Add  to  the  folution  muriatic  add  in  excefs,  and  let  the 
evaporation  be  continued  till  the  liquor  become  of  a 
green  colour 7  then  add  a  pure  alkali,  by  which  the 
chromium  is  precipitated  in  the  date  of  oxide,  which  is 
to  he  dried  in  the  ufual  way,  and  weighed. 

The  precipitate  containing  the  oxides  of  iron  and  nic¬ 
kel  is  to  be  diffolved  in  muriatic  acid  ;  ammonia  is  to 
be  added  in  excefs,  when  the  oxide  of  iron  precipitates  \ 
and  being  collected,  wafhed  and  dried,  is  to  be  weigh¬ 
ed.  By  evaporating  the  folution,  the  oxide  of  nickel 
will  be  alfo  precipitated,  or  the  w’hole  may  be  precipi¬ 
tated  by  the  addition  of  hydrofulphuret  of  ammonia. 
This  being  treated  in  the  fame  manner  as  the  other  fub- 
ftances,  is  alfo  to  be  weighed. 

The  rveight  of  the  xvhole  fubflances  thus  obtained  be¬ 
ing  added  together,  and  being  compared  with  the 
weight  of  the  matter  originally  operated  upon,  if  the 
two  be  equal,  or  if  the  difference  do  not  exceed  three  or 
four  parts  in  ioo,  it  may  be  inferred  that  the  analyfis  is 
nearly  correfl  }  but  a  confiderable  lofs  of  weight  indi¬ 
cates  fome  error,  and  requires  the  analyfis  to  be  careful¬ 
ly  repeated.  If  the  fame  lofs  of  -weight  appear,  it  may 
be  concluded  that  the  ftone  contained  fome  fubflance 
which  is  foluble  in  water,  or  has  been  driven  off  by  the 
heat.  To  afceitain  the  lafl  point,  a  portion  of  the  ftone 
is  to  be  broken  into  fmail  pieces,  and  expofed  to  a  ftrong 
heat,  in  a  porcelain  retort.  If  it  contain  wjater,  or  any 
volatile  fubftance,  it  will  come  over  into  the  receiver, 
and  by  this  means  the  nature  and  -weight  of  the  ingre¬ 
dients  feparated  may  be  afeertained.  If  nothing  come 
over  into  the  receiver,  or  if  what  is  obtained  be  not 
equal  to  the  deficient  weight,  it  may  be  inferred  that  the 
Hone  contains  fome  matter  which  is  foluble  in  water. 

A  fixed  alkali  has  been  not  unfrequently  found  in 
fimple  flones and  to  afeertain  whether  the  mineral  fub- 
je£led  to  analyfis  contains  any  alkaline  matter,  different 
methods  have  been  purfued.  Thefe  methods  we  fhall 
now  deferibe.  The  ftone  being  reduced  to  an  impalpa¬ 
ble  powder,  is  cautioufly  heated  repeatedly  with  fulphu- 
*ic  acid,  and  the  mafs  is  to  be  digefted  in  water )  and 
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this  folution  being  properly  concentrated,  is  fet  afide  Preliminary 
for  fome  days.  The  appearance  of  cryftals  of  alum  is  a  Neelies., 
certain  indication  that  the  mineral  contained  potafh  ; 
and  the  quantity  of  potafh  may  be  eftimated  at  ToVo  °f 
the  weight  of  thofe  cryftals  j  but  if  no  cryftals  be  ob¬ 
tained,  the  folution  is  to  be  evaporated  to  drynefs,  and 
the  refiduum  expofed  to  a  moderate  red  heat.  Digeft 
it  afterwards  in  water,  and  add  carbonate  of  ammonia, 
and  filter  }  evaporate  again  to  drynefs,  expofe  the  refi- 
due  to  a  heat  of  700°,  and  rediffolve  it.  The  folution 
being  properly  concentrated,  will  give  cryftals  of  ful- 
phate  of  foda  or  of  potafh,  as  the  one  or  the  other  al¬ 
kali  is  prefent.  Potafh  may  be  difeovered  by  adding  to 
the  folution  of  the  fait,  a  folution  of  nitro-muriate  of 
platina  fomewhat  concentrated.  A  yellow  precipitate, 
which  is  muriate  of  platina  and  potafh,  is  thus  ob¬ 
tained. 

Klaproth’s  method  for  difeovering  fixed  alkalies  in 
minerals  is  the  following.  He  takes  four  parts  of  ni¬ 
trate  of  barytes  to  one  of  the  mineral  to  be  examined,' 
and  fufes  them  together  in  a  porcelain  crucible,  A 
fpongy  mafs  of  a  light-blue  colour  was  thus  obtained, 
and  with  the  addition  of  diluted  muriatic  acid,  was  com¬ 
pletely  diffolved.  The  folution,  which  was  of  a  yellow 
colour,  was  then  mixed  with  a  fufficient  quantity  of  ful- 
phuric  acid,  by  which  the  barytes  is  precipitated,  and 
the  muriatic  acid  expelled.  The  liquid  is  next  evapo¬ 
rated  to  drynefs,  and  the  mafs  being  digefted  in  water, 
is  filtered,  and  the  fulphate  of  barytes  and  filica  remain 
on  the  filter.  The  clear  folution  is  faturated  with  car¬ 
bonate  of  ammonia,  and  filtered  a  fecond  time  \  and  all 
the  earthy  and  metallic  bodies  being  feparated,  the  ful¬ 
phates  of  fixed  alkali  and  ammonia  only  remain  in  the 
folution,  which  being  evaporated  to  drynefs,  the  dry  fa- 
line  mafs  is  introduced  into  a  porcelain  crucible,  and 
fubje&ed  to  fuch  a  degree  of  heat  as  is  fufficient  to  drive 
off  the  fulphate  of  ammonia.  The  refiduum  is  then  dif- 
folved  in  water,  and  cryftallized  j  and  thus  a  pure,  fix¬ 
ed  alkaline  fulphate  is  obtained,  which  is  again  diftol- 
ved  in  water,  and  decompofed,  by  adding  acetate  of 
barytes.  The  folution  is  then  filtered,  and  the  liquid  is 
evaporated  to  drynefs.  The  faline  mafs  obtained  is  the 
acetate  of  a  fixed  alkali,  which  being  expofed  to  heat  in 
a  crucible,  became  of  a  reddifh  colour.  The  carbona¬ 
ceous  refiduum  is  then  to  be  diffolved  in  water,  filtered, 
and  cryftallized,  and  the  faLt  thus  procured  is  a  carbo¬ 
nate  of  a  fixed  alkali,  the  nature  of  which  may  be  ea- 
fily  recognifed  by  the  means  ftated  above. 

Mr  Davy’s  method  of  dete&ing  a  fixed  alkali  in  mi¬ 
nerals,  is  different  *.  One  hundred  grains  of  the  ftone  #  jsiickoL 
in  very  fine  powder  are  to  be  fufed  for  half  an  hour  at  a  y0llr . 
ftrong  red  heat,  in  a  crucible  of  platina  or  filver,  with'xiii.  S5. 

200  grains  of  boracic  acid.  An  ounce  and  half  of  ni¬ 
tric  acid  diluted  with  feven  or  eight  times  its  quantity 
of  water,  is  then  digefted  upon  the  fufed  mafs,  till  the 
decompofition  of  the  whole  is  completed.  Evaporate 
the  fluid  to  about  tw©  ounces,  or  one  ounce  and  a  half  -7 
by  this  means  the  filiceous  earth  is  feparated,  which  be¬ 
ing  colle&ed  on  a  filter,  is  to  be  wafhed  with  diftilled 
rvater,  till  the  boracic  acid  and  the  whole  of  the  faline 
matter  are  feparated.  The  fluid  is  then  mixed  with  wa¬ 
ter  that  has  paffed  through  the  filter,  and  evaporated  to 
the  quantity  of  half  a  pint,  after  which  it  is  faturated 
with  carbonate  of  ammonia,  and  boiled  with  an  excefs 
of  this  fait,  till  the  whole  of  the  fubflances  capable  of 

being 
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Zircon  being  precipitated,  have  been  thrown  down.  The  fo- 
Genus.  }ution  being  filtered,  the  earths  and  metallic  oxides  re- 
main  on  the  filter.  Add  nitric  acid  to  the  liquid  till  it 
acquire  a  flrong  four  tafte,  and  evaporate  till  the  bora- 
cic  acid  appear  free. 

The  fluid  is  then  to  be  filtered,  and  evaporated  to 
drynefs,  and  the  dry  mafs  being  expofed  to  a  heat  of 
about  450°  Fahrenheit,  the  nitrate  of  ammonia  is  de- 
compofed,  and  the  nitrate  of  potafh  or  foda  remains  be¬ 
hind. 

To  dete£l  fluoric  acid,  which  has  been  fometimes  met 
with  as  a  component  part  of  (tones,  Klaproth  heats  the 
mineral  with  fulphuric  acid  in  a  glafs  retort,  the  corro- 
fion  of  which,  and  the  depofition  of  filica  in  the  water 
of  the  receiver,  are  certain  tells  of  fluoric  acid. 

After  the  general  obfervations  which  have  now  been 
offered,  we  proceed  to  give  examples  of  the  analyfis  of 
minerals  belonging  to  the  different  genera  of  earths  and 
flones ;  and  we  fhall  follow  the  fame  order  in  which 
thofe  genera  are  defcribed  in  the  article  Minera¬ 
logy. 


1.  Zircon  Genus. 

The  mineral  affording  the  earth  which  chara&erifes 
this  genus,  was  analyfed  by  Klaproth  in  the  following 
*EJays9  manner  *.  We  feleft  that  fpecies  which  is  called  hya- 
i.  ip5»  cinth. 

A.  100  grains  of  hyacinth  being  levigated  in  the 
flint-mortar,  received  an  increafe  of  weight  of  half  a 
grain. 

B.  This  pulverized  hyacinth,  digeffed  with  two 
ounces  of  nitro-muriatic  acid,  yielded,  upon  faturating 
the  folution  with  pctafh,  a  light-brown  precipitate,  of 
three  grains  and  a  half,  when  dried.  Ammonia,  add¬ 
ed  to  it,  diffolved  nothing ;  and  it  remained  colourlefs. 
After  the  precipitate  had  been  again  feparated  from  the 
volatile  alkali,  muriatic  acid  was  added,  which  diffolved 
its  ferruginous  contents,  leaving  a  white  earth  behind, 
which,  when  ignited,  weighed  14  grain.  The  portion 
of  iron,  precipitated  by  cauftic  ammonia  from  the  muri¬ 
atic  folution,  weighed  half  a  grain,  when  ignited,  and 
became  black  and  refplendent.  It  was  fufed  with  a 
neutral  phofphate,  upon  charcoal,  to  find  whether  it 
contained  manganefe  \  no  trace  was  perceptible. 

C.  The  above  14  grains  of  earth  B  wTere  now  added 
again  to  the  hyacinth,  after  .treatment  with  acids.  The 
(lone  was  then  fubje&ed  to  red  heat,  with  fix  times  its 
quantity  of  cauflic  alkali,  in  the  manner  explained  in 
the  effay  on  the  jargon  of  Ceylon  ;  the  ignited  mafs  was 
again  liquefied  with  water  ;  and  the  earth  remaining  af¬ 
ter  this  procefs  weighed  123  grains,  when  collefled, 
edulcorated,  and  dried. 

D.  The  alkaline  lixivium  was  then  faturated  with 
muriatic  acid,  and  evaporated.  At  firft  it  continued 
clear ;  but  towards  the  end  filiceous  earth  feparated, 
the  quantity  of  which,  after  ignition,  amounted  to  fix 
grains. 

E.  To  the  123  grains,  previoufly  well  walked  with 
water,  a  fufficient  quantity  of  muriatic  acid  wTas  added  ; 
which,  with  the  affiftance  of  heat,  diffolved  nearly  the 
whole,  a  trifling  refidue  excepted.  This  muriatic  fiffu- 
tion,  evaporated  in  a  moderate  heat  to  a  fixth  or  eighth 
part,  lofl  its  fluidity,  and  formed  a  limpid  gelatinous 
coagulum.  It  was  then  covered  with  water,  and  ex¬ 
pofed,  with  repeated  agitation,  to  a  digeffing  heat. . 
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By  this  management,  the  filiceous  earth  feparated  in 
flimy,  intumefced  grains,  and  weighed,  after  ignition,^ 
234  grains.  .  . 

F.  The  folution,  thus  freed  from  its  filica,  was  now 
faturated  with  a  boiling  ley  of  mild  alkali ;  and  the  pre¬ 
cipitate  was  walhed  and  dried  in  the  air.  This  laft 
weighed  114  grains,  proving,  upon  every  trial,  to  be 
jargonic  earth.  A  fourth  part  of  it,  heated  to  rednefs, 
weighed  1 64  grains j  which  ma*ke  the  whole  amount  to 
66  grains. 

G.  The  above  fix  grains  D,  with  the  234  grains  E, 
in  the  whole  294  grains  of  filiceous  earth,  were  ignited 
with  a  quadruple  weight  of  vegetable  alkali.  When 
this  mafs  had  been  again  foftened  with  water,  it  left  a 
refidue,  which  was  extra&ed  by  muriatic  acid.  From  this 
muriatic  folution,  alfo,  when  faturated  with  potaffi,  jar¬ 
gonic  earth  fell  down,  weighing  four  grains  after  igni¬ 
tion.  Hence,  fubtra&ing  thefe,  the  quantity  of  filice¬ 
ous  earth  is  reduced  to  254  grains. 

One  hundred  parts  of  hyacinth,  therefore,  have 
given 
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2.  Of  the  Siliceous  Genus. 

A  great  proportion  of  the  ffones  belonging  to  this  ge¬ 
nus  are  tranfparent,  and  have  a  vitreous  appearance* 
They  are  fo  hard  as  to  fcratch  glafs,  and,  excepting  the 
fluoric  acid,  they  are  not  a£ted  upon  by  acids.  By  fu- 
fion  with  alkalies  they  form  glafs  *,  they  alfo  enter  into 
fufion  with  boracic  acid,  and  the  acid  of  phofphorus. 
Stones  compofed  chiefly  of  pure  filica,  are  tranfparent 
and  colourlefs.  When  a  mineral  is  prefented  for  exar 
mination,  even  if  it  poffefs  moft  of  the  properties  which 
chara&erize  (tones  belonging  to  this  genus,  fome  pre¬ 
liminary  proceffes  may  be  purfued  to  ascertain  farther  its 
nature  and  component  parts. 

A.  It  is  fometimes  difficult  to  reduce  filiceous  (tones 
to  a  fine  powder.  To  facilitate  this  operation,  a 
a  portion  of  the  {tone  may  be  heated  to  rednefs, 
and  in  this  ffate  fuddenly  plunged  into  cold  water.  If 
by  the  firffc  heating  it  is  not  fufficiently  brittle,  the  ope¬ 
ration  may  be  repeated  until  the  mineral  can  be  reduced 
to  a  fine  powder,  as  already  directed. 

B.  One  part  of  the  {tone  in  fine  powder  is  now  to  be. 
mixed  with  four  or  five  parts  of  potafh,  diffolved  in  the 
fame  quantity  of  water.  The  mixture  is  introduced  in¬ 
to  a  {liver  crucible,  and  evaporated  to  drynefs,  fiirring 
it  conffantly  with  a  filver  rod,  according  to  the  direc¬ 
tions  given  above.  The  mafs  being  evaporated  to  dry¬ 
nefs,  the  heat  is  to  be  gradually  increafed,  till  the  cru¬ 
cible  appears  of  a  dull  red  heat,  or  till  the  mafs  entes. 
into  quiet  fufion.  In  this  ffate  it  is  kept  for  an  hour. 

C.  Remove  the  crucible  from  the  fire  before  it  i§, 
completely  cold  5  (often  the  mafs  with  water,  by  adding 
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Siliceous  frefli  portions  from  time  to  time,  till  the  whole  is  de- 
_  _J£^US*  tached  from  the  crucible,  and  then  add  12  times  its  bulk 
of  water  to  effe£t  a  folution.  If  the  ftone  confifted 
chiefly  of*  filiceous  earth,  the  greater  part  of  the  mafs 
will  be  difTolved. 

D.  Add  muriatic  acid  till  no  farther  precipitate  is  ef- 
fe£led,  and  without  feparating  the  precipitate,  evaporate 
the  whole  to  drynefs. 

E.  Pour  fix  times  its  bulk  of  muiiatic  acid,  previoufly 
diluted  with  four  parts  of  water,  on  the  dry  mafs  ;  boil 
the  mixture  for  half  an  hour ;  let  the  infoluble  part  fub- 
lidc,  and  then  collect  it  on  a  filter,  and  after  being 
dried,  fubje&  it  in  a  crucible  to  a  red  heat.  This  pow¬ 
der  is  the  filiceous  earth  contained  in  the  mineral. 

But  Hones  included  under  this  genus  contain  very 
different  proportions,  not  only  of  filiceous  earth,  but  alfo 
of  the  other  earths  $  and  fome  of  them  even  contain  a 
far  greater  proportion  of  other  earths  than  that  which 
chara£terizes  the  genus  under  which  they  are  arranged* 

'  jfttalyjts  of  Leu  cite. 

The  analyfis  of  this  mineral  is  particularly  interefling, 
not  only  as  Klaproth  firft  dete&ed  in  it  potafh,  which 
was  fuppofed  to  belong  exclufively  to  the  vegetable 
kingdom,  and  hence  called  vegetable  alkali,  but  alfo  as 
it  places  the  fkill  and  addrefs  of  that  eminent  chemifl  in 
its  examination  in  a  very  confpicuous  light.  The  pro- 
*  Ejfays,  cefs  was  conduced  in  the  following  manner*. 

*•  34s*  Ignited  alone  upon  charcoal,  the  leucite  is  complete¬ 

ly  infufible.  It  undergoes  no  manner  of  alteration,  and 
its  fplinters  lofe  nothing  of  their  luftre. 

A  fmall  fragment,  put  into  fufed  borax,  is  for  a  long 
time  moved  about  in  it  before  it  diffolves,  which  it  does 
by  degrees ;  and  the  glafs  globule  obtained  is  clear  and 
light-brown* 

By  full  on  with  a  neutral  phofphate,  the  folution  is 
Hill  flower,  and  a  colourlefs  rifty  glafs  pearl  is  pro¬ 
duced. 

'  One  hundred  grains  of  coarfely  pounded  leucite  ex- 
pofed  for  an  hour  to  a  firong  red  heat,  in  a  fmall  por¬ 
celain  pot,  loft  of  weight  only  one-eighth  of  a  grain,  and 
even  the  violent  heat  of  the  porcelain  furnace  produced 
in  the  leucite  only  an  inconfiderable  change. 

A.  One  hundred  grains  of  leucite,  reduced  to  an  im¬ 
palpable  powder,  being  feveral  times  digefted  in  muri¬ 
atic  acid,  diffolved  a  conftderable  part.  A  filiceous  re- 
fidue  of  54  grains  remained  after  ignition. 

B.  The  filiceous  earth  ignited  with  twice  its  weight 
of  cauftic  alkali,  foftened  again  with  water,  covered 
with  muriatic  acid,  added  to  excefs  of  faturation,  and, 
after  fufficient  digeftion  with  this  laft,  being  collected 
on  the  filter,  and  heated  to  rednefs,  was  found  to  have 
loft  little  of  its  weight. 

C.  Prufliate  of  potafh  added  to  the  muriatic  folution 
produced  a  precipitate  which  indicated  one-eighth  of  a 
grain  of  oxide  oHron. 

D.  The  folution  by  cauftic  ammonia  being  decom- 
pofed,  and  the  precipitate  being  feparated,  the  remain- 
ing  liquor  was  tried  with  carbonate  of  foda,  but  no  far¬ 
ther  change  was  effe&ed. 

E.  The  precipitate  produced  by  means  of  pure  am¬ 
monia  D  was  firft  dried.  It  was  next  purified  by  di- 
-gefting  it  with  diftilled  vinegar,  and  afterwards  neutra¬ 
lizing  this  acid  by  ammonia.  It  weighed  24  grains 
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and  a  half,  when  edulcorated  and  ignited.  Diluted  ful-  Sillceou? 
phuiic  acid  completely  diffolved  it  to  a  limpid  liquor,  Genu5i 
and  when  properly  treated,  the  folution  yielded  only 
alum.  ' 

F.  To  obtain  the  earth,  which  poftibly  might  have 
remained  latent  in  the  feveral  wafliings,  the  whole  were 
evaporated  to  drynefs.  After  having  re-diffolved  the 
faline  mafs  in  water,  the  remaining  portion  of  earth  was 
collected,  it  amounted  only  to  half  a  grain,  and  was  fili^ 
ceous  earth. 

There  were  therefore  obtained, 
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The  remarkable  lofs  of  more  than  one-fifth  of  the' 
whole  weight  of  the  mineral  under  examination,  excited 
fufpicion  that  fome  error  had  crept  into  the  analjfis, 
and  led  to  a  repetition  of  the  experiments,  by  varying 
the  proceffes  as  follows. 

A.  One  hundred  grains  of  leucite  in  fine  powder 
were  ignited  for  half  an  hour,  with  double  their  weight 
of  cauftic  potafh.  To  the  mafs  foftened  with  water  mu¬ 
riatic  acid  was  added,  juft  to  the  point  of  faturation  * 
and  the  mixture  being  filtered,  the  remaining  undiffolved 
refiduum  was  wafhed  and  dried. 

B.  The  mineral  thus  prepared  for  decompofition,  was 
then  treated  with  muriatic  acid,  and  kept  for  fome  time 
at  a  boiling  heat.  By  this  procefs  a  quantity  of  filica 
feparated*  which  after  being  heated  to  rednefs  weighed 
54  grains  and  a  half. 

C.  Oxalate  of  potafh  being  added  to  the  muriatic  fo^ 
lution,  concentrated  by  evaporation,  produced  no  turbi¬ 
dity.  The  alumina  was  feparated  by  the  fame  means  as 
in  the  former  experiments,  and  its  weight  amounted  to 
nearly  the  fame.  By  other  trials  it  did  not  appear  to 
have  any  mixture  of  other  earths,  and  no  other  earth 
could  be  obtained  by  evaporating  the  waters  with  which 
the  powders  had  been  wafhed. 

Thus,  after  varying  the  experiments,  the  fame  refults 
were  obtained,  and  the  fame  lofs  ftill  appeared.  In  the 
farther  profecution  of  this  invefiigation,  the  following 
experiments  were  had  recourfe  to. 

A.  Two  hundred  grains  of  leucite  in  fine  powder 
were  repeatedly  digefted  with  muriatic  acid,  and  the  fili¬ 
ceous  earth  collected  on  the  filter,  wafhed,  and  weighed 
after  being  red  hot,  amounted  to  109  grains. 

B.  The  muriatic  folution  was  of  a  yellowifh  colour, 
and  being  reduced  by  evaporation  in  a  fand  heat  to  the 
confiftence  of  honey,  the  furface  appeared  covered  with 
a  faline  cruft  }  and  when  completely  cooled,  the  mafs 
appeared  like  a  thick  clear  oil,  of  a  golden  yellow  co¬ 
lour,  and  full  of  cryftals,  fome  of  which  were  of  a  cubi¬ 
cal,  and  fome  of  a  tabular  form.  The  yellow  fluid  was 
gently  poured  off,  and  the  fait  rinfed  with  fmall  por¬ 
tions  of  alcohol.  The  folution  diluted  with  alcohol  was 
again  evaporated,  and  the  fmall  portion  of  fait  thus  ob¬ 
tained 
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Siliceous  tained  was  again  wafhed  with  alcohol,  and  added  to  the 
Genus.  X  he  whole  of  the  fait  being  dried,  weighed  70 

grains.  This  was  diflblved  in  water,  and  fome  drops  of 
a  folution  of  ammonia  being  added,  threw  down  fome 
particles  of  alumina.  The  folution  being  cryflallized  in 
a  warm  place,  yielded  only  cubical  cryftals,  fome  of 
which  were  elongated  to  four-fided  columns. 

C.  That  part  of  the  muriatic  folution  which  fhot 
into  cryftals  being  diluted  with  water,  and  decompofed 
in  a  boiling  heat,  by  carbonate  of  foda,  yielded  a  preci¬ 
pitate,  which  after  wafhing,  drying,  and  ignition,  a- 
mounted  to  47-J  grains  of  aluminous  earth.  Three 
times  its  weight  of  concentrated  fulphuric  acid  was  add¬ 
ed,  and  the  mixture  was  evaporated  nearly  to  drynefs. 
The  mafs  was  again  diflblved  in  water,  and  combined 
with  a  folution  of  acetate  of  potafh,  which  being  cryftal- 
lized,  produced  only  alum. 

D.  The  ftliceous  earth  A  was  mixed  ^vitli  double  its 
weight  of  potafh,  and  fubje&ed  to  a  ftrong  red  heat  for 
an  hour.  The  mafs  was  reduced  to  powder,  and  diluted 
with  water.  Muriatic  acid  was  added^in  excefs,  and 
digefted  with  it.  The  filtered  muriatic  folution  being 
faturated  with  foda  yielded  I-J-  grain  of  aluminous  earth, 
after  which  there  remained  of  filica  1074-  grains. 

The  200  grains  of  leucite  have  thus  afforded  of 
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Here  there  was  ftill  a  deficiency  of  43.25  grains,  to 
account  for  which  the  70  grains  of  fait  B  muft  be  exa¬ 
mined.  This  examination  was  conducted  in  the  follow¬ 
ing  manner. 

1.  The  tafte  and  figure  of  the  cryftals  were  found  to 
be  the  fame  with  thofe  of  muriate  of  potafh. 

2.  The  folution  produced  no  change  in  vegetable 
blues,  or  in  reddened  litmus  paper. 

3.  When  heated  to  rednefs,  the  fait  made  a  crackling 
noife,  and  remained  fixed  in  the  fire. 

4.  Neither  carbonate  of  foda  nor  cauflic  ammonia 
produced  any  turbidity  in  the  folution. 

5.  Two  parts  of  ftrong  fulphuric  acid  were  added  to 
three  of  the  fait,  and  the  muriatic  acid  being  driven  offby 
heat,  the  mafs  was  again  diflblved  in  water,  which  af¬ 
forded  cryftals  of  fulphate  of  potafh. 

6.  The  remaining  portion  of  fait  was  diflblved  in  a 
fmall  quantity  of  water,  and  to  this  was  added  a  con¬ 
centrated  folution  of  cryflallized  acid  of  tartar.  The 
acidulous  tartrate  of  potafh  (cream  of  tartar)  was  thus 
immediately  produced  and  precipitated  in  the  form  of 
fand.  This  was  wafhed,  dried,  burnt  in  a  filver  cru¬ 
cible,  and  the  coal  obtained  repeatedly  wafhed  with 
water.  The  folution  being  evaporated  to  drynefs^  after 
being  examined  by  the  proper  tefts,  appeared  to  be  a  car¬ 
bonate  of  potafti,  which  being  faturated  with  nitric  acid, 
afforded  nitrate  of  potafh. 

Thus  it  appears  that  the  bafe  of  the  70  graphs  of  fait 
confifted  entirely  of  pure  potafh,  which  was  neutralized 
by  part  of  the  muriatic  acid  employ  J  in  decompofing 
the  mineral  *,  and  according  to  the  proportion  of  bafe  in 
muriate  of  potafh,  the  70  grains  A  contain  42.7  grains 


of  alkali  *,  and  in  this  way  the  deficiency  in  the  exami¬ 
nation  of  the  leucite  is  accounted  for. 

The  refult  of  the  analyfis  is  as  follows. 


Silica 

grs. 

- 

53*75 

Alumina 

24.62 

Potafti 

2i*35 

129.72 

Analyfis  of  P it c /{/l one. 

The  pitchftone  which  is  the  fubje£t  of  the  following 
analyfis,  alio  conduced  by  Klaproth,  is  the  tranfparent 
yellowifh  or  olive  green  variety  of  that  mineral  from 
Meiffen.  It  affords  an  example  of  foda,  the  other  fixed 
alkali,  forming  a  component  part  of  ftones. 

A.  100  grains  in  coarfe  fragments  were  introduced 
into  a  covered  crucible,  and  were  fubje£ted  to  a  red  heat 
for  half  an  hour.  When  taken  from  the  fire  they  ap¬ 
peared  of  a  white  gray  mixed  with  a  yellowifh  colour, 
and  having  a  rough  feel,  with  fomething  of  the  appear¬ 
ance  of  glazing.  They  loft  8^-  grains  of  weight. 

B.  In  the  heat  of  a  porcelain  furnace,  the  pitchftone 
was  fufed  both  in  the  clay  and  charcoal  crucible,  and 
was  converted  into  a  clear  glafs,  full  of  fmall  froth  holes. 

C.  100  grains  of  pitchftone  in  fine  powder  were 
treated  with  a  folution  of  200  grains  of  cauftic  foda, 
and  being  put  into  a  filver  crucible,  were  kept  for  half 
an  hour  in  a  pretty  ftrong  red  heat.  The  mafs  was  then 
foftened  with  water  \  muriatic  acid  was  added  in  ex¬ 
cefs  \  the  folution  was  evaporated  in  a  fand  heat,  nearly 
to  drynefs  ;  water  was  again  poured  upon  it,  after  which 
it  was  filtered,  and  73  grains  of  filiceous  earth  were  ob¬ 
tained. 

D.  Cauftic  foda  was  mixed  in  excefs  with  the  mu-’ 
riatic  folution,  and  the  whole  was  digefted  in  a  boiling 
heat,  by  which  the  precipitate  formed  at  the  beginning 
of  the  procefs  was  again  diflblved  ;  a  brown  refiduum 
ftill  remained,  which  being  feparated,  the  alkaline  folu¬ 
tion  was  neutralized,  and  precipitated  with  carbonate 
of  foda.  The  precipitate,  which  was  alumina,  after  be¬ 
ing  wafhed,  dried,  and  heated  to  rednefs,  amounted  to 
14I  grains.  The  whole  of  it  yielded  cryftals  of  alum,* 
with  fulphuric  acid  and  potafh. 

E.  The  refiduum  which  remained  undiffolved  by  the 
cauftic  foda  D,  was  firft  diflblved  in  muriatic,  and  then 
united  with  fulphuric  acid.  Sulphate  of  lime  was  ob¬ 
tained,  which  was  colledled,  and  wafhed  with  dilut¬ 
ed  alcohol.  By  reducing  the  filtered  fluid  by  evapora¬ 
tion  to  a  fmaller  quantity,  and  combining  it  with  ful- 
phuric  acid,  another  poition  of  fulphate  of  lime,  which, 
added  to  the  firft,  amounted  to  three  grains,  indicating 
18  grains  of  pure  lime. 

F.  The  fluid  was  now  freed  from  the  calcareous 
e^.rth  ;  the  iron  which  it  contained  was  precipitated  by 
carbonate  of  ammonia,  which  amounted  to  one  grain. 
The  remaining  fluid  was  evaporated  to  drynefs,  and 
water  being  added  to  the  faline  refiduum,  fine  minute 
flocks  of  oxide  of  manganefe  feparated,  but  in  no  greater 
quantity  than  one-tenth  of  a  grain. 

G.  100  grains  of  pitchftone  in  powder  were  mixed 
with  300  grains  of  cryflallized  nitrate  of  barytes,  and 
heated  to  rednefs  in  a  porcelain  veffel,  till  the  fait  was 

entirely 
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Argitlace-  entirely  decompofed.  The  cold  mafs  was  foftened  with 
ous  Genus.  water>  neutralized  with  muriatic  acid,  and  combined  in 
fuch  proportion  with  fulphuric  acid,  that  the  latter,  af¬ 
ter  the  evaporation  of  the  mixture,  and  reparation  of  the 
muriatic  acid  by  heat,  was  hill  in  excefs.  The  mafs 
was  wafhed  with  hot  water  ;  the  refiduum  feparated  by 
filtration  )  and  the  clear  fluid  was  mixed  with  carbonate 
of  ammonia  in  excefs.  The  precipitate  thus  obtained 
was  colledled  on  a  filter,  and  the  remaining  fluid  wras 
evaporated  to  drynefs,  and  the  portion  of  fulphate  of 
ammonia  fubje£led  to  a  moderate  heat  in  a  porcelain 
veffel,  was  driven  off.  A  fixed  fait  remained,  which  ap¬ 
peared  to  be  fulphate  of  foda.  This  was  rediffolved, 
and  decompofed  by  acetate  of  barytes  ;  the  filtered  fo- 
lution  was  evaporated  to  drynefs ;  the  dry  fait  was  heat¬ 
ed  to  rednefs  in  a  crucible  of  platina.  The  faline  re¬ 
fiduum  being  rediffolved,  filtered,  and  again  evaporated 
to  drynefs,  yielded  three  grains  of  dry  carbonate  of  foda, 
indicating  i-J  grain  of  pure  foda.  This  being  neutra¬ 
lized  with  nitric  acid,  gave  cryftals  of  nitrate  of  foda. 

The  100  grains  of  the  mineral  thus  examined  confifl 
of 


grs. 

Silica  C 

73- 

Alumina  D 

14.5 

Lime  E 

1. 

Oxide  of  iron  D 

1. 

■  ■  —  manganefe  D 

.10 

Soda  G 

*•75 

Water  A 

8.50 

99-85 

3.  Argillaceous  Genus. 

As  many  of  the  ftones  included  under  this  genus  are 
compofed  of  fimilar  fubftances  with  thofe  arranged  in 
the  former  genus,  it  is  obvious  that  the  examination 
is  to  be  conduced  in  the  fame  way.  We  fhall  there¬ 
fore  give  one  example  of  the  analyfis  of  a  done  belong¬ 
ing  to  this  genus,  and  the  example  is  that  of  bafalt  by 
*  EJhys,  Klaproth  * 

Analyjls  of  B  of  alt . 

A.  Small  fragments  of  this  flone  were  fubje£led  to  a 
ftrong  red  heat  for  30  minutes  \  the  lofs  of  weight  was 
two  per  cent,  and  the  mafs  became  of  a  lighter  colour, 
and  more  readily  yielded  to  the  peflle. 

B.  Bafalt  expofed  to  the  heat  of  a  porcelain  furnace 
in  a  common  clay  crucible,  fufed  into  a  compa£l  black 
brown  glafs,  which  in  thin  fplinters  was  tranfparent. 
It  alfo  entered  into  thin  fufion  in  a  crucible  of  femi-in- 
durated  fleatites  *,  part  of  it  ran  into  the  clefts  produced 

,  in  the  fteatites,  and  the  reft  was  found  cryftallized  in 
brown  ftiining  lamellae,  which  on  the  furface  were  ftriat- 
ed,  and  cellularly  concreted.  In  a  charcoal  crucible  it 
was  converted  into  a  dull  gray  and  finely  porous  mafs, 
in  which  were  inferted  numerous  grains  of  iron. 

C.  To  afcertain  whether  this  ftone  contained  foda, 
loo  grains  of  bafalt  in  fine  powder  were  mixed  with 
400  grains  of  nitrate  of  barytes,  and  were  at  firft  ex¬ 
pofed  in  a  large  porcelain  veffel  to  a  moderate  heat,  and 
afterwards  to  a  heat  gradually  raifed  to  ignition.  The 
mixture  fwelled  up,  and  when  the  heat  was  increafed, 
white  fumes  arofe  on  uncovering  the  veffel,  which  led 


to  a  fuppofition  that  the  foda  was  beginning  to  volati-  Argillace* 
lize.  The  fire  was  then  removed.  01&  Genus.. 

D.  The  porous  mafs,  after  cooling  and  being  re-  v 
duced  to  powder,  was  drenched  with  water,  and  treated 
with  muriatic  acid.  The  whole  entered  into  folution, 

and  produced  a  clear  yellow  fluid.  The  folution  was 
evaporated,  and  fulphuric  acid  was  added  gradually, 
till  it  was  in  excefs.  The  fulphate  of  barytes  was  pre¬ 
cipitated. 

E.  The  faline  mafs  by  filtration  was  reduced  to  dry¬ 
nefs,  and  water  was  added,  the  fediment  feparated,  and 
appeared  to  confift  of  the  fulphate  of  barytes,  and  the 
filiceous  earth  of  the  ftone.  The  clear  fluid  was  fatu- 
rated  with  ammonia,  and  the  precipitate  which  was  ob¬ 
tained  being  filtered  off,  the  neutralized  liquor  was  eva¬ 
porated  to  drynefs,  and  then  expofed  in  a  porcelain  vef¬ 
fel  to  a  moderately  intenfe  heat,  till  the  whole  fulphate 
of  ammonia  was  driven  off.  The  fixed  portion  remain¬ 
ing  diffolved  iia  water,  and  cryftallized,  appeared  to  be 
pure  fulphate  of  foda.  This  was  diffolved,  decompofed 
by  acetate  of  barytes  ;  the  precipitate,  which  was  ful¬ 
phate  of  barytes,  was  feparated  by  the  filter,  and  the 
clear  fluid  being  evaporated  to  drynefs,  the  dry  acetate 
of  foda  was  heated  to  rednefs  in  a  crucible  of  platina  ; 
and  in  this  way  4-J.  grains  of  dry  carbonate  of  foda  was 
obtained,  which  is  equal  to  2.6  grains  of  pure  foda. 

F.  To  feparate  the  other  ingredients,  100  grains  of 
powdered  bafalt  were  ignited  for  two  hours  with  40c 
grains  of  carbonate  of  foda,  in  a  crucible  of  porcelain  5 
but  with  a  degree  of  heat  which  did  not  produce  fufion. 

It  united  into  a  yellowifh,  fomewhat  hard  mafs,  which 
being  reduced  to  powder,  and  foftened  with  wTater,  was 
neutralized  with  muriatic  acid.  It  was  then  a  little  fu- 
perfaturated  with  nitric  acid,  and  evaporated  to  drynefs. 

The  colour  of  the  dry  mafs  was  faffron  yellow.  It  was 
diffufed  in  water,  {lightly  acidulated  with  muriatic  acid, 
and  after  being  digefted  for  a  fhort  time  it  was  filtered. 

The  filiceous  earth  colle&ed  on  the  filter  was  expofed 
to  a  red  heat,  and  being  weighed,  amounted  to  44-! 
grains. 

G.  The  muriatic  folution  being  fufficiently  diluted 
with  water,  was  precipitated  at  the  temperature  of  boil¬ 
ing  water,  by  means  of  carbonate  of  foda.  The  preci¬ 
pitate  being  feparated,  was  digefted  with  a  folution  of 
cauftic  foda,  and  a  dark  brown  refiduum  was  feparated 
by  filtration.  Muriatic  acid  was  added  in  a  fmall  ex¬ 
cefs  to  the  alkaline  fluid,  and  this  was  precipitated  with 
carbonate  of  ammonia.  The  precipitate  obtained,  after 
being  wafhed  and  ignited,  amounted  to  163:  grains.  It 
yielded  alum,  when  treated  with  fulphuric  acid  and  po- 
tafh,  and  was  therefore  aluminous  earth. 

H.  The  brown  refiduum  G  was  diffolved  in  muriatic 
acid  with  particular  attention  to  the  precife  point  of  fa- 
turation.  Succinate  of  ammonia  was  added  to  the  folu¬ 
tion,  to  precipitate  the  iron  ;  and  the  fuccinate  of  iron 
obtained,  when  perfectly  wafhed  and  ftrongly  heated  in 
a  covered  crucible,  afforded  20  grains  of  oxide  of  iron, 
which  were  attracted  by  the  magnet. 

I.  The  iion  being  feparated,  the  fluid  was  treated  at 
the  temperature  of  boiling  with  carbonate  of  foda  }  a 
white  precipitate  was  obtained,  which  was  diffolved  in 
nitric  acid  ;  and  fiilphuric  acid  being  combined  with 
the  folution,  threw  down  fulphate  of  lime.  This  was 
feparated,  and  the  remaining  liquor  being  evaporated 

nearly 
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ArgiUace-  nearly  to  drynefs,  was  again  diluted  with  a  mixture  of 
ous  Genus.  water  and  alcohol.  Another  portion  of  fulphate  of 
lime  fell  down,  which  being  feparated,  was  added  to 
the  former.  The  whole  of  the  fulphate  of  lime  was 
decompofed  by  boiling  it  with  carbonate  of  foda  in  fo- 
lution,  and  the  carbonate  of  lime  thus  obtained,  after 
being  wafhed  and  dried,  vreighed  17  grains,  indicating 
nine  grains  and  a  half  of  pure  lime. 

K.  Upon  the  fluid  left  from  the  lafl  procefs,  cauftic 
foda  was  affufed  $  a  {limy  precipitate  was  formed,  which 
rapidly  diflblved  in  fulphuric  acid,  and  communicated  a 
brown  colour  to  the  folution.  It  was  evaporated  in  a 
fand  bath  }  loofe  brown  flakes  fell  down  at  the  com¬ 
mencement  of  the  procefs,  and  thefe  being  feparated  by 
the  filter,  appeared  to  be  oxide  of  manganefe  ;  the  quan¬ 
tity  eftimated  did  not  exceed  one-eighth  of  a  grain. 

L.  The  remaining  portion  of  the  fluid  was  evaporated 
to  drynefs,  and  the  reflduum  was  expofed  in  a  jmall  cru¬ 
cible  to  a  ftrong  red  heat.  It  was  again  diflblved  in 
water,  and  yielded  a  fmall  portion  of  alumina  coloured 
with  iron,  and  contaminated  with  manganefe.  After 
ignition  it  did  not  weigh  more  than  half  a  grain  ;  but 
the  clear  folution  was  entirely  cryftallized,  and  afforded 
fulphate  of  magnefia.  Carbonate  of  foda  was  added  to 
the  magnefian  fait  in  folution,  by  which  the  earthy  bafe 
was  precipitated  in  the  flate  of  carbonate.  It  weighed 
fix  grains,  which  is  equal  to  2j  grains  of  pure  mag¬ 
nefia. 

The  following  is  the  refult  of  the  preceding  ana¬ 


lyfis. 

Silica  F  44.5  grs. 

Alumina  G  16.25 

- - -I  .5 

Oxide  of  iron  H  20. 

Lime  I  9.5 

Magnefia  L  2.25 

Oxide  of  manganefe  K  .12 

Soda  E  2.60 

Water  A  2. 
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C.  Prufliate  of  potafh  was  added  to  the  filtered  folution,  Magnefia* 
and  produced  a  blue  precipitate,  which  being  colledted,  Genu-»  j 
wafhed,  dried,  and  ignited  with  a  little  wax,  was  found, 

after  cooling,  to  weigh  feven  grains.  The  whole  of  it 
was  attra&ed  by  the  magnet.  The  portion  of  iron  be¬ 
longing  to  the  prufliate  of  potafh  being  fubtra£ted,  left 
3^  grains  of  oxide  of  iron  as  a  conftituent  of  the  mineral 
under  examination. 

D.  Carbonate  of  potafh  being  added  to  the  folution 
freed  from  the  iron,  precipitated  its  earthy  ingredient. 

This,  after  walking,  and  gentle  ignition,  ^weighed  192 
grains.  Thefe  were  covered  with  a  proportionate  quan¬ 
tity  of  concentrated  diflilled  vinegar,  and  being  digefted 
in  a  low  heat,  were  thrown  upon  the  filter.  The  earth 
remaining  on  the  paper,  which,  after  being  dried  and 
heated  red  hot,  weighed  93  grains,  was  mixed  with 
three  times  its  weight  of  ftrong  fulphuric  acid,  and  the 
mixture  being  evaporated  in  a  fand  heat  nearly  to  dry¬ 
nefs,  the  dry  mafs  was  diflblved  in  wrater  and  filtered  \ 

26  grains  of  filiceous  earth  were  thus  obtained. 

E.  In  the  fulphuric  folution  D,  there  ftill  remained 
67  grains  of  earth,  which  being  precipitated  by  an  al¬ 
kali,  appeared  to  confift  entirely  of  aluminous  earth. 

F.  Ninety-nine  grains  of  the  firft,  192  grains  of  the 
earthy  precipitate  D,  were  taken  up  by  the  acetic  acid, 
which  being  precipitated  by  carbonate  of  potafh,  and  the! 
earth  obtained  being  tried  by  fulphuric  acid,  was  found 
to  be  pure  magnefia. 

This  analyfis  {hows  that  the  480  grains  of  fteatites 
thus  examined,  afforded 
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26 

Magnefia  F 

99 

Alumina  E 

67 

Oxide  of  iron  C 

3-7  5 

Water  A 

IS • 

474-75 

Lofs  5.25 


97.72 

4.  Magnesian  Genus. 

Befides  feveral  of  the  earths  dete&ed  in  minerals  be¬ 
longing  to  the  former  genera,  the  ftones  arranged  under 
this  genus  are  diflinguifhed  by  being  combined  with 
magnefia.  We  fhall  only  give  one  example  of  the  ana¬ 
lyfis  of  a  magnefian  ftone. 

Analysis  of  Steatites . 

This  mineral,  which  was  found  in  Cornwall,  was 
analyzed  by  Klaproth  in  the  following  manner. 

A.  One  ounce  of  the  ftone  in  fmall  pieces  was  fub- 
je&ed  to  a  ftrong  red  heat,  by  placing  the  glafs  retort 
which  contained  it  in  an  open  fire.  A  fmall  portion  of 
water  diftilled  over,  which  was  pure  and  taftelefs.  The 
mineral  loft  75  grains  of  its  weight,  and  became  darker 
in  the  colour,  and  confiderably  harder. 

B.  After  being  reduced  to  powder,  it  was  carefully 
mixed,  and  heated  red  hot,  with  two  ounces  of  carbonate 
of  potafh  in  a  porcelain  pot.  The  concreted  mafs  was 
levigated  with  water,  and  digefted  with  muriatic  acid  in 
excefs.  A  white  loofe  flimy  earth  was  precipitated, 
which  after  being  wafhed,  dried,  and  fubjedted  to  a  red 
heat,  weighed  204  grains.  It  was  pure  filica, 
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or  1 00  parts  of  the  mineral  contain 


Silica  48 

Magnefia  20. 5 

Alumina  14. 

Oxide  of  iron  1. 

Water  15.5 


99.O 

5.  Calcareous  Genus. 

The  analyfis  of  ftones  belonging  to  this  genus  muft 
be  varied  according  to  the  nature  of  the  combination  in¬ 
to  which  the  lime  has  entered.  With  regard  to  the 
proceffes  to  be  followed  in  the  examination  of  calcareous 
ltones,  they  are  fufceptible  of  a  natural  divifion  into  fuch 
as  are  foluble  in  muriatic  or  nitric  acid  with  effervef- 
cence,  and  fuch  as  are  fcarcely  foluble  in  thofe  acids, 
and  do  not  effervefee.  To  the  firft  belong  all  the  ftones 
called  limeftones,  or  carbonates  of  lime  j  and  to  the  fc- 
cond  belongs  fulphate  of  lime,  or  gypfum. 

Analysis  of  Carbonate  of  Lime . 

Carbonate  of  lime,  whether  in  the  form  of  lime  fpar, 
or  in  a  lefs  pure  ftate,  in  the  form  of  limeftone,  is  foluble 
4  Y  with 
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Calcareous  with  effervefcence  in  nitric  cr  muriatic  acid.  When  ex- 
4  -Ge”us>  pofed  to  heat,  it  yields  carbonic  acid  gas,  and  is  convert¬ 
ed  into  quicklime  3  and  when  fufed  with  an  alkali,  does 
not  form  a  uniform  mafs.  But  we  (hall  give  a  (liort 
view  of  the  proceffes  to  be  followed  in  a  more  particular 
examination. 

A.  Let  a  determinate  quantity  of  the  /tone  be  redu¬ 
ced  to  a  fine  powder.  Digeft  it  repeatedly  with  muriatic 
acid  till  no  further  attion  is  produced  upon  it.  Dilute 
the  folution,  throw  it  upon  a  filter,  and,  after  drying, 
Weigh  the  infoluble  refiduum. 

B.  Let  the  remaining  folution  be  diluted  with  24 
times  its  bulk  of  water  3  add  fulphuric  acid  diluted  3  a 
precipitate  takes  place  if  the  ftone  contained  any  barytes, 
the  amount  of  which,  after  being  colletted  and  dried, 
may  be  afcertained  by  weighing. 

C.  Add  to  the  filtered  folution,  after  the  barytes  has 
been  feparated,  a  folution  of  carbonate  of  foda,  as  long 
as  any  precipitate  is  formed.  Collett  this  precipitate, 
and  let  it  be  fo  much  dried  that  it  may  be  eafily  remov¬ 
ed  from  the  filter. 

D.  Affufe  the  precipitate  with  fulphuric  acid  till  all 
effervefcence  ceafes. 

E.  Introduce  the  whole  into  a  mixture  of  three  parts  of 
diflilled  water,  and  one  of  alcohol,  in  the  proportion  of 
eight  parts  of  the  mixture  to  the  quantity  of  the  fub- 
ftance  previoufiy  diffolved  in  nitric  acid.  Let  the  whole 
be  digefied  for  fome  hours  in  the  cold,  filter  the  fluid, 
and  dry  the  infoluble  refiduum  and  weigh  it. 

E.  The  remaining  folution  is  next  to  be  decompofed 
by  a  folution  of  carbonate  of  potafh,  and  the  precipitate 
being  colletted,  is  to  be  wafhed,  dried,  and  weighed. 

By  this  examination,  if  the  ftone  is  to  be  ranked  with 
carbonate  of  lime,  the  weight  of  the  infoluble  part  E, 
after  fubtratting  from  it  one-third,  muft  exceed  the 
weight  of  the  infoluble  parts  A  and  B. 

0  Analysis  of  Sulphate  of  Lime , 

As  this  is  infoluble  in  nitric  or  muriatic  acids,  its 
analyfis  mufi  be  condutted  in  a  different  manner. 

A.  Let  one  part  of  the  mineral,  reduced  to  fine  pow¬ 
der,  be  boiled  with  four  times  its  weight  of  carbonate  of 
potafh,  in  a  fufficient  quantity  of  water  for  two  or  three 
hours  3  as  the  fluid  evaporates,  water  is  to  be  added. 

B.  Introduce  the  infoluble  mafs  obtained  by  the  laft 
procefs  into  a  flalk  containing  diluted  nitric  acid,  and 
the  whole  being  diffolved,  let  it  be  evaporated  to  dry¬ 
nefs,  and  weighed. 

C.  Add  to  the  dried  mafs  more  than  its  own  weight 
©f  firong  fulphuric  acid  3  apply  heat,  and  let  it  be  gra¬ 
dually  increafed  till  fumes  ceafe  to  rife,  and  let  it  be 
again  weighed. 

D.  Let  the  infoluble  part  be  digefied  in  twice  its 
weight  of  cold  water  3  filter  the  fluid,  collett  the  info¬ 
luble  refiduum,  and  dry  it  in  a  dull  red  heat.  To  a f- 
certain  the  quantity  of  lime,  fubtratt  from  the  weight 
of  the  infoluble  mafs  left  (in  C)  59  parts  3  what  remains 
is  equal  to  the  quantity  of  lime. 

E.  The  quantity  o£  lime  alfo  may  be  afcertained,  by 
fubjetting  for  fome  hours  to  a  red  heat,  the  infoluble 
mafs  B  3  for  by  this  procefs  it  will  be  converted  into 
quicklime. 

Analysis  of  Fluate  of  Lime, 

In  the  examination  of  this  mineral,  a  quantity  of  it 
may  be  reduced  to  powder,  and  moifiened  with  fulphu- 


ric  acid,  in  a  leaden  or  pewter  veffel.  The  mixture  be-  Calcareous 
ing  heated,  fumes  arife,  to  which  a  plate  of  glafs  being  Genus- 
expofed,  is  foon  corroded.  In  this  way  the  fluoric  acid  v 
may  be  detetted,  and  the  quantity  of  bafe  may  be  afcer¬ 
tained  by  decompofing  the  mineral  by  means  oi  fulphuric 
acid,  and  afterwards  analyfing  the  fulphate  of  lime,  as 
already  diretted. 

Analysis  of  Phofphate  of  Lime, 

The  analyfis  of  this  mineral  may  be  condutted  in  the 
following  manner. 

A.  Let  a  determinate  portion  be  digefied  in  five 
times  its  quantity  of  muriatic  acid,  and  let  the  operation 
be  repeated  till  the  acid  has  no  farther  action  upon  the 
refiduum  3  decant  the  fluid,  and  then  let  it  be  diluted 
with  water  and  filtered. 

B.  Add  to  the  muriatic  folution,  liquid  ammonia  3 
collett  the  precipitate  which  is  formed,  and  after  being 
wafhed  and  dried,  expofe  it  to  heat. 

C.  Add  nitric  acid  to  the  precipitate  till  the  whole  is  ' 
diffolved.  Precipitate  again  by  means  of  fulphuric  acid  3 
let  the-whole  then  be  filtered,  and  let  the  infoluble  refi- 
duum  be  walhed  with  as  little  W’ater  as  pofiible. 

D.  Evaporate  the  filtered  fluid  to  the  confidence  of 
fyrup  3  the  fluid  thus  obtained  is  phofphoric  acid,  if  the 
done  examined  have  been  phofphate  of  lime.  The  tefi: 
of  phofphoric  acid  is,  that  it  precipitates  lime  water, 
and  alfo  forms  precipitates  with  the  folutions  ot  fulphate 
of  iron,  and  nitrate  of  mercury  3  but  it  does  not  precipi¬ 
tate  the  muriate  or  nitrate  of  barytes. 

6.  Barytic  Genus. 

Analysis  of  Carbonate  of  Barytes, 

A.  Take  a  determinate  quantity  of  the  mineral,  and 
diffolve  it  in  diluted  nitric  acid  5  take  a  portion  of  the 
folution,  and  add  to  it  a  folution  of  fulphate  of  foda.  If 
a  precipitate  take  place,  by  adding  a  fmall  quantity  of 
the  fait  to  the  folution  of  the  earth,  diluted  with  24 
times  its  bulk  of  water,  it  may  be  inferred  that  the  bafe 
of  the  mineral  is  barytes. 

B.  Let  the  nitric  folution  be  evaporated  to  drynefs, 
and  expofed  in  a  filver  crucible  to  a  white  heat  3  the 
earth  obtained  is  barytes,  which  is  foluble  in  20  times 
its  weight  of  water  3  and  after  evaporation,  cryfiallizes 
into  long  four-fide4  prifms. 

Analysis  of  Sulphate  of  Barytes . 

This  mineral  was  analyzed  by  Klaproth  in  the  follow* 
ing  manner. 

A.  200  grains  were  mixed  with  500  grains  of  carbo¬ 
nate  of  potafh,  and  were  expofed  for  two  hours  to  a  red 
heat  3  the  mafs  was  reduced  to  powder,  boiled  with  wa¬ 
ter,  and  the  undiffolved  earth  was  colletted  on  the  fil¬ 
ter. 

B.  To  feparate  the  filiceous  earth,  the  fluid  was  neu¬ 
tralised  by  muriatic  acid,  and  evaporated  to  drynefs. 

The  faline  mafs  wras  rediffolved  in  water,  and  the  filica 
remaining  after  being  ignited,  weighed  1 8  grains. 

C.  The  barytic  earth,  freed  from  the  fulphuric  acid 
B,  was  covered  with  water  3  muriatic  2cid  was  added  3 
the  whole  was  diffolved  by  digeftion,  except  two  grains 
of  filica.  The  filtered  folution  was  cryftallized,  and  af¬ 
forded  muriate  of  barytes. 

D.  The  cryflals  were  rediffolved  in  water,  and  ful¬ 
phuric  acid  was  added  to  the  folution,  while  any  preci¬ 
pitate  appeared,  and  the  regenerated  fulphate  of  barytes 

being 
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being  waflied'  and  dried,  weighed  185  grains,  but  after 
Ignition,  only  180  grains. 

'  One  hundred  parts  of  this  mineral  are  therefore  com- 
pofed  of 

Sulphate  of  barytes  D  90 

Silica  B  9 

- C  * 

100  * 

7.  Strontian  Genus. 

Analysis  of  Carbonate  of  Strontites . 

This  mineral  was  analyzed  by  Klaproth,  in  the  fol- 

lowing  manner.  _  . 

A.  160  parts  were  diffolved  in  muriatic  acid,  diluted 
with  half  its  quantity  of  water.  Thirty  parts  of  carbo¬ 
nic  acid  were  driven  off  during  the  folution,  which  be¬ 
ing  evaporated,  afforded  cryftals  in  the  ftiape  of  needles > 
and  thefe  cryftals  being  diffolved  in  alcohol,  communi¬ 
cated  to  it  the  property  of  burning  with  a  carmine- red 
flame.  This  is  the  teft  of  ftrontitic  earth. 

B.  To  afeertain  whether  the  mineral  examined  con¬ 
tained  any  barytes,  three  drops  of  a  folution  of  one  grain 
of  fulphate  of  potafh  in  fix  ounces  of  water  were  added 
to  the  muriatic  folution  ;  no  appearance  of  precipitate 
was  obferved  till  next  day,  and  therefore  it  contained  no 
barytes,  as  in  that  cafe  an  immediate  precipitate  would 
have  taken  place. 

C.  Carbonate  of  potafh  was  then  added  to  the  muria¬ 
tic  folution  a  decompofition  took  place  ^  mid  the  car¬ 
bonate  of  ftrontites  was  precipitated.  .  lbs  being  fub- 
je&ed  to  a  flrong  heat,  the  carbonic  acid  was  driven  oft, 
and  the  whole  of  the  remaining  earth  being  diffolved  in 
water,  cryftallized.  After  being  dried,  it  weighed  69.5. 

One  hundred  parts  of  this  mineral  therefore  contain 

Pure  earth  ^9*5 

Carbonic  acid  30, 

Water  -5 


f  Ibid .  i. 
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produced  a  precipitate  of  4*  grains  of  muriate  of  filver,  ^ 
fo  that  the  quantity  of  common  fait  can  only  be  eftima-'" 
ted  at  two  grains.  The  pure  nitre  is  thus  reduced  to 
425-J  grains.  Klaproth  fufpefts  that  the  neutral  muriate 
mixed &with  the  native  nitre,  is  rather  a  muriate  of  pot¬ 
afh,  than  muriate  of  foda. 

C.  The  ftony  matters  remaining  amounted  to  50® 
grains }  muriatic  acid  was  poured  upon  them,  and  pro¬ 
duced  great  effervefcence  with  pieces  of  limeftone.  One 
hundred  and  eighty -fix  grains  of  white  gypfum  remain¬ 
ed  *,  and  the  fulphuric  acid  being  feparated  from  it,  by 
boiling  with  carbonate  of  potafh,  the  carbonate,  of  lime 
remaining  behind  diffolved  without  refiduum  in  nitric 

acid.  .  . 

D.  The  limeftone  taken  up  by  the  muriatic  acid, 
weighed  304  grains.  Being  farther  examined,  it  ap¬ 
peared  to  be  calcareous  earth,  (lightly  contaminated 
with  iron. 

One  hundred  parts,  therefore,  of  this  fait  contain 
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II.  Salts. 

The  analyfis  of  minerals  arranged  under  this  clafs,  is 
in  general  lefs  difficult,  in  conference  of  their  eafy  fo- 
lubility,  than  thofe  already  examined.  We  fliall  there¬ 
fore  give  only  one  example. 

Analysis  of  Native  Saltpetre . 

This  native  fait  was  examined  by  Klaproth  J,  accord¬ 
ing  to  the  following  method. 

A.  1000  grains  of  the  native  fait,  with  limeftone 
and  gypfum  to  which  it  adhered,  were  covered  with  boil¬ 
ing  water.  The  colourlefs  folution  was  gently  evaporat¬ 
ed",  during  the  cryftallization,  tender  needle-fliaped  cry¬ 
ftals  of  felenite  appeared,  and  the  whole  of  the  folution 
cryftallized  to  a  perfeft  prifmatic  nitre.  The  felenite 
weighed  40  grains,  and  the  fait  amounted  to  446 
grams. 

B.  To  afeertain  whether  any  common  fait  could  be 
dete&ed  in  the  mineral,  the  cryftals  were  rediffolved  in 
water,  and  acetate  of  barytes  was  dropt  into  the  folution. 
A  precipitate  was  obtained,  amounting  to.  26  grains. of 
fulphate  of  barytes,  (hewing  that  184-  grains  of  felenite 
were  ftill  combined  with  the  neutral  fait.  A  folution 
of  nitrate  of  filver  was  added  to  the  nitric  folution,  which 


Pure  prifmatic  nitre  B 

42-55 

Muriate  of  a  neutral  fait  B 

.20 

Sulphate  of  lime  ABC 

25-45 

Carbonate  of  lime  D 

3°-4 

Lofs 

M 

100.00 


III.  Combustibles. 

Analylis  of  Coal \ 

Theconftituent  parts  of  coal  are  cavbone  and  bitumen, 
with  fome  earthy  matters,  and  fometimes  a  fmall  quan¬ 
tity  of  metallic  matter.  The  proportion  of  earthy  mat¬ 
ters  contained  in  coal  may  be  afeertained  by  weighing  a 
determinate  quantity,  and  burning  it.  The  nature  of 
the  earths  contained  in  the  refiduum  may  be  difeovered 
by  the  proceffes  already  given. 

To  afeertain  the  proportion  of  charcoal  and  bitumen 
contained  in  coal,  we  (hall  deferibe  the  method  followed 
by  Mr  Kirwan. 

It  has  been  found  that  a  certain  proportion  of  carbone 
or  pure  charcoal,  detonated  with  nitre  in  the  date  of  ig¬ 
nition,  decomposes  a  given  proportion  of  that  fait  \  and 
it  appears  from  the  experiments  of  Lavoifier,  that  13.21 
parts  of  charcoal  decompofe  100  parts  of  nitre,  while  the 
detonation  is  performed  in  clofe  veffels  ;  but  in  an  open 
crucible,  a  fmalleiv proportion  of  charcoal  is  required,  in 
confequence  of  part  of  the  qitre  being  decomposed  by 
the  a&ion  of  the  air  of  the  atmofphere.  According  to 
Kirwan,  about  10  parts  of  charcoal  are  fufficient  to  de¬ 
compofe  96  parts  of  nitre.  Mr  Kirwan  alfo,  found  that 
vegetable  pitch  and  maltha  did  not  produce  any  detona¬ 
tion  with  nitre,  but  merely  burnt  on  its  furface  j  and 
that  the  fame  quantity  of  charcoal  was  required  for  the 
decompofition  of  the  nitre,  as  if  no  bituminous  fubftance 
had  been  employed.  Since,  therefore,  bitumen  produces 
no  effeft  in  decompofing  nitre,  Kirwan  thought  that  the 
proportion  of  charcoal,  in  any  coal,  might  be  afeertain¬ 
ed  by  detonation  with  nitre.  In  this  way  the  proportion 
of  carbonaceous  and  earthy  matter  in  any  coal  being  dif¬ 
eovered,  the  proportion  of  bitumen  which  it  contains 
may  be  eftimated  by  calculation. 

In  the  experiments  on  the  analyfis  of  coal,  Mr  Kirwan 
employed  a  large  crucible  placed  in  a  wind  furnace,  and 
expofed  to  an  equable  heat.  The  coal  was  reduced  to 
*  4  Y  2 
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pieces  of  the  ilze  of  a  pm  head,  and  was  projedled 
in  portions  of  one  or  two  grains  at  a  time,  into  the  nitre, 
the  moment  it  became  red  hot.  This  was  continued  till 
the  detonation  ceafed. 

By  this  procefs  it  appeared  that  50  grains  of  Kilken¬ 
ny  coal  were  neceflary  to  decompofe  480  grains  of 
nitre.  According  to  the  fame  proportion,  96  grains  of 
nitre  would  have  required  for  its  decompofition  10 
grains  of  coal,  which  is  exaftly  equal  to  the  quantity  of 
charcoal  that  would  have  been  required  to  produce  the 
fame  effeifft  j  and  thus  it  appeared  that  Kilkenny  coal  is 
almoft  entirely  compofed  of  carbonaceous  matter. 

In  the  examination  of  cannel  coal,  Mr  Kirwan  burnt 
240  grains,  till  the  whole  of  the  carbonaceous  matter  was 
cpnfumed }  a  refiduum  of  feven  grains  and  a  half  of  red- 
difh  brown  afhes,  which  appeared  to  be  chiefly  alumin¬ 
ous  earth,  was  left,  or  about  3.12  per  cent.  Sixty-fix 
grains  and  a  half  of  this  coal  were  found  necelfary  to  de¬ 
compofe  480  grains  of  nitre.  Fifty  grains  of  charcoal 
would  have  produced  the  fame  effett,  and  hence  66^ 
grains  of  coal  contain  50  of  charcoal,  and  2.08  parts  of 
afhes,  which  being  fubtra£fed  from  66^-  grains,  leaves 
14.42  for  the  quantity  of  bitumen  contained  in  the  coal. 
Hence  the  conftituent  parts  of  this  coal  are, 


Charcoal 

Bitumen 

Afhes 


75.2 

21.68 

3*1 

99.98 


For  a  more  particular  analyfis  of  combuftible  minerals, 
fee  Mr  Hatchett’s  experiments,  detailed  in  the  Philofo- 
phical  Tranfa£tions  for  1804. 

IV.  Analysis  of  SOILS. 

The  examination  of  foils  is  by  no  means  the  leafl  im¬ 
portant,  becaufe  on  a  knowledge  of  the  nature  and  pro¬ 
portions  of  the  ingredients  which  enter  into  the  compo- 
fition  of  foils,  depends  the  opinion  to  be  formed  of  their 
fertility.  Soils  confift  of  different  combinations  of  the 
earths,  mixed  with  a  certain  proportion  of  animal  and 
#  ^  , .  vegetable  matter.  The  inveftigation  of  the  nature  of 

Treati fe  on  s  ^as  been  particularly  profecuted  by  Mr  Kirwan  * 

Manures.  anc*  Mr  Davy.  From  the  obfervations  of  the  latter,  the 
r  following  account  of  the  analyfis  of  foils  is  extra&ed. 
Inftruments  1.  The  really  important  inftruments  required  for  the 
hfisof  ana*  anal^ls  are  few>  and  but  little  expenfive.  They 

foils.  are’  a  balance  capable  of  containing  a  quarter  of  a  pound 
of  common  foil,  and  capable  of  turning  when  loaded 
with  a  grain  ;  and  a  feries  of  weights  from  a  quarter  of  a 
pound  troy  to  a  grain  5  a  wire  fieve,  fufficiently  coarfe  to 
admit  a  pepper-corn  through  its  apertures  5  an  Argand 
lamp  and  ftand  ;  fome  glafs  bottles  5  Heflian  crucibles  ; 
porcelain  or  queen’s  ware  evaporating  bafons ;  a  Wedge- 
wood  peftle  and  mortar  ;  fome  filters  made  of  half  a  fheet 
of  blotting  paper,  folded  fo  as  to  contain  a  pint  of  liquid, 
and  greafed  at  the  edges  5  a  bone  knife,  and  an  appara¬ 
tus  for  collecting  and  meafuring  aeriform  fluids. 

The  chemical  fubftances  or  reagents  required  for  fepa- 
r  a  ting  the  conftituent  parts  of  the  foil,  are  muriatic  acid 
(fpirit  of  fait),  fulphuric  acid,  and  pure  volatile  alkali 
diflolved  in  water,  folution  of  pruftiate  of  potafh,  foap 
lye,  folution  of  carbonate  of  ammonia,  of  muriate  of 
ammonia,  folution  of  neutral  carbonate  of  potafh,  and 
ritrate  of  ammonia. 
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2.  In  cafes  when  the  general  nature  of  the  foil  of  a  Soils, 
field  is  to  be  afeertained,  fpecimens  of  it  (hould  be  taken  ' 
from  different  places,  two  or  three  inches  below  the  fur- 
face,  and  examined  as  to  the  fimilarity  of  their  proper-  co'letfine- 
ties.  It  fometimes  happens,  that  upon  plains  the  whole  foils  for  ana- 
or  the  upper  ftratum  of  the  land  is  of  the  fame  kind,  andtyfis* 
in  this  cafe  one  analyfis  will  be  fufficient  3  but  in  valleys, 
and  near  the  beds  of  rivers,  there  are  very  great  different 
ces,  and  it  now  and  then  occurs  that  one  part  of  a  field 
is  calcareous,  and  another  part  filiceous  ;  and  in  this 
cafe,  and  in  analogous  cafes,  the  portions  different  from 
each  other  fliould  be  feparately  fubmitted  to  experi¬ 
ment.  r 

Soils,  when  colleCled,  if  they  cannot  be  immediately 
examined,  fhould  be  preferved  in  phials  quite  filled  with 
them,  and  clofed  with  ground  glafs  ftoppers. 

The  quantity  of  foil  moft  convenient  for  a  perfect  ana¬ 
lyfis  is  from  two  to  four  hundred  grains.  It  fhould  be 
colled ed  in  dry  weather,  and  expofed  to  the  atmofphere 
till  it  becomes  dry  to  the  touch. 

The  fpecific  gravity  of  a  foil,  or  the  relation  of  its 
weight  to  that  of  water,  may  be  afeertained  by  introdu¬ 
cing  into  a  phial,  which  will  contain  a  known  quantity 
of  water,  equal  volumes  of  water  Tnd  of  foil ;  and  this 
may  be  eafily  done  by  pouring  in  water  till  it  is  half 
full,  and  then  adding  the  foil  till  the  fluid  rifes  to  the 
mouth  3  the  difference  between  the  weight  of  the  foil 
and  that  of  the  water  will  give  the  refult.  Thus,  if  the 
bottle  contain  400  grains  of  water,  and  gains  200  grains 
when  half  filled  with  water  and  half  with  foil,  the  fpe¬ 
cific  gravity  of  the  foil  will  be  two,  that  is,  it  will  be 
twice  as  heavy  as  water  >  and  if  it  gained  165  grains,  its 
fpecific  gravity  would  be  1825,  water  being  1000. 

It  is  of  importance  that  the  fpecific  gravity  of  a  foil 
fhould  be  known,  as  it  affords  an  indication  of  the  quan¬ 
tity  of  animal  and  vegetable  matter  it  contains  \  thefe 
fubftances  being  always  moft  abundant  in  the  lighter 
foils. 

The  other  phyfical  properties  of  foils  fliould  likewife 
be  examined  before  the  analyfis  is  made,  as  they  denote, 
to  a  certain  extent,  their  compofition,  and  ferve  as  guides 
in  directing  the  experiments.  Thus,  filiceous  foils  are 
generally  rough  to  the  touch,  and  feratch  glafs  when 
rubbed  upon  it ;  aluminous  foils  adhere  ftrongly  to  the 
tongue,  and  emit  a  ftrong  earthy  fmell  when  breathed 
on ;  and  calcareous  foils  are  foft,  and  much  lefs  adhefive 
than  aluminous  foils. 

3.  Soils,  though  as  dry  as  they  can  be  made  by  con- Mode  of 
tinued  expofure  to  air,  in  all  cafes  ftill  contain  a  con-afeertaining 
fiderable  quantity  of  water,  which  adheres  with  great  qu*n- 
obftinacy  to  the  earths  and  animal  and  vegetable  matter, tIty 
and  can  only  be  driven  off  from  them  by  a  confiderable  ^ {bil% 
degree  of  heat.  The  firft  procefs  of  analyfis  is,  to  free 
the  given  weight  of  the  foil  from  as  much  of  this  water 
as  poflible,  without,  in  other  refpe&s,  affe&ing  its  com¬ 
pofition  5  and  this  may  be  done  by  heating  it  for  ten  or 
twelve  minutes  over'  an  Argand’s  lamp,  in  a  bafon  of 
porcelain,  to  a  temperature  equal  to  300  Fahrenheit  j 
and  in  cafe  a  thermometer  is  not  ufed,  the  proper  de¬ 
gree  may  be  eafily  afeertained,  by  keeping  a  piece  of 
wood  in  contaft  with  the  bottom  of  the  difh  :  as  long  as 
the  colour  of  the  wood  remains  unaltered,  the  heat  is  not 
too  high  \  but  when  the  wood  begins  to  be  charred, 
the  procefs  muft  be  flopped.  A  fmall  quantity  of  water 
will  perhaps  remain  in  the  foil  even  after  this  operation, , 
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but  it  always  affords  ufeful  comparative  refults  ;  and  if  a 
higher  temperature  were  employed,  the  vegetable  or  ani¬ 
mal  matter  would  undergo  decompofition,  and  in  coiife- 
quence  the  experiment  be  wholly  unfatisfa&ory. 

The  lofs  of  weight  in  the  procefs  (hould  be  carefully 
noted  ;  and  when  in  400  grains  of  foil  it  reaches  as  high 
as  50,  the  foil  may  be  confidered  as  in  the  greateft  de¬ 
gree  abforbent,  and  retentive  of  water,  and  will  generally 
be  found  to  contain  a  large  proportion  of  aluminous  earth. 
When  the  lofs  is  only  from  20  to  10,  the  land  may  be 
confidered  as  only  (lightly  abforbent  and  retentive,  and 
the  filiceous  earth  as  mod  abundant. 

4.  None  of  the  loofe  (tones,  gravel,  or  large  vegeta¬ 
ble  fibres  (hould  be  divided  from  the  pure  foil  till  after 
the  water  is  drawn  off ;  for  thefe  bodies  are  themfelves 
often  highly  abforbent  and  retentive,  and  in  confequence 
influence  the  fertility  of  the  land.  The  next  procefs, 
however,  after  that  of  heating,  (hould  be  their  repara¬ 
tion,  which  may  be  eafily  accomplished  by  the  (ieve,  af¬ 
ter  the  foil  has  been  gently  bruifed  in  a  mortar.  The 
weights  of  the  vegetable  fibres  or  wood,  and  of  the  gra¬ 
vel  and  (tones,  (hould  be  feparately  noted  down,  and  the 
nature  of  the  laft  afcertained  :  if  calcareous,  they  will 
effervefce  with  acids  ;  if  filiceous,  they  will  be  fuffici- 
ently  hard  to  fcratch  glafs  ;  and  if  of  the  common  alumi¬ 
nous  clafs  of  (tones,  they  will  be  foft?  eafily  fcratched 
with  a  knife,  and  incapable  of  effervefcing  with  acids. 

5.  The  greater  number  of  foils,  befides  gravel  and 
(tones,  contain  larger  or  fmaller  proportions  of  fand  of 
different  degrees  of  finenefs  ;  and  it  is  a  neceffary  opera¬ 
tion,  the  next  in  the  procefs  of  analyfis,  to  detach  them 
from  the  parts  in  a  ftate  of  more  minute  divifion,  fuch  as 
clay,  loam,  marie,  and  vegetable  and  animal  matter. 
This  may.  be  effected  in  a  way  fufficiently  accurate,  by 
agitation  of  the  foil  in  water.  In  this  cafe,  the  coarfe 
fand  will  generally  feparate  in  a  minute,  and  the  finer  in 
two  or  three  minutes  ;  whilft  the .  minutely  divided 
animal  or  vegetable  matter  will  remain  in  a  ftate  of  me¬ 
chanical  fufpenfion  for  a  much  longer  time  ;  fo  that,  by 
pouring  the  water  from  the  bottom  of  the  veffel, .  after 
one,  two,  or  three  minutes,  the  fand  will  be  principally 
feparated  from  the  other  fubftances,  which,  with  the  wa¬ 
ter  containing  them,  mud  be  poured  into  a  filter,  and, 
after  the  water  has  paffed  through,  colle&ed,  dried,  and 
weighed.  The  fand  muft  likewife  be  weighed,  and  their 
refpe£live  quantifies  noted  down.  The  water  of  lixivia- 
tion  muft  be  preferved,  as  it  will  be  found  to  contain  the 
faline  matter,  and  the  foluble  animal  or  vegetable  mat¬ 
ters,  if  any  exift  in  the  foil. 

6.  By  the  procefs  of  wafhing  and  filtration,  the  foil 
is  feparated  into  two  portions,  the  mod  important  of 
which  is  generally  the  finely  divided  matter.  A  minute 
analyfis  of  the  fand  is  feldom  or  never  neceffary,  and  its 
nature  may  be  dete&ed  in  the  fame  manner  as  that  of 
the  ftones  or  gravel.  It  is  always  either  filiceous  fand, 
or  calcareous  fand,  or  a  mixture  of  both.  If  it  confift 
wholly  of  carbonate  of  lime,  it  will  be  rapidly  foluble 
in  muriatic  acid,  with  effervefcence  5  but  if  it  confift 
partly  of  this  fubftance,  and  partly  of  filiceous  matter, 
the  refpe&ive  quantities  may  be  afcertained  by  weigh¬ 
ing  the  refiduum  after  the  aftion  of  the  acid,  which 
muft  be  applied  till  the  mixture  has  acquired  a  four  tafte, 
and  has  ceafed  to  effervefce.  This  refiduum  is  the  fili¬ 
ceous  part  ;  it  muft  be  wafhed,  dried,  and  heated 
fiTongiy  in  a  crucible ;  the  difference  between  the 


weight  of  the  whole,  indicates  the  proportion  of  calca-  Soils, 
reous  fand.  #  * 

7.  The  finely  divided  matter  of  the  foil  is  ufually  ve-ExaJlnJU 
ry  compound  in  its  nature  *,  it  fometimes  contains  all  the  tion  0fthe 
four  primitive  earths  of  foils,  as  well  as  animal  and  ve-  finely  di- 
getable  matter  5  and  to  afcertain  the  proportions  of  thefe  vided 
with  tolerable  accuracy,  is  the  moft  difficult  part  of  the 

fubjeft.  #  #  ofdetetf- 

The  first  procefs  to  be  performed,  in  this  part  of  theing  mild 
analyfis,  is  the  expofure  of  the  fine  matter  of  the  foil  to  lime  and 
the  aclion  of  the  muriatic  acid.  This  fubftance  (hould  magnefia* 
be  poured  upon  the  earthy  matter  in  an  evaporating 
bafon,  in  quantity  equal  to  twice  the  weight  of  the 
earthy  matter  ;  but  diluted  with  double  its  volume  of 
water.  The  mixture  (hould  be  often  ftirred,  and  fuf- 
fered  to  remain  for  an  hour  or  an  hour  and  a  half  before 
it  is  examined. 

If  any  carbonate  of  lime  or  of  magnefia  exift  m  the 
foil,  they  will  have  been  diffolved  in  this  time  by  the 
acid,  which  fometimes  takes  up  likewife  a  little  oxide  of 
iron  ;  but  very  feldom  any  alumina. 

The  fluid  (hould  be  paffed  through  a  filter  ;  the  folid* 
matter  colle&ed,  walhed  with  rain  water,  dried  at  a 
moderate  heat,  and  weighed.  Its  lofs  will  denote  the 
quantity  of  folid  matter  taken  up.  The  waftdngs  muft:' 
be  added  to  the  folution  ;  which,  if  not  four  to  the  tafte, 
muft  be  made  fo  by  the  addition  of  freffi  acid,  when  a 
little  folution  of  common  pruffiate  of  potaffi  muft  be 
mixed  with  the  whole.  If  a  blue  precipitate  occur,  it 
denotes  the  prefence  of  oxide  of  iron,  and  the  folution  of 
the  pruffiate  muft  be  dropped  in  till  no  further  effeft  is 
produced.  To  afcertain  its  quantity,  it  muft  be  collec¬ 
ted  in  the  fame  manner  as  other  folid  precipitates,  and 
heated  :  the  refult  is  oxide  of  iron. 

Into  the  fluid  freed  from  oxide  of  iron,  a  folution  of 
neutralized  carbonate  of  potaffi  muft  be  poured  till  all 
effervefcence  ceafes  in  it,  and  till  its  tafte  and  fmell  in¬ 
dicate  a  confiderable  excefs  of  alkaline  fait. 

The  precipitate  that  falls  down  is  carbonate  of  lime  y 
it  muft  be  colle&ed  on  the  filter,  and  dried  at  a  heat  be¬ 
low  that  of  rednefs. 

The  remaining  fluid  muft  be  boiled  for  a  quarter  of 
an  hour,.  when  the  magnefia,  if  any  exift,  will  be  pre¬ 
cipitated  from  it,  combined  with  carbonic  acid,  and  its 
quantity  is  to  be  afcertained  in  the  fame  manner  as  that 
of  the  carbonate  of  lime. 

If  any  minute  proportion  of  alumina  (hould,  from  pe¬ 
culiar  circumftances,  be  diffolved  by  the  acid,  it  will  be' 
found  in  the  precipitate  with  the  carbonate  of  lime,  and 
it  may  be  feparated  from  it  by  boiling  for  a  few  minutes 
with  foap  lye,  fufficient  to  cover  the  folid  matter.  This 
fubftance  diffolves  alumina,  without  a&ing  upon  carbo¬ 
nate  of  lime. 

Should  the  finely  divided  foil  be  fufficiently  calcare¬ 
ous  to  effervefce  very  ftrongly  with  acids,  a  very  Ample 
method  may  be  adopted  for  afcertaining  the  quantity  of 
carbonate  of  lime,  and  one  fufficiently  accurate  in  all 
common  cafes. 

Carbonate  of  lime,  in  all  its  dates,  contains  a  deter¬ 
minate  proportion  of  carbonic  acid,  z.  e .  about  45  per 
cent.;  fo  that  when  the  quantity  of  this  elaftic  fluid,  gi¬ 
ven  out  by  any  foil  during  the  folution  of  its  calcareous 
matter  in  an  acid,  is  known,  either  in  weight  or  mea- 
fure,  the  quantity  of  carbonate  of  lime  may  be  eafily  di(- 
covcred. 

When* 
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hen  the  procefs  by  diminution  of  weight  Is  employ- 
ed,  two  parts  of  the  acid  and  one  part  of  the  matter  of 
the  iod  mud  be  weighed  in  two  feparate  bottles,  and 
very  dowdy  mixed  together  till  the  effervefcence  ceafes ; 
the  difference  between  their  weight  before  and  after  the 
experiment  denotes  the  quantity  of  carbonic  acid  loft  t 
for  every  four  grains  and  a  half  of  which,  ten  grains  of 
carbonate  of  lime  muft  be  eftimated. 

Ihe  bell  method  of  colle£ting  the  carbonic  acid  fo 
as  to  difcover  its  volume,  is  by  the  pneumatic  apparatus, 
the  conftruchon  and  application  of  which  are  defcribed  at 
the  end  of  this  article.  The  eftimation  is,  for  every 
ounce  meafire  of  carbonic  acid,  two  grains  of  carbonate 
or  lime. 

8.  After  the  fine  matter  of  the  foil  has  been  a#ed  up¬ 
on  by  muriatic  add,  the  next,  procefs  Is  to  afcertain  the 
quantity  of  finely  divided  infolubie  animal  and  vegetable 
matter  that  it  contains. 

.  -Fhis  may  be  done  with  fufficient  precifion,  by  heatino- 
it  to  ftrong  ignition  in  a  crucible  over  a  common  fir? 
till  no  black  riels  remains  in  the  mafs.  It  fliould  be  of¬ 
ten  flirred  with  a  metallic  wire,  fo  as  to  expofe  new  fur- 
faces  continually  to  the  air  >  the  lofs  of  weight  that  it 
undergoes  denotes  the  quantity  of  the  fubftance  that  it 
contains  deftruCiible  by  fire  and  air. 

It  is  not  poflible  to  afcertain  whether  this  fubflance  is 
wholly  animal  or  vegetable  matter,  or  a  mixture  of  both. 
When  the  fmell  emitted  during  the  incineration  is  fimi- 
lar  to  that  of  burnt  feathers,  it  is  a  certain  indication  of 
fome  animal,  matter  5  and  a  copious  blue  flame  at  the 
time  of  ignition  almoft  always  denotes  a  confidersble 
proportion  of  vegetable  matter.  In  cafes  when  the  ex¬ 
periment  is  needed  to  be  very  quickly  performed,  the 
deftruction  of  the  decompofable  fubftances  may  be  af- 
fifted  by  the  agency  of  nitrate  of  ammonia,  which,  at 
the  time  of  ignition,  may  be  thrown  gradually  upon  the 
heated  mafs,  in  the  quantity  of  twenty  grains  for  every 
hundred  of  refidualoil.  It  affords  the  principle  necef- 
fary  to  the  combuftion  of  the  animal  and  vegetable  mat¬ 
ter,  which  it  caufes  to  be  converted  into  el.  flic  fluids  ^ 
and  it  is  itfelf  at  the  fame  time  decompofed  and  loft. 

9*  1  he  fubftances  remaining  after  the  decompofltion 
of  the  vegetable,  and  animal  matter,  are  generally  mi¬ 
nute  particles  of  earthy  matter  containing  ufually  alu¬ 
mina  and  filica  with  combined  oxide  of  iron. 

To  feparate  thefe  from  each  other,  the  folid  matter 
fhould  be  boiled  fcr  two  or  three  hours  with  fulphuric 
acid,  diluted  with  four  times  its  weight  of  water  5  the 
quantity  of  the  acid  fhould  be  regulated  by  the  quantity 
of  folid  refiduum  to  be  a#ed  on,  allowing  for  every  hun¬ 
dred  grains,  two  drachms  or  one  hundred  and  twenty 
grains  of  acid. 

The  fubftance  remaining  after  the  adion  of  the  acid 
may.be  confidered  as  fiticeous ;  and  it  muft  be  feparated 
and  its  weight  afceitained,  after  wafhing  and  drying-  in 
the  ufual  manner.  6 

The  alumina  and  the  oxide  of  iron,  if  they  exift,  are 
both  diffolved  by  the  fulphuric  acid  ;  they  may  be  fe¬ 
parated  by  carbonate  of  ammonia,  added  to  exc^fs  ;  it 
throws  down  the  alumina,  and  leaves  the  oxide  of  iron 
in  folution  *,  and  this  fubftance  may  be  feparated  from 
the  liquid  by  boiling. 

.  Should  any  magnefia  and  lime  have  ercaprd  folution 
J  the. muriatic  acid,  they.will  be  found  in  the  fulphu- 
1  acid  )  this,  however,  is  fcarcely  ever  the  cafe  ;  but 

2 


STONES,  &c. 

the  procefs..  for  detecting  them,  and  afcertaining  their*  Soils, 
quantities,  is  the  fame  in  both  inftances.  .  v— »«..i 

I  he. method  of  analyfis  by  fulphuric  acid  is  fufficient- 
ly  precile  for  all  ufual  experiments  )  but  if  very  great 
accuracy  be  an  obje#,  dry  carbonate  of  potafh  muft  be 
employed  as  the  agent,  and  the  refiduum  of  the  incine- 
ration.muft  .be  heated  red  for  half  an  hour,  with  four 
times  its  weight  of  this  fubftance,  in  a  crucible  of  filver, 
or  of  well,  baked. porcelain.  The  mafs  obtained  muft  be 
diliolv.ed  ift  muriatic  acid,  and  the  folulion  evaporated 
till  it  is  nearly  folid  $  diftilled  w’ater  muft  then  be  added, 
by  wduch  the  oxide  of  iron  and  all  the  earths,  except  fi¬ 
lica,  will  be  diffolved  in  combination  as  muriates.  The 
filex,  after  the  ufual  procefs  of  lixiviation,  muft  be  heat¬ 
ed  red  ;  the  other  fubftances  may  be  feparated  in  the 
fame  manner  as  from  the  muriatic* and  fulphuric  folu- 
tions. 

10.  If  any  faline  matter,  or  foluble  vegetable  or  ani-  Modc^of 
mal  matter,  be  fufpeCled  in  the  foil,  it  will  be  found  in  Covering  s 
the  water  of  lixiviation  ufed  for  feparating  the  fand.  ft,lubIe  a™-  ' 

This  water  muft  be  evaporated  to  drynefs  in  an  ap-  mal  ?Vl{ 
propriate  diih,  at  a  heat  below  its  boiling  point.  matter, 

If  the  folid  matter  obtained  is  of  a  brown  colour  and  and  faline 
inflammable,  it  may  be  confidered  as  partly  vegetable  mattcr# 
extra#.  If  its  fmell,  when  expofed  to  heat,  be  itrong 
and  foetid,  it  contains  animal  mucilaginous  or  gelatinous 
fubftance  j  if  it  be  white  and  tranfparent,  it  may  be  con- 
fidered  as  principally  faline  matter.  Nitrate  of  potafli 
(nitre),  or  nitrate  of  lime,  is  indicated  in  this  faline 
matter,  by  its  detonating  with  a  burning  coal.  Sul¬ 
phate  of  magnefia  may  be  deteCted  by  its  bitter  tafte  j 
and  fulphate  of  potafh  produces  no  alteration  in  folution 
of  carbonate  of  ammonia,  but  precipitates  folution  of. 
muriate  of  barytes. 

#  1 1*  Should  fulphate  or  phofphate  of  lime  be  fufpeCted  Mode  of 
in  the  entire  foil,  the  detection  of  them  requires  a  par-  detecting 
ticuiar  procefs  upon  it.  A  given  weight  of  it,  for  in-  fulphate 
ftance  four  hundred  grains,  muft  be  heated  red  for  half?f  lin?e 
an  hour  in  a  crucible,,  mixed  with  one  third  of  powder-  andVh^: 
ed  charcoal..  Ihe  mixture  muft  be  boiled  for  a  quarter phate  of 
of  an  hour,  in  a  half-pint  of  water,  and  the  fluid  col-1,mein 
le#ed  through  the  filter,  and  expofed  for  feme  days  tofoi]s* 
the  atmofphere  in  an  open  vefifel.  If  any  foluble  quan¬ 
tity  of  fulphate  of  lime  (gypfum)  exifted  in  the  foil,  a 
white  precipitate  will  gradually  form  in  the  fluid,  and 
the  weight  of  it  will  indicate  the  proportion. 

Phofphate  of  lime,  if  any  exift,  may  be  feparated 
from  the  foil  after  the  procefs  for  gypfum^  Muriatic 
acid  muft  be  digefted  upon  the  foil,  in  quantity  more 
than  fufficient  to  faturate  the  foluble  earths  j  the  folu¬ 
tion  muft  be  evaporated,  and  water  poured  upon  the  fo¬ 
lid  matter.  This  fluid  will  diffolve  the  compounds  of 
earths  wnth  the  muriatic  acid,  and  leave  the  phofphate  of 
lime  untouched.  I2 

I  2.  When  the  examination  of  a  foil  is  completed,  the  ReruIts  aad 
produCts  fliould  be  clafled,  and  their  quantities  added  to- ^rot*u<^s* 
gether  ;  and  if  they  nearly  equal  the  original  quantity 
of  foil,  the  analyfis  may  be  confidered  as  accurate.  It 
mufi  how*ever  be  noticed,  that  wdien  phofphate  or  ful¬ 
phate  of  lime  is  difeovered  by  the  independent  procefs 
1 1.  a  correction  muft  be  made  for  the  general  procefs, 
by  fubtraCting  a  fum  equal  to  their  tveight  from  the 
quantity  of  carbonate  of  lime  obtained  by  precipitation 
fiom  the  muriatic  acid. 

In  arranging  the  prcdu#s,  the  form  fliould  be  in  the 

order 
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Soils. 


order  of  the  experiments  by  which  they  were  obtain- 
ed. 

Thus,  400  grains  of  a  good  filiceous  fandy  foil  may 
be  fuppofed  to  contain 


Of  water  of  abforption 
O"  loofe  (tones  and  gravel,  principally  fili¬ 
ceous, 

Of  undecompounded  vegetable  fibres 
Of  fine  filiceous  fand 

Of  minutely  divided  matter  feparated  by  fil¬ 
tration,  and  confiiting  of 
Carbonate  of  lime 
Carbonate  of  magnefia 
Matter  deftruCtible  by  heat,  principally  ve¬ 
getable, 

Silica  - 

Alumina  -  - 

Oxide  of  iron  -  - 

Soluble  matter,  principally  fulphate  of  pot- 
afh  and  vegetable  extraCt, 

Gypfum  - 
Phofphate  of  lime 


18  grs, 

42 

10 

20  O 


25 

4 

10 

40 

32 

4 

5 
3 
2 


Amount  of  all  the  produCts  395 
Lofs  -  -  -  5 

In  this  inftance  the  lofs  is  fuppofed  fmall  5  but  in  gene¬ 
ral,  in  aCtual  experiments,  it  will  be  found  much  great¬ 
er,  in  confequence  of  the  difficulty  of  collecting  the 
whole  quantities  of  the  different  precipitates ;  and  when 
it  is  within  thirty  for  four  hundred  grains,  there  is  no 
reafon  to  fufpeCt  any  want  of  due  precifion  in  the  pro- 
13  ceffes. 

Chemica  13.  A  very  fertile  corn  foil  from  Ormifton  in  Eaft  Lo- 
compofition  .^blan  afforded,  in  100  parts,  only  II  parts  of  mild 
cornVoifs  ca^careous  earth  ?  h  contained  25  parts  of  filiceous  fand  : 
in  thfccli-  the  finely  divided  clay  amounted  to  45  parts.  It  loft 
mate.  nine  in  decompofed  animal  and  vegetable  matter,  and 

four  in  water,  and  afforded  indications  of  a  fmall  quan¬ 
tity  of  phofphate  of  lime. 

This  foil  was  of  a  very  fine  texture,  and  contained 
very  few  (tones  or  vegetable  fibres.  It  is  not  unlikely 
that  its  fertility  was  in  fome  meafure  connected  with  the 
phofphate  5  for  this  fubftance  is  found  in  wheat,  oats, 
and  barley,  and  may  be  a  part  of  their  food. 

A  foil  from  the  low  lands  of  Somerfetftiire,  celebra¬ 
ted  for  producing  excellent  crops  of  wheat  and  beans 
without  manure,  wras  found  to  confift  of  one-ninth  of  fand,. 
chiefly  filiceous,  and  eight-ninths  of  calcareous  marl 
tinged  with  iron,  and  containing  about  five  parts  in  100 
of  vegetable  matter.  No  phofphate  or  fulphate  of  lime 
could  be  dete&ed  in  it  \  fo  that  its  fertility  muft  have  de¬ 
pended  principally  upon  its  power  of  attracting  prin¬ 
ciples  of  vegetable  nouriffiment  from  water  and  the  at* 
mofphere. 

Comoofition  Tillet,  in  fome  experiments  made  on  the  compo- 

of  foils  pro- fition  of  foils  at  Paris,  found  that  a  foil  compofed  of 
per  for  bul-  three-eighths  of  clay,  two-eighths  of  river  fand,  and 
bouyoots  three-eighths  of  the  parings  of  limeftone,  was  very  pro- 

trees.^  Per  ^or  w^ieat- 

14.  general,  bulbous  roots  require  a  foil  much 
more  fandy  and  lefs  abfoibent  than  the  graffes.  A  very 
goad-  potato  foil,  from  Varfel  in  Cornwall,  afforded 
feven-eighths  of  filiceous  fand  5  and  its  abforbent  power 


was  fo  fmall,  that  100  parts  loft  only  two  by  drying  at  Soils. 
400  Fahrenheit.  — y— . 

Plants  and  trees,  the  roots  of  which  are  fibrous  and 
hard,  and  capable  of  penetrating  deep  into  the  earth, 
will  vegetate  to  advantage  in  almoft  all  common  foils 
which  are  moderately  dry,  and  which  do  not  contain 
a  very  great  excefs  of  vegetable  matter. 

The  foil  taken  from  a  field  at  Sheffield-place  in  Suffex, 
remarkable  for  producing  flouriihing  oaks,  was  found  to 
confift  of  fix  parts  of  fand,  and  one  part  of  clay  and 
finely  divided  matter.  And  100  parts  of  the  entire  foil,, 
fubmitted  to  analyfis,  produced 


Water 

Silica 

Alumina 

Carbonate  of  lime 
Oxide  of  iron 
Decompofing 
Lofs 


vegetable  matter 


3  Parts 
54 
28 

3 
S 

4 
3 


15.  From  the  great  difference  of  the  caufes  that  in- - 
fluence  the  produCtivenefs  of  lands,  it  is  obvious  that,  inme„ts  made- 
ths  prefent  ftate  of  fcience,  no  certain  fyftem  can  be  de-by  chang- 
vifed  for  their  improvement,  independent  of  experi-  ing  the 
ment :  but  there  are  few  cafes  in  which  the  labour  of^1^^011 
analytical  trials  will  not  be  amply  repaid  by  the  cer-  earthy  parts 
tainty  with  which  they  denote  the  beft  methods  of  ame- of  foils, 
lioration  ;  and  this  will  particularly  happen  when  the 
defeCt  of  compofition  is  found  in  the  proportions  of  the 
primitive  earths. 

In  fupplying  animal  or  vegetable  manure,  a  tempo¬ 
rary  food  only  is  provided  for  plants,  which  is  in  all 
Cafes  exhaufted  by  means  of  a  certain  number  of  crops  y 
but  when  a  foil  is  rendered  of  the  beft  poffible  conftitu- 
tion  and  texture,  with  regard  to  its  earthy  parts,  its  fer¬ 
tility  may  be  confidered  as  permanently  eftabliffied.  It 
becomes  capable  of  attracting  a  very  large  portion  of 
vegetable  nouriffiment  from  the  atmofphere,  and  of  pro¬ 
ducing  its  crops  with  comparatively  little  labour  and  ex- 
pence. 


Defcriptioti  of  the  Apparatus  for  the  Analyfs  of  Soils. 

A,  Retort. 

B,  B,  Funnels  for  the  purpofe  of  filtrating. 

D,  Balance. 

E,  Argand’s  lamp. 

F,  G,  H,  K,  The  different  parts  of  the  apparatus  re¬ 
quired  for  meafuring  the  quantity  of  elaflic  fluid  given  - 
out  during  the  aCtion  of  an  acid  on  calcareous  foils. 

F,  Reprefents  the  bottle  for  containing  the  foil. 

K,  The  bottle  containing  the  acid  furnilhed  with  a 
ftopcock. 

G,  The  tube  connected  with  a  flaccid  bladder. 

I,  The  graduated  meafure. 

H,  The  bottle  for  containing  the  bladder.  When 
this  inft rumen t  is  ufed,  a  given  quantity  of  foil  is  intro¬ 
duced  into  F ;  K  is  filled  with  muriatic  acid  diluted 
with  an  equal  quantity  of  water  )  and  the  ftopcock  be¬ 
ing  clofed  is  connected  with  the  upper  orifice  of  F, « 
which  is  ground  to  receive  it.  The  tube  G  is  introdu-- 
ced  into  the  lower  orifice  of  F,  and  the  bladder  con¬ 
nected  with  it  placed  in  its  flaccid  ftateinto  H,  which - 
is  filled  with  water.  The  graduated  meafure  is  placed 
under  the  tube  of  H.  When  the  ftopcock  of  K  is  turn¬ 
ed,. 


Plate’ 

DIX# 
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c^,a^le,ac/f  ^0WS  int°  anc*  a&&  uPon  }hc  foil  ;  the  difengaged  from  the  foil ;  for  every  ounce  meafure  of  Soils, 
e  aitic  nuid^  generated  paifes  through  G  into  the  blad-  which  two  grains  of  carbonate  of  lime  may  be  efti- 

mated, 

L,  Reprefents  the  Hand  for  the  lamp, 

,  'M>  N,  O,  P,  £),  R,  S,  Reprefent  the  bottles  contain¬ 
ing  the  different  reagents.  *  phn. 

Mag.  vol. 
x«iii.  p.  2^ 


der,  and  difplaces  a  quantity  of  water  in  H  equal  to  it 
in  bulk,  and  this  water  flows  through  the  tube  into  the 
graduated  meafure  ;  the  ryater  in  which  gives  by  its  vo¬ 
lume  the  indication  of  the  proportion  of  carbonic  acid 
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,  Stone$>  t  Artificial  STONE .  See  Stucco. 

Elajlic  STONE.  Some  marbles  poffefs  the  property 
of  elafticity,  and  hence  come  under  the  denomination  of 
elaftic  ftones.  But  the  moft  remarkable  (tone  of  this 
nature  is  the  elaftic  fandftone  from  Brazils.  It  is  a  mi¬ 
caceous  fandftone  in  laminae  not  exceeding  half  an  inch 
in  thicknefs.  Some  filiceous  ftones  alfo  have  the  fame 
property,  or  acquire  it  by  being  expofed  to  a  certain  de¬ 
gree  of  heat. 

P hilofopher's  STONE .  See  PHILOSOPHER'S  Stone. 

Precious  STONES.  See  Gem. 

Rocking  Stone ,  or  Logan ,  a  ft  one  of  a  prodigious 
fize,  fo  exa&ly  poifed,  that  it  would  rock  or  fhafke  with 
the  fmalleft  force.  Of  thefe  ftones  the  ancients  give  us 
fome  account.  Pliny  fays,  that  at  Harpafa,  a  town  of 
Afia,  there  was  a  rock  of  fuch  a  wonderful  nature,  that 
if  touched  with  the  finger  it  would  fhake,  but  could 
not  be  moved  from  its  place  with  the  whole  force  of  the 
*  Lib.  iu  body  *.  Ptolemy  Hepheftion  mentions  f  a  gygonian 
c*  6P‘  ...  Rone  near  the  ocean,  which  was  agitated  when  ftruck  by 
f  Lib.  iii.  the  ftalk  of  an  afphodel,  but  could  not  be  removed  by  a 
great  exertion  of  force.  The  word  gygonius  feems  to 
be  Celtic  ;  for  gwingog  fignifies  mo  tit  a  ns,  the  rocking- 
ftone. 

Many  rocking  ftones  are  to  be  found  in  different 
parts  of  this  ifland  ;  fome  natural,  others  artificial,  or 
placed  in  their  pofition  by  human  art.  In  the  parifh  of 
St  Leven,  Cornwall,  there  is  a  promontory  called  Caf 
tle  Treryn .  On  the  weftern  fide  of  the  middle  group, 
near  the  top,  lies  a  very  large  ftone,  fo  evenly  poifed 
that  any  hand  may  move  it  from  one  fide  to  another  ; 
yet  it  is  fo  fixed  on  its  bafe,  that  no  lever  nor  any  me¬ 
chanical  force  can  remove  it  from  its  prefent  fituation. 
It  is  called  the  Logan-Jlone ,  and  is  at  fuch  a  height  from 
the  ground  that  no  perfon  can  believe  that  it  was  raifed 
to  its  prefent  pofition  by  art.  But  there  are  other  rock¬ 
ing  ftones,  which  are  fo  fhaped  and  fo  fituated,  that  there 
can  be  no  doubt  but  they  were  ere&ed  by  human 
ftrength.  Of  this  kind  Borlafe  thinks  the  great  ^uoit 
ox  Karn-lekau ,  in  the  parifh  of  Tywidnek,  to  be.  It 
is  39  feet  in  circumference,  and  four  feet  thick  at  a  me¬ 
dium,  and  Rands  on  a  fingle  pedeftal.  There  is  alfo  a 
remarkable  ftone  of  the  fame  kind  in  the  ifland  of  St 
Agnes  in  Scilly.  The  under  rock  is  io  feet  fix  inches 
high,  47  feet  round  the  middle,  and  touches  the  ground 
with  no  more  than  half  its  bafe.  The  upper  rock  refts 
on  one  point  only,  and  is  fo  nicely  balanced,  that  two 
or  three  men  with  a  pole  can  move  it.  It  is  eight  feet 
fix  inches  high,  and  47  in  circumference.  On  the  top 
there  is  a  bafon,  hollowed  out,  three  feet  eleven  inches  in 
.diameter  at  a  medium,  but  wider  at  the  brim,  and  three 
•feet  deep.  From  the  globular  fhape  of  this  upper  ftone, 
k  is  highly  probable  that  it  was  rounded  by  human  art, 
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and  perhaps  even  placed  on  its  pedeftal  by  human  Stones, 
ftrength.  In  Sithney  parifh,  near  Helfton,  in  Cornwall, u— 
flood  the  famous  logan,  or  rocking  ftone,  commonly  Borlafe, 
called  Men  Amber ,  q.  d.  Men  an  Bar,  or  the  top-Jione /hap.  iv. 
It  was  eleven  feet  by  fix,  and  four  high,  and  fo  nicely  p* l8i* 
poifed  on  another  ftone  that  a  little  child  could  move  it, 
and  all  travellers  who  came  this  way  defired  to  fee  it. 

But  Shrubfall,  Cromwell’s  governor  of  Pendennis,  with 
much  ado  caufed  it  to  be  undermined,  to  the  great  grief 
of  the  country.  There  are  fome  marks  of  the  tool  on 
it,  and,  by  its  quadrangular  fhape,  it  was  probably  dedi¬ 
cated  to  Mercury. 

That  the  rocking  ftones  are  monuments  ereCted  by 
the  Druids  cannot  be  doubted  ;  but  tradition  has  not 
informed  us  for  what  purpofe  they  were  intended.  Mr 
Toland  thinks  that  the  Druids  made  the  people  believe 
that  they  alone  could  move  them,  and  that  by  a  mira¬ 
cle  ;  and  that  by  this  pretended  miracle  they  condemned 
or  acquitted  the  accufed,  and  brought  criminals  to  con- 
fefs  what  could  not  othcrwife  be  extorted  from  them. 

How  far  this  conjeCture  is  right  we  fhall  leave  to  thofe 
who  are  deeply  verfed  in  the  knowledge  of  antiquities  to 
determine. 

Sonorous  STONE,  a  kind  of  ftone  remarkable  for  emit¬ 
ting  an  agreeable  found  when  ftruck,  and  much  ufed 
in  China  for  making  mufical  inftruments  which  they  call 

The  various  kinds  of  fonorous  ftones  known  in  China 
differ  confiderably  from  one  another  in  beauty,  and  in 
the  ftrength  and  duration  of  their  tone  ;  and  what  is 
very  furprifing,  is  that  this  difference  cannot  be  difcover- 
ed  either  by  the  different  degrees  of  their  hardnefs, 
weight,  or  finenefs  of  grain,  or  by  any  other  qualities 
which  might  be  fuppofed  to  determine  it.  Some  ftones 
are  found  remarkably  hard,  which  are  very  fonorous;  and 
others  exceedingly  foft,  which  have  an  excellent  tone  ; 
fome  extremely  heavy  emit  a  very  fweet  found ;  and 
there  are  others  as  light  as  pumice  ftone  which  have  alfo 
an  agreeable  found. 

The  chemifts  and  naturalifts  of  Europe  have  never 
yet  attempted  to  difcover,  whether  fome  of  our  ftones 
may  not  have  the  fame  properties  as  the  fonorous  ftones 
of  the  extremities  of  Afla.  It  however  appears,  that  the 
Romans  were  formerly  acquainted  with  a  fonorous  ftone 
of  the  clafs  of  hiang-che.  Pliny  (fays  the  Abbe  du  Bos, 
in  his  Reflections  on  Poetry  and  Painting,  when  fpeak- 
ing  of  curious  ftones)  obferves  that  the  ftone  called  dial- 
cophonas,  or  brazen  found,  is  black  ;  and  that,  according 
to  the  etymology  of  its  name,  it  fends  forth  a  found  much 
refembling  that  of  brafs  when  it  is  ftruck.  The  paffage 
of  Pliny  is  as  follows  :  Chalc&phonas  nigra  ef  ;  fed  elifa 
ceris  tinnitum  reddit . 

Some  fonorous  Rones  were  at  length  fent  into  France, 

and 
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Stone,  and  the  late  Duke  de  Chaulnes  examined  them  with  par- 
Stone-  ticular  attention.  The  following  are  fome  of  his  obferva- 
benge.  t;ons  .  «  Xhe  Academy  of  Sciences,  Mr  Rome  de  Lille, 
ancj  feveral  other  learned  mineralogilts,  when  alked  if 
they  were  acquainted  with  the  black  Hone  of  which  the 
Chinefe  king  was  made,  for  anfwer  cited  the  paflage  of 
Pliny  mentioned  by  Boethius  de  Bott,  Linnaeus,  and  in 
the  Dictionary  of  Bomare,  and  added  what  Mr  Ander- 
fon  fays  in  his  Natural  Hiftory  of  Iceland  rcfpeCting  a 
bluifti  kind  of  Hone  which  is  very  fonorous.  As  the 
black  Hone  of  the  Chinefe  becomes  of  a  bluifh  colour 
when  filed,  it  is  probably  of  the  fame  fpecies.  None  of 
the  reft  who  were  confulted  had  ever  feen  it.  The  Chi¬ 
nefe  Hone  has  a  great  refemblance  at  firft  light  to  black 
marble,  and  like  it  is  calcareous 3  but  marble  generally 
is  not  fonorous.  It  alfo  externally  refembles  touchftone, 
which  is  a  kind  of  bafaltes,  and  the  bafaltes  found  near 
volcanoes  ;  but  thefe  two  ftones  are  vitrifications.”. 

The  duke  next  endeavoured  to  procure  fome  infor¬ 
mation  from  the  (lone-cutters.  They  all  replied,  that 
blue-coloured  marble  was  very  fonorous,  and  that  they 
had  feen  large  blocks  of  it  which  emitted  a  very  ftrong 
found  3  but  the  duke  having  ordered  a  king  to  be  con- 
ftru&ed  of  this  kind  of  ftone,  it  was  found  that  it  did 
not  poflefs  that  property.  By  trying  the  black  marble 
of  Flanders,  a  piece  was  at  length  found  which  emitted 
an  agreeable  found  :  it  was  cut  into  a  king,  which  is  al- 
moft  as  fonorous  as  thofe  of  China.  All  thefe  obferva- 
tions  give  us  reafon  to  believe  that  the  ftones  of  which 
the  king  are  formed  are  nothing  elfe  but  a  black  kind 
of  marble,  the  conftituent  parts  of  which  are  the  fame 
as  thofe  of  the  marble  of  Europe,  but  that  fome  dif¬ 
ference  in  their  organization  renders  them  more  or  lefs 
fonorous. 

Swine-S'fONE  ( lapis  fuil/us),  or  fetid  Jlone,  fo  called 
from  its  exceflively  fetid  fmell,  is  a  calcareous  ftone  im¬ 
pregnated  with  petroleum.  See  Mineralogy  Index . 

STONE-Marrow,  a  variety  of  clay  fo  called  from  its 
having  the  appearance  of  marrow. 

STONE-Ware ,  a  fpecies  of  pottery  fo  called  from  its 
hardnefs.  See  DELFT-Ware  and  Porcelain. 

Stone  in  the  Bladder .  See  Medicine,  N#  400,  and 
Surgery  Index . 

Stone,  in  merchandize,  denotes  a  certain  weight  for 
weighing  commodities.  A  ftone  of  beef  at  London  is 
the  quantity  of  eight  pounds  :  in  Herefordfhire  12 
pounds :  In  the  North  16  pounds.  A  ftone  of  glafs  is 
five  pounds  3  of  wax  eight  pounds.  A  ftone  of  wrool 
(according  to  the  ftatute  of  11  Hen.  VII.)  is  to  weigh 
14  pounds;  yet  in  fome  places  it  is  more,  in  others 
lefs  ;  as  in  Gloucefterfhire  15  pounds  3  in  Herefordffiire 
1 2  pounds.  Among  horfe-courfers  a  ftone  is  the  weight 
of  14  pounds. 

The  reafon  of  the  name  is  evident.  Weights  at  firft 
were  generally  made  of  ftone.  See  Deut.  xxv.  13. 
where  the  word  anH,  tranflated  weight,  properly  fignifies 
a  Jlone . 

Stone- Chatter,  Sec  Motacilla,  Ornithology 
Index. 

STONEHENGE,  a  celebrated  monument  of  anti¬ 
quity,  (lands  in  the  middle  of  a  fiat  area  near  the  fum- 
mit  of  a  hill  fix  miles  diftant  from  Salisbury.  It  is  in- 
clofed  by  a  circular  double  bank  and  ditch  near  30  feet 
broad,  after  crofting  which  we  afcend  30  yards  before 
we  reach  the  work.  The  whole  fabric  confifted  of  two 
Vol.  XIX.  Part  II. 


circles  and  two  ovals.  The  outer  circle  is  about  loS  Stone- 
feet  diameter,  confiding  when  entire  of  60  ftones,  30  ^enge.  ^ 
uprights  and  30  imports,  of  which  remain  only  24  up-  qqu^s 
rights,  17  (landing  and  7  down,  3^-  feet  afunder,  and  8  edition  of 
imports.  Eleven  uprights  have  their  5  imports  on  them  Camden's 
by  the  grand  entrance.  Thefe  ftones  are  from  13  to  20  Britannia* 
feet  high.  The  lefter  circle  is  fome  what  more  than  8  p°x^. 
feet  from  the  infide  of  the  outer  one,  and  confifted  of 
40  lefTer  ftones  (the  higheft  6  feet),  of  which  only  19 
remain,  and  only  1 1  (landing  :  the  walk  between  thefe 
two  circles  is  300  feet  in  circumference.  The  Adytui*. 
or  Cell  is  an  oval  formed  of  10  ftones  (from  16  to  22 
feet  high),  in  pairs,  with  imports,  which  Dr  Stukeley 
calls  trilit lions,  and  above  30  feet  high,  rifing  in  height 
as  they  go  round,  and  each  pair  feparate.  and  not  con¬ 
nected  as  the  outer  pair  3  the  higheft  8  feet.  Within 
thefe  are  19  more  fmaller  fingle  ftones,  of  which  only  6 
are  (landing.  At  the  upper  end  of  the  Adytum  is  the 
altar,  a  large  (lab  of  blue  coarfe  marble,  20  inches  thick, 

16  feet  long,  and  4  broad  3  prefled  down  by  the  weight 
of  the  vaft  ftones  that  have  fallen  upon  It.  The  whole 
number  of  ftones,  uprights,  imports,  and  altar,  is  exact¬ 
ly  140.  The  ftones  are  far  from  being  artificial,  but 
were  mod  probably  brought  from  thofe  called  the  Grey 
Weathers  on  Marlborough  Downs,  15  or  16  miles  oft'; 
and  if  tried  with  a  tool  they  appear  of  the  fame  hard¬ 
nefs,  grain,  and  colour,  generally  reddifh.  The  heads 
of  oxen,  deer,  and  other  beads,  have  been  found  on  dig¬ 
ging  in  and  about  Stonehenge  ;  and  human  bones  in 
the  circumjacent  barrows.  There  are  three  entrances 
from  the  plain  to  this  ftruCture,  the  mod  confiderable 
of  which  is  from  the  north-eaft,  and  at  each  of  them 
were  raifed  on  the  outfide  of  the  trench  two  huge  ftones 
with  two  fmaller  within  parallel  to  them. 

It  has  been  long  a  difpute  among  the  learned,  by 
what  nation,  and  for  what  purpofe,  thefe  enormous 
ftones  wTere  collected  and  arranged.  The  firft  account 
of  this  ftruCture  we  meet  with  is  in  Geoffroy  of  Mon¬ 
mouth,  who,  in  the  reign  of  King  Stephen,  wrote 
the  hiftory  of  the  Britons  in  Latin.  He  tells  us, 
that  it  was  ereCted  by  the  counfel  of  Merlin  the  Bri- 
tifti  enchanter,  at  the  command  of  Aurelius  Ambro- 
fius  the  lad  Britifh  king,  in  memory  of  460  Bri¬ 
tons  who  were  murdered  by  Hengift  the  Saxon.  The 
next  account  is  that  of  Polydore  Virgil,  wrho  fays  that 
the  Britons  ereCted  this  as  a  fepulchral  monument  of 
Aurelius  Ambrofius.  Others  fuppofe  it  to  have  been 
a  fepulchral  monument  of  Boadicea  the  famous  Britifti 
queen.  Inigo  Jones  is  of  opinion,  that  it  was  a  Roman 
temple ;  from  a  ftone  16  feet  long,  and  four  broad,  pla¬ 
ced  in  an  exaCt  pofition  to  the  eaftward  altar-fafhion. 

Mr  Charlton  attributed  it  to  the  Danes,  who  were  two 
years  mafters  of  Wiltftiire.  A  tin  tablet,  on  which  were 
fome  unknown  characters,  fuppofed  to  be  Punic,  was 
digged  up  near  it  in  the  reign  of  Henry  VIII.  but  is 
loft  3  probably  that  might  have  given  fome  information 
refpeCting  its  founders.  Its  common  name,  Stonehenge, 
is  Saxon,  and  fignifies  a  “  ftone  gallows,”  to  which 
thofe  ftones,  having  tranfverfe  imports,  bear  fome  re¬ 
femblance.  It  is  alfo  called  in  Welch  choir  gour ,  or 
w  the  giants  dance.” 

Mr  Grofe  thinks  that  Dr  Stukeley  has  completely 
proved  this  ftruCture  to  have  been  a  Britifti  temple  in 
which  the  Druids  officiated.  He  fuppofes  it  to  have 
been  tbe  metropolitan  temple  of  Great  Britain,  and 
4  Z  tranflates 
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tranflates  the’  words  choir  gour  11  the  great  choir  or 
temple.”  The  learned  Mr  Bryant  is  of  opinion  that  it 
was  erected  by  a  colony  of  Cuthites  probably  before 
the  time  of  the  Druids  ;  becaufe  it  was  ufual  with  them 
to  place  one  vaft  ftone  upon  another  for  a  religious  me¬ 
morial  3  and  thefe  they  often  placed  fo  equably,  that  even 
a  breath  of  wind  would  fometimes  make  them  vibrate.  Of 
fuch  ftones  one  remains  at  this  day  in  the  pile  of  Stone* 
henge.  The  ancients  diftinguifhed  ftones  ere&ed  with  a 
religious  view,  by  the  name  of  amber  ;  by  which  was  fig- 
nified  any  thing  folar  and  divine.  The  Grecians  called 
them  7rtT£xi  ttp&pna u,  petrce  ambrojice  .  Stonehenge,  ac¬ 
cording  to  Mr  Bryant,  is  compofed  of  thefe  amber 
ftones  :  hence  the  next  town  is  denominated  Ambrejbu- 
ry ;  not  from  a  Roman  Ambrofius,  for  no  fuch  perfon 
fever  exifted,  but  from  the  ambrojiee  petrce ,  in  wliofe  vi¬ 
cinity  it  flood.  Some  of  thefe  were  rocking  ftones  * 
and  there  was  a  wonderful  monument  of  this  fort  near 
Penzance  in  Cornwall,  which  ftill  retains  the  name  of 
main-amber,  or  the  facred  ftones.  Such  a  one  is  men¬ 
tioned  by  Apollonius  Rhodius,  fuppofed  to  have  been 
raifed  in  the  time  of  the  Argonaut ae,  in  the  ifland  Te- 
nos,  as  the  monument  of  the  two-winged  fons  of  Boreas, 
(lain  by  Hercules  \  and  there  are  others  in  China  and 
other  countries. 

SPOOK,  a  term  ufed  in  many  parts  of  the  king¬ 
dom  for  a  fhock  of  corn  containing  1  2  (heaves. 

STOOL,  in  Medicine ,  an  evacuation  or  difcharge  of 
the  fasces  by  the  anus. 

Stool,  in  Mining ,  is  ufed  when  the  miners  leave  off 
digging  deeper,  and  work  in  the  ends  forward.  The 
end  before  them  is  called  the  dooL 

Stool,  in  Ship  building,  the  name  of  the  fupporters 
of  the  poop  and  top  lanterns. 

STOOPING,  in  Falconry,  is  when  a  hawk,  being 
upon  her  wings  at  the  height  of  her  pitch,  bends  down 
violently  to  take  the  fowl. 

STOPPERS,  in  a  (hip,  certain  fhort  pieces  of  rope, 
which  are  ufually  knotted  at  one  or  both  ends,  accord¬ 
ing  to  the  purpofe  for  which  they  are  defigned.  They 
"are  either  ufed  to  fufpend  any  heavy  body,  or  to  retain 
'a  cable,  (hroud,  &.c.  in  a  fixed  pofition.  Thus,  the 
anchors,  when  firft  hoifted  up  from  the  ground,  are 
Lung  to  the  cat  head  by  a  ftopper  attached  to  the  lat¬ 
ter,  which  paffing  through  the  anchor-ring,  is  after¬ 
wards  faftened  to  the  timber-head  3  and  the  fame  rope 
ferves  to  fallen  it  on  the  bow  at  fea  3  or  to  fufpend  it 
by  the  ring  wdiich  is  to  be  funk  from  the  fhip  to  the 
bottom.  The  ftoppers  of  the  cable  have  a  large  knot 
and  a  laniard  at  one  end,  and  are  faftened  to  a  ring-bolt 
in  the  deck  by  the  other.  They  are  attached  to  the 
cable  by  the  laniard,  which  is  faftened  fecurely  round 
both  by  feveral  turns  paffed  behind  the  knot,  or  about 
the  neck  of  the  ftopper  3  by  which  means  the  cable  is 
reflrained  from  running  out  of  the  fhip  when  fhe  rides  at 
anchor. 

The  ftoppers  of  the  fhroud  have  a  knot  and  a  la¬ 
niard  at  each  end.  They  are  only  ufed  when  the 
fhrouds  are  cut  afunder  in  battle,  or  difabled  by  tempe- 
ftuous  weather;  at  which  time  they  are  laflied,  in  the 
fame  manner  as  thofe  of  the  cables,  to  the  feparated 
parts  of  the  fhroud,  which  arc  thereby  reunited,  fo  as 
to  be  fit  for  immediate  fervice.  This,  however,  is  only 
a  temporary  expedient. 


STOPS.  See  Punctuation  3  and  Scripture,  N°  Stops 
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STORAX.  See  StyRax,  Materia  Medic  a  In-  stove* 

dew  y 

STORK.  See  Ardea,  Ornithology  Index . 

STOVE  for  heating  apartments,  greenlioufes,  hot- 
houfes,  fruit-walls,  &c. 

When  treating  of  the  mechanical  proporties  of  air, 

We  explained  in  fufticient  detail  the  manner  in  which 
the  expanfion  produced  in  a  mafs  of  air  by  heat  pro¬ 
duces  that  motion  up  our  chimneys  which  is  called  the 
draught  of  the  chimney  3  and,  in  the  article  SMOKE, 
we  confidered  the  circumftances  which  tend  to  check,  to 
promote,  or  to  direeft  this  current,  fo  as  to  free  us 
from  the  fmuke  and  vitiated  air  which  necefTatily  accom¬ 
panies  the  confumption  of  the  fuel.  In  Pneumatics 
we  alfo  attended  to  the  manner  in  which  our  fires  im¬ 
mediately  operate  in  warming  our  apartments.  AT 
prefent,  when  about  to  deferibe  a  method  of  warming 
intrinfically  different,  we  rauid  pay  fome  more  attention 
to  the  diftinguifliing  circumftancc.  Without  pretending 
to  explain  the  phyfical  connexion  of  heat  and  light,  it 
may  fufhee  to  obferve,  that  heat,  as  well  as  light,  is  com¬ 
municated  to  diftant  bodies  in  an  inftant  by  radiation. 

A  perfon  pafting  haftily  by  the  door  of  a  glafs-houfc 
feels  the  glow  of  heat  in  the  very  moment  lie  fees  the 
dazzling  light  of  the  furnace  mouth,  and  it  is  interrupted 
"by  merely  fereening  his  face  with  his  hand.  In  this 
way  is  an  apartment  partly  wanned  by  an  open  fire 3 
and  we  avoid  the  oppreflive  heat  by  fitting  where  the 
fire  is  not  feen,  or  by  interpofing  a  fereen.  We  are 
apt  to  conn e 61  this  fo  ftrongly  in  the  imagination  with 
the  light  emitted  by  the  fire,  that  we  attribute  the  heat 
to  the  immediate  action  of  the  light.  But  this  opinion 
is  ihown  to  be  gratuitous  by  a  curious  experiment  made 
before  the  Royal  Society  by  Dr  Hooke,  and  afterwards, 
with  more  care  and  accurate  examination,  by  Mr  Scheele. 

They  found,  that  by  bringing^  plate  of  the  moft  tranfpa- 
rent  glafs  brifkly  between  the  fire  and  one’s  face,  the  heat 
'is  immediately  intercepted  without  any  fenfible  diminu¬ 
tion  of  the  light.  Scheele,  by  a  very  pretty  invefligation, 
difeovered  that  the  glafs  made  the  feparation,  and  did 
it  both  in  refra£lion  and  refle6lion  3  for  he  found,  that 
when  the  light  of  the  fame  fire  w’as  colle6ted  into  a  fo¬ 
cus  by  means  of  a  polilhed  metal  concave  fpeculum,  a 
thermometer  placed  there  was  injlanthj  affe6led.  But 
if  we  employ  a  glafs  fpeculum  foiled  in  the  ufual  man¬ 
ner  with  quickfilver,  of  the  fame  diameter  and  focal 
diftance,  and  of  equally  brilliant  refle6lion,  there  is 
hardly  any  fenfible  heat  produced  in  the  focus,  and 
the  thermometer  muft  remain  there  for  a  very  long  while 
before  it  is  fenfibly  affe6led.  When  we  repeated  this 
curious  experiment,  we  found,  that  after  the  glafs 
has  remained  a  long  while  in  this  pofition,  whether 
'tranfmitting  or  refle6ling  the  light,  it  lofes  in  a  great 
meafure  its  power  of  intercepting  the  heat.  By  varying 
this  obfervation  in  many  of  its  circumftances,  we  think 
ourfelves  entitled  to  conclude,  that  the  glafs  abforbs  the 
heat  which  it  intercepts,  and  is  very  quickly  heated  by 
the  abforption.  While  it  rifes  in  its  own  temperature, 
it  intercepts  the  heat  powerfully  3  but  when  it  is,  as  it 
were,  faturated,  attra6ling  no  more  than  what  it  imme¬ 
diately  imparts  to  the  air  in  corporeal  contafl  with  it, 
the  heat  paffes  freely  through  along  with  the  light.  If 
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Stove.  the  glafs  be  held  fo  near  the  fire  that  the  furrounding 

■ — air  is  very  much  heated,  no  fenfible  interruption  of  heat 
is  perceived  after  the  glafs  is  thus  faturated.  We  found 
the  cheek  more  quickly  fenfible'  than  the  thermo¬ 
meter  of  this  infiantaneous  radiation  of  the  heat  which 
accompanies  the  light,  or  is  feparated  from  it  in  this 
experiment.  It  is  a  very  inflnndive  experiment  in  the 
phyfiology  of  heat. 

We  cannot  fay  how  far  this  radiation  of  heat  may 
extend,  nor  whether  the  accompanyment  of  light  is  ab- 
folutely  ncceffary.  The  mathematician  proceeds  on  the 
fuppofition  that  it  extends  as  far  as  the  radiation  of 
light,  and  that,  being  alfo  rectilineal,  the  denfity  of 
the  heat  is  proportional  to  that  of  the  light.  But 
thefe  notions  are  fomewhat  gratuitous  ;  and  there  are 
appearances  which  render  tnem  doubtful.  When  with 
a  lens  of  an  inch  in  diameter  we  form  a  focus  on  a  piece 
of  black  unpolifhed  marble  of  an  inch  diameter,  the  ma¬ 
thematician  mull  allow  that  no  more  rays  fall  on  the 
marble  than  if  the  lens  were  away  :  therefore  the 
marble  fhould  be  equally  warmed  in  either  cafe.  But 
it  is  by  no  means  fo,  as  we  have  repeatedly  found  by 
expofing  it  during  equal  times,  and  then  dropping  it 
into  water.  The  water  which  is  heated  by  the  marble 
on  which  the  focus  has  been  formed  will  be  found  to 
have  acquired  from  it  much  more  heat  than  from  the 
other.  The  tops  of  lofty  mountains  which  are  never 
fhaded  by  clouds,  but  enjoy  perpetual  funfhine  and  fe- 
renity,  infiead  of  being  warmer  than  the  valleys  below, 
are  covered  with  never-melting  fnow  ;  and  we  have  fome 
grounds  to  fufpeCl  that  the  genial  influence  of  the  fun 
requires  the  co-operation  of  the  atmofphere,  and  to 
doubt  whether  there  is  any  warmth  at  the  moon,  on 
which  no  atmofphere  like  ours  can  be  obferved.  Per¬ 
haps  the  heat  which  cheers  us,  and  fertilizes  our  earth, 
is  chemically  feparated  from  our  atmofphere  by  its  elec¬ 
tive  attraction  for  the  light  of  the  fun.  Our  fucceffors 
in  the  fludy  of  meteorology  need  not  fear  that  the  fub- 
je£I  of  their  refearch  will  be  foon  depiived  of  fcientific 
allurements.  We  know  but  little  of  it  after  all  the 
progrefs  we  have  made  during  this  lad  century,  and  it 
dill  prefents  an  gmple  field  of  difeuflion. 

We  faid  that  the  accompaniment  of  light  is  not  de- 
mondrably  neceffary.  We  are  certain  that  heat  may  be 
imparted  without  any  fenfible  light,  in  a  manner  which 
we  can  hardly  fuppofe  any  thing  but  radiation.  If  a 
piece  of  very  hot  iron  be  placed  a  little  without  the 
principal  focus  of  a  metallic  concave  fpeculum,  and  a  very 
fenfible  air-thermometer  be  placed  in  its  conjugate  focus, 
it  will  inflantly  (how  an  elevation  of  temperature,  although 
the  iron  is  quite  imperceptible  to  an  eye  which  has  even 
been  a  long  while  in  the  dark.  No  fuch  rife  of  tempe¬ 
rature  is  obferved  if  the  thermometer  be  placed  a  little  to 
one  fide  of  the  focus  of  the  fpeculum  ;  therefore  the  pheno¬ 
menon  is  precifely  fimilar  to  the  radiation  of  light.  We 
_are  obliged  therefore  to  acknowledge  that  the  heat  is  ra¬ 
diated  in  this  experiment  in  the  fame  way  that  light  is  in 
the  common  optical  experiments. 

Although  this  is  the  moft  ufual  way  that  we  in  this 
country  employ  fuel  for  warming  our  apartments,  it  is 
by  no  means  the  only  way  in  which  the  heat  diffufed 
from  this  fuel  may  be  imparted  to  diftant  bodies.  It  is 
not  even  the  mod  effe&ual  method  \  it  is  diffufed  alfo 
by  immediate  communication  to  bodies  in  contact.  The 
air  in  immediate  contaCI  with  the  burning  fuel  is  heated, 
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and  imparts  fome  of  its  heat  to  the  air  lying  beyond  it,  Stove, 
and  this  is  partly  diared  with  the  air  which  is  dill  farther  "~V"“ 
off  ;  and  this  diff.'ion,  by  communication  in  contaElu , 
goes  on  till  the  remote  air  contiguous  to  the  walls,  the 
floor,  the  ceiling,  the  furniture,  the  company,  all  get  a 
(hare  of  it  in  proportion  to  their  attractions  and  their  ca¬ 
pacities.  And  as  the  air  is  thus  continually  fupplied, 
and  continually  gives  out  heat,  the  walls,  &.c.  become 
gradually  warmer,  and  the  room  becomes  comfortable 
and  pleafant.  But  we  apprehend  that  no  great  propor¬ 
tion  of  the  heat  a&ually  acquired  by  the  room  is  com¬ 
municated  in  this  way.  This  diffufion  by  contaCl  is 
but  flow,  efpecially  in  air  which  is  very  dry  ;  fo  flow 
indeed,  that  the  air  in  the  immediate  neighbourhood  of 
the  fuel  is  hurried  up  the  chimney  before  it  has  time  to 
impart  any  of  the  heat  received  in  contaCl.  We  know 
that  the  time  employed  in  diffufing  itfelf  in  this  way 
through  dagnant  air  to  any  moderate  didance  is  very 
confiderable.  We  imagine  therefore  that  the  heat  com¬ 
municated  to  our  rooms  by  an  open  fire  is  chiefly  by  ra¬ 
diation,  but  in  a  way  fometliing  different  from  what  we 
mentioned  before.  We  imagine,  that  as  the  piece  of 
glafs  in  Dr  Hooke’s  experiment  abforbs  the  heat,  fo  the 
whole  mafs  of  air  which  fills  the  room  intercepts  the  ra¬ 
diated  heat  in  every  part  of  the  room  where  the  fire  is 
feen,  and  is  as  it  were  faturated  with  it  throughout,  and 
ready  to  impart  it  to  every  body  immerfed  in  it.  Wc 
cannot  otherwife  account  for  the  equability  of  the  heat 
in  the  different  parts  of  the  room.  Mere  radiation  on 
the  folid  bodies  would  warm  them  in  the  inverfe  dupli¬ 
cate  ratio  of  their  didances  from  the  fire  ;  and  diffufion 
by  contaCt,  if  compatible  with  the  rapid  current  up  the 
chimney,  would  heat  the  room  dill  more  unequably. 
RecolleCt  how  dowly,  and  with  what  rapid  diminution 
of  intenfity,  the  colour  of  blue  vitriol  is  communicated 
to  wrater  even  to  a  very  finall  didance.  But  becaufe  all 
parts  of  the  air  of  the  room  abforb  radiated  heat,  what 
is  faturated  at  a  higher  temperature,  being  nearer  to 
the  fire,  rifes  to  the  ceiling,  fpreads  outwards  along  the 
ceiling,  and  has  its  place  fupplied  by  the  air,  which  is 
thus  puflied  towards  the  fire  from  the  places  which  are 
not  diredly  illuminated. 

Far  different  is  the  method  of  warming  the  room  by 
a  dove.  Here  the  radiation,  if  any,  is  very  feeble  or 
fcanty  ;  and  if  a  paffage  were  allowed  up  the  chimney 
for  the  warmed  air,  it  would  be  quickly  carried  off*. 

This  is  well  known  to  the  Englifh  who  refide  in  the 
cold  climates  of  St  Peterdmrgh,  Archangel,  &c.  They 
love  the  exhilerating  flutter  of  an  open  fire,  and  often 
have  one  in  their  parlour;  but  this,  fo  far  from  warming 
the  room  during  the  extreme  cold  weather,  obliges  them 
to  heat  their  doves  more  frequently,  and  even  abdraCls 
the  heat  from  a  whole  fuite  of  apartments.  But  all  paf¬ 
fage  this  way  is  fhut  up  when  we  warm  a  room  by 
doves.  The  air  immediately  contiguous  to  the  dove 
is  heated  by  contaCl,  and  this  heat  is  gradually,  though 
dowly,  diffufed  through  the  whole  room.  The  diffufion 
would  however  be  very  flow  indeed,  were  it  not  for  the 
great  expanfibility  of  air  by  heat.  But  the  air  fur¬ 
rounding  the  dove  quickly  expands  and  rifes  to  the  ceil¬ 
ing,  while  the  neighbouring  air  Aides  in  to  fupply  the 
place,  nay  is  even  pufhed  in  by  the  air  which  goes  out¬ 
wards  aloft.  Thus  the  whole  air  is  foon  mixed,  and 
the  room  acquires  almod  an  equal  temperature  through¬ 
out. 

4  Z  2 
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The  warming  by  (loves  mud  therefore  be  managed 
upon  very  different  principles  from  thofe  adopted  in 
the  employment  of  open  fires.  The  general  principle 
is,  id,  To  employ  the  fuel  in  the  mod  effectual  manner 
for  heating  the  external  part  of  the  dove,  which  is  im¬ 
mediately  efficient  in  warming  the  contiguous  air  5  and, 
2d,  To  keep  in  the  room  the  air  already  warmed,  at 
lead  as  much  as  is  confident  with  wholefomenefs  and 
cleanlinefs. 

The  fird  purpofe  is  accomplifhed  by  conducing  the 
flue  of  the  furnace  round  its  external  parts,  or,  in  fhort, 
by  making  every  part  of  the  flue  external.  Of  all 
forms,  that  of  a  long  pipe,  returned  backwards  and  for¬ 
wards,  up  and  down  (provided  only  that  the  place  of 
its  lad  difcharge  be  coniiderably  higher  than  its  entry 
from  the  fire-place),  would  be  the  mod  effe£tual.  We 
have  feen  a  very  fmall  dove  condru£ted  in  this  way,  the 
whole  being  inclofed  in  a  handfome  cafe  of  polifhed  iron 
plate,  pierced  and  cut  into  elegant  foliage  like  the  cock 
of  a  watch,  fo  that  the  odd  looking  pipes  were  complete¬ 
ly  concealed.  Though  only  three  feet  long,  one  foot 
thick,  and  fix  feet  high,  it  warmed  a  very  lofty  room  of 
24  feet  by  18,  and  confirmed  lefs  than  half  the  fuel  of  a 
dove  of  the  more  ufual  make,  which  did  not  fo  fully 
warm  a  fmaller  chamber. 

It  would  occupy  a  volume  to  defcribe  the  immenfe 
variety  of  doves  which  ingenuity  or  architectonic  tade 
has  condruCted.  We  (hall  content  ourfelves  with  giving 
a  fpecimen  of  the  two  chief  claffes  into  which  they  may 
be  didinguiflied. 

The  air  of  a  room  may  be  equally  warmed,  either  by 
applying  it  to  the  furface  of  a  fmall  dove  made  very  hot, 
or  to  the  furtace  of  a  much  larger  dove  more  moderate¬ 
ly  heated.  The  fird  kind  is  chiefly  ufed  in  Holland, 
Flanders,  and  the  milder  climates  of  Germany  and  Po¬ 
land.  The  lad  are  univerfally  ufed  in  the  frozen  cli¬ 
mates  of  Ruflia  and  Sweden.  The  fird  are  generally 
made  of  cad-iron,  and  the  lad  of  brick-work  covered 
with  glazed  tiles  or  ducco. 

Fig*  I.  reprefents  a  fmall  German  dove  fully  diffi¬ 
dent  for  warming  a  room  of  24  feet  by  18.  The  bafe 
is  about  three  feet  broad  and  14  inches  deep,  that  is, 
from  back  to  front,  and  fix  or  (even  feet  high.  The 
decoration  is  in  the  fafhion  of  that  country  }  but  the 
operative  druClure  of  it  will  admit  of  any  dyle  of  orna¬ 
ment.  A,  is  the  fire-place,  and  the  wood  or  charred 
coal  is  laid  on  the  bottom,  which  has  no  bars.  Bars 
would  admit  the  air  too  freely  among  the  fuel,  and 
would  both  confume  it  too  fad  and  raife  too  great  a  heat. 
That  no  heat  may  be  ufelefsly  expended,  the  foie  of 
the  fire-place  and  the  whole  bottom  of  the  dove  is  rai- 
fed  an  inch  or  two  above  the  floor  of  the  room,  and  the 
air  is  therefore  warmed  by  it  in  fucceffion,  and  rifes  up¬ 
wards.  For  the  fame  reafon  the  back  of  the  dove  is 
not  in  contaCl  with  the  wall  of  the  room,  or  of  the 
niche  in  which  it  is  placed.  The  fire-place  is  fhut  up 
by  a  door  which  fits  clofely  to  its  cafe,  and  has  a  fmall 
wicket  at  the  bottom,  whofe  aperture  is  regulated  by 
a  Aiding  plate,  fo  as  to  admit  no  more  air  than  what 
fuffices  for  (lowly  confuming  the  fuel.  The  flame  and 
heated  air  rife  to  the  top  of  the  fire-place  three  or  four 
inches  above  the  arch  or  mantle-piece,  and  get  out  la¬ 
terally  by  two  narrow  paffages  JB,  B,  immediately  be¬ 
low  the  top-plate  of  the  bafe.  The  current  bends 
downward  on  each  fide,  paffes  at  C,  C,  under  the  parti¬ 


tion  plates  which  divide  the  two  fide  chambers,  and  then  Stove, 
rifes  upwards  through  the  outer  divifion  of  each,  and  '“’’V" 
pafles  through  narrow  flits  D,  D,  in  the  top  plate,  and 
from  thence  along  the  two  hollow  piers  E,  E.  The 
two  lateral  currents  unite  at  the  top  of  the  arch,  and  go 
through  the  Angle  paflage  F  into  the  larger  hollow  be¬ 
hind  the  efcutcheon  G.  From  this  place  it  either  goes 
firaight  upwards  into  the  vent  in  the  wall  by  a  pipe  on  v 
the  top  of  the  (love,  or  it  goes  into  the  wall  behind  by 
a  pipe  inferted  in  the  back  of  the  (love.  The  propriety 
of  this  conilru&ion  is  very  obvious.  The  current  of  hot 
air  is  applied  to  exterior  parts  of  the  (love  everywhere 
except  in  the  two  fide  chambers  of  the  bafe,  where  the 
partition-plates  form  one  fide  of  the  canal.  Even  this 
might  be  avoided  by  making  each  of  thefe  fide-cham- 
bers  a  detached  hollow  pillar.  But  this  would  greatly 
increafe  the  trouble  of  con(lru£tion  and  joining  toge¬ 
ther,  and  is  by  no  means  neceffary.  The  arch  H  has  a 
graceful  appearance,  and  affords  a  very  warm  (ituatioir 
for  any  thing  that  requires  it,  fuch  as  a  drink  in  a  fick 
perfon’s  bed-chamber,  See.  Perfons  of  a  certain  clafs 
ufe  this  place  for  keeping  a  difli  warm  ;  nay,  the  lower 
part  of  the  arch  is  frequently  occupied  by  an  inclofed 
chamber,  wrhere  the  heat  rifes  high  enough  even  for  dref- 
fing  victuals,  as  will  be  eafily  imagined  when  vve  reflect 
that  the  foie  of  it  is  the  roof  of  the  fire-place. 

The  (love  now  deferibed  is  fupplied  with  fuel  and 
with  air  by  the  front  door  opening  into  the  room.  That 
there  may  be  room  for  fuel,  this  middle  part  projects 
a  few  inches  before  the  two  fide-chambers.  Thefe  lall, 
with  the  whole  upper  part  of  the  (love,  are  not  more 
than  ten  inches  deep.  The  paflages,  therefore,  from 
the  fire-place  are  towards  the  back  of  it  5  fo  that  if  we 
have  a  mind  to  fee  the  fire  (which  is  always  cheerful), 
the  door  may  be  thrown  open,  and  there  is  no  danger 
of  the  fmoke  coming  out  after  the  current  has  once 
warmed  the  upper  part  of  the  (love.  When  the  (love  is 
of  fuch  dimenfions  that  the  bafe  is  about  two  feet  and  a 
half  or  three  feet  high,  the  fire-place  may  be  furnilhed 
with  a  fmall  grate  in  the  Britifli  flyle.  If  the  door  is 
fo  hung  that  it  can  not  only  be  thrown  back,  but  lifted 
off  its  hinges,  we  have  a  (love  grate  of  the  completed 
kind,  fully  adequate,  in  our  mild  climate,  to  warm  a 
handfome  apartment,  even  with  an  open  fire  ;  and  when 
vve  hang  on  the  door,  and  fhut  up  the  fire-place,  a  (love 
of  the  dimenfions  already  given  is  almoft  too  much  for  a 
large  drawing  room. 

We  have  frequently  remarked,  that  one  fide  of  thefe 
(loves  grows  much  warmer  than  the  other,  and  that  it 
was  difficult  to  prevent  or  remedy  this )  and  we  ima¬ 
gine  that  this  is  an  unavoidable  defe£l  in  all  (loves  with 
a  double  flue.  It  is  fcarcely  poflible  to  make  the  fire 
fo  equable  in  the  fire-place,  that  one  fide  fhall  not  be  a 
little  warmer  than  the  other,  and  a  brifker  current  will 
then  be  produced  in  it.  This  mud  increafe  the  con- 
fumption  of  the  fuel  on  this  fide,  which  will  increafe 
the  current,  will  heat  this  fide  dill  more,  and  thus  go  on 
continually  till  the  fuel  on  this  fide  is  expended  5  after 
which  the  other  fide  will  obtain  and  increafe  the  fupe- 
riority.  The  flue  is  made  double,  that  the  fire-place 
may  occupy  the  middle  of  the  front  5  and  it  will  be 
difficult  to  gain  this  point  of  fymmetry  with  one  flue.  ’ 

The  inconvenience  may,  however,  be  corre<5led  by  damp¬ 
ing  valves  placed  in  fome  part  of  the  upright  funnels 

E,  E. 
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In  the  colder  winters  on  the  continent,  it  is  thought 
neceffary  to  increafe  the  effeft  by  making  the  fire-place 
open  to  the  back  of  the  ftove.  Its  mouth  or  door  com¬ 
municates  with  or  is  joined  to  an  opening  of  the  fame 
dimenfions  formed  in  the  wall,  and  the  door  is  on  the 
other  fide  in  an  antichamber  or  lobby.  In  Weftpha- 
lia,  and  other  places  of  Germany,  the  apartments  are 
difpofed  round  a  fpacious  lobby,  into  which  all  their  fire¬ 
places  open,  and  are  there  fupplied  with  fuel.  By  this 
conftruftion  it  is  plain  that  the  air  of  the  room,  already 
warmed  by  the  ftove,  is  not  carried  off,  and  the  room 
is  more  heated.  But  this  method  is  very  unfavourable 
to  cheerfulnefs  and  health.  The  fame  air,  confined,  and 
repeatedly  breathed  and  compounded  with  all  the  vola¬ 
tile  emanations  of  the  room,  quickly  lofes  that  refrefli- 
ing  quality  that  is  fo  defirable,  and  even  fo  neceffary  for 
health.  It  is  never  renewed  except  by  very  partial  ad¬ 
mixtures  when  the  room  doors  are  thrown  open,  and  be¬ 
comes  difagreeable  to  any  perfon  coming  in  from  the 
open  air;  and  in  the  houfes  of  the  lefs  opulent  becomes 
really  ofFenfive  and  naufeous. 

Something  of  this  is  unavoidable  in  all  rooms  heated 
by  ftoves.  Even  in  our  apartments  in  this  ifland,  per- 
fons  of  delicate  nerves  are  hurt  by  what  they  call  the 
clofe  air  of  a  room  3  and  it  is  long  before  the  fmell  of 
dinner  is  quite  removed  from  a  dining-room,  notwith- 
ftanding  the  copious  current  up  the  chimney.  This 
muft  be  incomparably  more  fenfible  in  a  room  heated 
by  a  ftove  ;  and  this  inconvenience  is  peculiarly  fenfible 
with  refpeft  to  the  ftove  which  we  are  confidering  at 
prefent,  where  we  employ  a  fmall  furface  heated  to  a 
great  degree. 

Such  ftoves  are  feldom  made  of  any  thing  elfe  than 
caft-iron.  This  (in  thofe  parts  at  leaft  which  are  in  im¬ 
mediate  contaft  with  the  fuel)  is  in  a  ftate  of  continual 
calcination,  and  even  throwing  off  feales.  This  indeed 
is  not  feen,  becaufe  it  is  the  bottom  or  foie  of  the  fire¬ 
place  which  is  fo  heated  :  but  the  effeft  on  the  air  of  the 
room  is  the  fame.  The  calcination  of  the  iron  is  occa- 
fioned  by  the  combination  of  pure  vital  air  with  the 
iron.  This  is  abftrafted  from  the  general  mafs  of  at- 
mofpheric  air  in  the  room,  of  which  it  ufually  confti- 
tutes  about  two-fifths.  By  this  abftraftion  the  re¬ 
mainder  becomes  lefs  fit  for  fupporting  animal  life  or 
flame,  and  may  even  become  highly  deleterious.  In 
every  degree  the  remainder  becomes  lefs  refreftiing,  and 
grows  dull  and  oppreflive.  This  is  always  accompanied 
by  a  peculiar  fmell,  which,  though  not  difgufting,  is 
unpleafant.  It  refembles  the  fmell  of  burnt  feathers,  or 
more  exaftly  the  fmell  we  feel  if  we  rub  violently  for 
fome  time  the  palms  of  our  hands  together  when  per- 
feftly  dry. 

For  fimilar  reafons  thefe  iron  ftoves  occafion  a  fickly 
fmell,  by  burning  every  particle  of  dull  which  falls  on 
the  hot  parts  3  and  if  they  be  wiped  with  a  woollen 
cloth,  or  any  cloth  not  perfeftly  free  from  every  kind 
of  greafy  or  oily  matter,  a  fmell  is  produced  for  a  day 
or  days  afterwards  ;  fo  that  without  the  moft  fcrupulous 
attention  we  fuffer  by  our  very  cleanlinefs. 

For  fuch  reafons  we  think  that  the  ftoves  of  brick¬ 
work  covered  with  ftucco  or  with  glazed  tiles  are  vaftly 
preferable.  Thefe  are  much  uled  in  the  gen teeler  houfes 
in  Flanders  and  Holland,  where  they  are  made  in  the 
moft  elegant  forms,  and  decorated  with  beautiful  fculp- 
ture  or  enamel  3  but  it  is  plain  that  they  cannot  be  ftf 


effeftual,  nor  equally  warm  a  room  with  the  fame  ex-  Stove, 
pence  of  fuel.  Earthen  ware,  efpecially  when  covered  u— 1 
with  porous  ftucco,  is  far  inferior  to  metal  in  its  power 
of  condufting  heat.  If  built  of  bricks,  they  muft  be 
vaftly  more  bulky  when  the  fire-place  and  flues  are  of 
the  fame  dimenfions.  The  moft  perfeft  way  of  con- 
ftrufting  them  would  certainly  be  to  make  them  of  pot¬ 
tery,  in  parts  exaftly  fitted  to  each  other,  and  joined  by 
a  proper  cement.  This  mode  of  conftrufting  would  ad¬ 
mit  of  every  elegance  of  form  or  richnefs  of  ornament, 
and  would  not  be  fo  bulky  as  thofe  which  are  built  of 
bricks.  The  great  difficulty  is  to  prevent  their  crack¬ 
ing  by  the  heat.  Different  parts  of  the  ftove  being  of 
very  different  heats,  they  expand  unequally,  and  there 
is  no  cement  which  can  withftand  this,  efpecially  when 
we  recolleft  that  the  fame  heat  which  expands  the 
baked  earth  caufes  the  clay  or  cement,  with  which  the 
parts  of  the  ftove  are  put  together  or  covered,  to  con- 
traft.  Accordingly  thofe  earthen  ware  ftoves  feldoni* 
ftand  a  winter  or  two  without  cracking  in  fome  place 
or  other,  even  when  ftrengthened  by  iron  hoops  and 
cramps  judicioufly  difpofed  within  them.  Even  hooping 
them  them  externally,  which  would  be  very  unfightly, 
will  not  prevent  this  3  for  nothing  can  refift  the  expan- 
fion  and  contraftion  by  heat  and  cold.  When  a  crack 
happens  in  a  ftove,  it  is  not  only  unfightly,  but  highly 
dangerous  3  becaufe  it  may  be  fo  fituated,  that  it  will 
difeharge  into  the  room  the  air  vitiated  by  the  fire. 

For  thefe  and  other  reafons,  we  can  fcarcely  hope  to 
make  ftoves  of  brick-work  or  pottery  which  ftiall  bear 
the  neceffary  heat  without  cracking  3  and  their  ufe  muft 
therefore  be  confined  to  cafes  where  very  moderate  heat 
is  fufficient.  We  need  not  deferibe  their  conftruftion. 

It  is  evident  that  it  ffiould  be  more  fimple  than  that  of 
iron  ftoves  3  and  we  imagine  that  in  the  very  few  cafes 
in  which  they  are  likely  to  be  employed  in  this  country, 
a  fingle  fire-place  and  an  arch  over  it,  divided,  if  we 
pleafe,  by  a  partition  or  two  of  thin  tile  to  lengthen  the 
flue,  will  be  quite  enough.  If  the  ftove  is  made  in 
whole  or  in  part  of  potters  ware,  a  bafe  for  the  fire¬ 
place,  with  an  urn,  column,  obelifk,  or  pyramid  above 
it,  for  increafing  the  furface,  will  alfo  be  fufficient ^ 

The  failure  commonly  happens  at  the  joinings,  where 
the  different  pieces  of  a  different  heat,  and  perhaps  of 
a  different  baking,  are  apt  to  expand  unequally,  and 
by  working  on  each  other  one  of  them  muft  give  way. 
Therefore,  inftead  of  making  the  joints  clofe  and  ufing 
any  cement,  the  upper  piece  ftvould  ftand  in  a  groove 
formed  in  the  undermoft,  having  a  little  powdered  chalk 
or  clay  fprinkled  over  it,  which  will  effeftually  prevent 
the  paffage  of  any  air  ;  and  room  being  thus  given  fox  - 
the  unequal  expanfion,  the  joint  remains  entire.  This 
may  be  confidered  as  a  general  direftion  for  all  furnace- 
work,,  where  it  is  in  vain  to  attempt  to  hinder  the  mu¬ 
tual  working  of  the  parts. 

We  have  feen  ftoves  in  fmall  apartments  at  St  Peterf- 
burg,  which  were  made  internally  of  potters  ware,  in  a* 
great  variety  of  forms,  and  then  covered 'with  a  thick 
coat  of  ftiicco,  finifhed  externally  with  the  utmoft  ele¬ 
gance  of  ornament,  and  we  were  informed  that  they  were 
very  rarely  fubjeft  to  crack.  They*did  not  give  much 
heat,  on  account  of  the  very  low  condufting  power  of 
the  porous  ftucco ;  but  we  imagine  that  they  would 
be  abundantly  warm  for  a  moderate  room  in  this’ 
country. 


When 
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Stove.  When  fitted  up  in  thefe  fituations,  and  with  thefe 
v  precautions,  the  brick  or  pottery  doves  are  incompara¬ 

bly  more  fweet  and  pleafant  thaw  the  iron  ones. 

But  in  the  intenfe  colds  of  Ruffia  and  Sweden,  or 
even  for  very  large  rooms  in  this  kingdom,  (loves  of 
thefe  fmall  dimenfions  are  not  diffidently  powerful,  and 
we  muft  follow  the  pradlice  of  thofe  countries  where 
they  are  made  of  great  fize,  and  very  moderately  heat¬ 
ed.  It  is  needlefs  to  defcribe  their  external  form,  which 
may  be  varied  at  pleafure.  Their  internal  flrudure  is 
the  fame  in  all,  and  is  diflindlly  defcribed  in  Pneuma¬ 
tics,  N°  364.  We  (hall  only  enlarge  a  little  on  the 
peculiarities  connedled  with  the  general  principle  of 
their  conftru&ion. 

The  (love  is  intended  as  a  fort  of  magazine,  in  which 
a  great  quantity  of  heat  may  be  quickly  accumulated, 
to  be  afterwards  (lowly  communicated  to  the  air  of  the 
room.  The  (love  is  therefore  built  extremely  maffive  ; 
and  it  is  found  that  they  are  more  powerful  when  coated 
with  clay  as  wet  as  can  be  made  to  hang  together.  We 
imagine  the  reafon  of  this  to  be,  that  very  wet  clay, 
and  more  particularly  (lucco,  muft  be  exceedingly  po¬ 
rous  when  dry,  and  therefore  a  very  (low-  conductor  of 
heat.  Inftead  of  (licking  on  the  glazed  tiles  with  no 
more  clay  or  (lucco  than  is  diffident  to  attach  them, 
each  tile  has  at  its  back  a  fort  of  box  baked  in  one  piece 
about  tw'o  or  three  inches  deep.  It  is  represented  in 
Fig.  2.  fig*  2.  This  is  filled  with  mortar,  and  then  (luck  on 
the  brick-w'ork  of  the  ftove,  which  has  a  great  number 
of  iron  pins  or  hooks  driven  into  the  joints,  which  may 
(ink  into  this  clay  and  keep  it  firmly  attached  when  dry. 
This  coating,  with  the  maftive  brick-w'ork,  forms  a 
great  mafs  of  matter  to  be  heated  by  the  fuel.  The 
lowed  chamber,  which  is  the  fire-place,  is  fomewfoat 
wider,  and  confiderably  thicker  than  the  dories  above, 
which  are  merely  flues.  When  the  fire-place  is  finilhed 
and  about  to  be  arched  over,  a  flat  iron  bar  of  fmall 
tliicknefs  is  laid  along  the  top  of  the  fide-wall  on  both 
Tides,  a  fet  of  finifhing  bricks  being  moulded  on  purpofe 
with  a  notch  to  receive  the  iron  bar.  Crofs  bars  are 
laid  over  thefe,  one  at  each  end  and  one  or  two  be¬ 
tween,  having  a  bit  turned  down  at  the  ends,  which 
takes  hold  of  the  longitudinal  bars,  and  keeps  them 
from  being  thruft  outwards  either  by  the  preffure  of  the 
arch  or  by  the  fwelling  in  confequence  of  the  heat.  In 
Tig.  3.  fig.  3.  A  is  the  crofs  fe£lion  of  one  of  the  long  bars,  and 
BC  is  part  of  one  of  the  crofs  bars,  and  CD  is  the  clench 
which  confines  the  bar  A.  This  precaution  is  chiefly 
neceffary,  becaufe  the  contradlion  of  the  ftove  upwards 
obliges  the  w’alls  of  the  other  dories  to  bear  a  little  on 
the  arch  of  the  fire-place.  The  building  above  is  kept 
together  in  like  manner  by  other  courfes  of  iron  bars  at 
every  fecond  return  of  the  flue.  The  top  of  the  dove 
is  finifhed  by  a  pretty  thick  covering  of  brick-work. 
The  lad:  paffage  for  the  air  at  PI  (fee  Pneumatics, 
fig.  62.)  has  a  ring  lining  its  upper  extremity,  and  pro- 
je&ing  an  inch  or  two  above  it.  The  flat  round  it  is 
covered  with  fand.  When  we  would  flop  this  paffage, 
a  covered  ftiape  like  a  bafon  or  cover  for  d’flies  at  table 
is  whelmed  over  it.  The  rim  of  this,  reding  on  the 
fand,  effe&ually  prevents  all  air  from  coming  through 
and  getting  up  the  vent.  Accefs  is  had  to  this  damper 
by  a  door  which  can  be  (hut  tight  enough  to  prevent 
the  heated  air  of  the  room  from  wading  itfelf  up  the 
vent.  When  the  room  is  too  warm,  it  may  be  very  1a- 
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pidly  cooled  by  opening  this  door-  The  W’arm  air  rufh-  Stove, 
es  up  with  great  rapidity,  and  is  replaced  by  cool  air 
from  without. 

The  management  of  the  dove  is  as  folio wts.  About 
eight  o’clock  in  the  morning  the  pietchuck ,  or  fervant 
who  has  the  charge  of  the  doves,  takes  off  the  cover, 

(huts  ihe  damper-door,  and  opens  the  fire-place  door. 

He  tken  puts  in  a  handful  of  wrood  fliavings  or  draw, 
and  kindles  it.  This  warms  the  dove  and  vent,  and  be¬ 
gins  a  current  of  air  through  it.  He  then  Liys  a  few 
chips  on  the  foie  of  the  fire-place,  immediately  within 
the  door  ;  and  behind  this  he  arranges  the  billets  of 
birch  wood,  with  their  ends  inwards.  Then  he  lays  on 
more  wood  in  the  front,  till  he  thinks  there  is  enough. 

He  fets  fire  to  the  chips,  (huts  the  door,  and  opens  the 
fmall  wicket  at  its  bottom.  The  air  blows  the  flame 
of  the  chips  upon  the  billets  behind  them,  and  thus 
kindles  them.  They  confume  (lowly,  while  the  billets 
in  front  remain  untouched  by  the  fire.  The  fervant, 
having  made  his  firfl  round  of  the  rooms,  returns  to 
this  ftove,  and  opens  the  door  above  to  admit  air  into 
the  vent.  This  is  to  fupply  its  draught,  and  thus  to' 
check  the  draught  in  the  body  of  the  ftove,  wfoich  is 
generally  too  ftrong  at  this  time,  and  W'ould  confume 
the  fuel  too  fad.  By  this  time  the  billets  in  the  front 
are  burning,  firft  at  the  bottom,  and  the  reft  in  fuccef- 
fion  as  they  fink  down  on  the  embers  and  come  oppofite 
to  the  wicket.  The  room  does  not  yet  feel  any  effe6l 
from  the  fire,  the  heat  of  which  has  not  yet  reached  its 
external  furface ;  but  in  about  half  an  hour  this  growls, 
warm.  The  upper  door  is  fliut  again,  that  no  heat  may 
now  be  w'afled.  The  pietchnick  by  and  by  fpreads  th$ 
embeis  and  aflies  over  the -whole  bottom  of  the  fire-place* 
wdth  a  rake,  by  which  the  bottom  is  greatly  heated,  and 
heats  the  air  contiguous  to  it  externally  (for  it  (lands  on 
little  pillars)  very  powerfully.  He  takes  care  to  bring 
up  to  the  top  of  the  afhes  every  bit  of  wood  or  coal  that; 
is  not  yet  confirmed,  that  all  may  be  completely  expend¬ 
ed.  He  does  this  as  brifkly  as  poflible,  that  the  room, 
may  not  lofe  much  w'armed  air  by  keeping  open  the 
fire-place  door.  At  his  lad  vifit,  when  he  obferves  no 
more  glowing  embers,  he  ftiuts  the  fire-place  door  and. 
wicket,  and  puts  the  damper  on  the  paffage  above,  and 
(huts  its  door. — All  this  is  over  in  about  an  hour  and  a 
half  after  kindling  the  fire.  All  current  of  air  is  now 
at  an  end  within  the  dove,  and  it  is  now  a  great  mafs 
of  brick-work,  heated  to  a  great  degree  within,  but 
only  about  blood-warm  externally.  The  heat  gradually 
fpreads  outwards,  and  the  external  furface  of  the  dove 
acquires  its  greated  heat  about  three  o’clock  in  the 
afternoon  ;  after  which  it  gradually  cools  till  next  morn- 
ing. 

This  heat  feldom  is  fo  great  that  one  cannot  bear  to 
touch  the  dove  with  his  cheek,  and  to  keep  it  there.  In 
confequence  of  this  it  can  burn  none  of  the  duft  which 
unavoidably  falls  on  the  dove,  and  we  are  never  trou¬ 
bled  with  the  fickening  fmells  that  are  unavoidable  w’hen 
we*  employ  the  fmall  cad-iron  doves  much  heated.  The 
great  expence  of  heat  in  a  room  arifes  from  the  glafs 
window's.  The  pane  is  fo  thin  that  the  external  air 
keeps  it  continually  cold,  and  thus  the  windows  are 
continually  robbing  the  air  of  the  room  of  its  heat.  This 
expence  of  heat  is  reduced  to  lefs  than  one-third  by 
double  cafements.  The  inner  cafement  is  about  as 
much  colder  than  the  room  as  the  outer  cafement  is 

warmer 
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Stove,  warmer  than  the  air  of  the  fields ;  and  we  have  the  fin- 

— v -  gular  advantage  of  having  no  ice  formed  on  the  glaffes. 

But  to  enfure  this  lad  advantage,  the  feams  of  the  inner 
cafement  mad  be  patted  with  paper,  and  thofe  of  the 
outer  cafement  mud  be  left  unpaded.  If  we  do  the 
contrary,  we  fhall  certainly  have  ice  oh  the  outer  cafe¬ 
ment  •,  the  reafon  of  which  is  eafily  feen. 

We  have  been  thus  particular  in  our  defeription  of 
the  management,  becaufe  the  reafons  of  fome  particulars 
are  not  very  obvious,  and  the  praCice  would  not  readily 
occur  to  ps  in  this  country  •,  fo  that  a  perfon  who,  on 
the  faith  of  our  recommendation,  {hould  prefer  one  of 
thefe  doves  to  the  German  dove,  whofe  management  is 
fimple  and  obvious,  might  be  greatly  difappointed. 
Bat  by  following  this  method,  we  are  confident  that  the 
Radian  dove  will  be  found  much  fuperlor  both  in  warmth 
and  agreeable  air.  The  fpreading  out  of  the  embers, 
and  waiting  till  all  is  reduced  to  alhes  before  the  doors 
are  fliut,  is  alfo  abfolutely  neceflary,  and  a  liegleC  of  it 
would  exphfe  us  to  imminent  danger  of  fuffocation  by 
fixed  air  j  and  this  is  the  only  inconvenience  of  the  Ruf¬ 
fian  dove,  from  which  the  other  dove  is  free.  The  fix¬ 
ed  air  has  no  fmell  •,  and  the  fird  indication  of  its  pre¬ 
fence  is  a  flight  giddinefs  and  laditude,  which  difpofes  us 
to  fit  down  and  to  deep.  This  would  be  fatal  \  and  we 
mud  immediately  open  the  upper  paflage  and  the  fire¬ 
place  door,  fo  as  to  produce  a  drong  current  to  carry 
the  vitiated  air  of  the  room  up  the  chimney.  Throwing 
up  the  fafhes,  or  at  lead  opening  all  the  doors,  is  proper 
on  fuch  an  occafion. 

If  we  burn  pit-coal,  either  raw  ©r  charred,  this  pre¬ 
caution  is  dill  more  neceffary  }  becaufe  the  cinder  is  not 
fo  eafily  or  fo  foon  completely  confirmed.  This  fuel  will 
require  a  little  difference  in  the  management  from  wood 
fuel,  but  which  is  eafily  feen  by  any  perfon  of  refleCion. 
The  fafe  way  would  be  to  rake  out  all  half-burnt  coal 
before  (hutting  up  the  doors. 

If  we  ufe  raw  pit-coal,  great  care  is  neceflary  to 
prevent  the  accumulation  of  foot  in  the  upper  part  of 
the  dove.  It  is  an  inacceffible  place  for  the  chimney- 
fweep  ;  and  if  we  attempt  to  burn  it  out,  we  run  a  great 
rifk  of  fplitting  that  part  of  the  dove  which  is  the  mod 
(lightly  conftruCed.  It  is  advifable  therefore  to  burn 
it  away  every  day,  by  giving  a  brifk  draught  with  an 
open  door  for  five  minutes.  With  wood  or  coak  there 
is  no  danger. 

It  will  not  be  improper  in  this  place  to  give  fome  in- 
ftruCions  for  the  condruCion  of  doves  for  warming  feve- 
ral  floors  in  a  great  manufactory,  fuch  as  a  cotton-mill, 
or  a  public  library  or  mufeum. 

In  fuch  fituations  we  think  cleanlinefs,  wholefomenefs, 
and  fweetnefs  of  air,  no  lefs  neceflary  than  in  the  draw¬ 
ing  room  of  a  man  of  opulence.  We  therefore  recom¬ 
mend  the  brick-ftove  in  preference  to  the  iron  one  *,  and 
though  it  would  not  be  the  bed  or  mod  economical 
praCice  to  heat  it  but  once  a-day,  and  we  (hould  rather 
prefer  the  German  praCice  of  condant  feeding,  we  dill 
think  it  highly  proper  to  limit  the  heat  to  a  very  mode¬ 
rate  degree,  and  employ  a  large  furface. 

If  the  difpofition  of  the  rooms  allows  us  the  conve- 
niency  of  a  thick  party-wall,  we  would  place  the  dove 
in  the  middle  of  this  wall,  in  an  arch  which  pierces 
through  the  wall.  Immediately  above  this  arch  we 
wc’dd  carry  up  a  very  wide  chimney  through  the  whole 
height.  This  chimney  mud  have  a  p adage  opening 


5  1  s  T  0 

into  each  floor  cn  both  fides,  which  may  be  very  sccu-  $tov«. 

rately  fhut  up  by  a  door.  The  dove  being  fet  up  under  ^ - v"’“J 

the  arch,  it  mud  have  a  pipe  communicating  with  its 
flue,  and  rifing  up  through  this  chimney.  Could  an 
earthen  pipe  be  properly  fupported,  and  fecured  from 
fplitting  by  hoops,  we  diould  prefer  it  for  the  realoiis 
already  given.  But  as  this  is  perhaps  expelling  too 
much,  we  mud  admit  the  ufe  of  a  cad  iron  pipe.  This 
is  the  real  chimney  or  due  of  the  dove,  and  mud  be  of 
as  great  diameter  as  podible,  that  it  may  act,  by  an  e£- 
tenfive  furface,  all  the  way  up. 

The  dove  dands  under  the  arch  in  the  wall  ;  but  the 
air  that  h  warmed  by  its  furface  would  efcape  on  both 
fides,  and  would  be  expended  in  that  Angle  floor.  To 
prevent  this,  the  dove  mud  be  inclofed  in  a  cafe  :  this 
may  be  of  brick-work,  at  the  didance  of  two  or  three 
inches  from  the  dove  all  round.  It  mud  be  well  fhut 
in  above,  and  at  the  foundation  mud  have  a  row  of  fmall 
holes  to  admit  the  air  all  around  it.  This  air  will  then 
be  warmed  over  the  whole  fpace  between  the  dove  and 
the  cafe,  pafs  up  the  chimney,  and  there  receive  addi¬ 
tional  heat  from  the  flue-pipe  which  is  in  the  middle. 

Great  care  mud  be  taken  that  the  fire-place  door  have 
no  communication  with  the  fpace  between  the  dove  and 
its  cafe,  but  be  inclofed  in  a  mouth-piece  which  comes 
through  the  cafe,  and  opens  into  the  feeding  room. 

Thus  all  the  air  which  goes  -  up  to  the  rooms  will  be 
pure  and  wholefome,  provided  we  take  care  that  every 
thing  be  kept  clean  and  fweet  about  the  air-holes  below.  - 
Obferve  that  thofe  air-holes  which  are  near  the  furnace 
door  mud  be  inclofed  in  a  wooden  trunk  which  takes 
in  its  air  at  fome  didance  from  this  door  j  for  fince  the 
current  between  the  dove  and  cafe  may  be  almod  as  great 
as  the  current  within  the  dove  (nay,  when  a  pufF  of  wind 
beats  down  the  chimney,  it  may  even  exceed  it),  there 
is  a  rifk  of  fome  vitiated  air  and  fmoke  being  drawn  into  - 
the  cafe. 

If  the  dove  cannot  be  placed  in  the  arch  of  a  party- 
wall,  it  may  be  fet  adjoining  to  a^fide  or  outer  wall, 
and  furnidied  with  a  cafe,  a  large  chimney,  and  a  flue- 
pipe,  in  the  fame  manner.  But  in  this  cafe  a  great 
deal  of  heat  is  waded  on  this  outer  wall,  and  carried  off 
by  the  external  air.  In  this  fituation  we  would  recom¬ 
mend  to  line  that  part  of  the  wall  which  is  behind  the 
dove  (at  two  or  three  inches  didance),  and  the  whole 
of  the  chimney,  with  plader  on  laths.  Thefe  fhould  be 
nailed  on  battens  properly  fadened  on  the  wall,  leaving 
a  fpace  of  an  inch  between  the  laths  and  the  wall.  The 
plader  diould  be  of  the  mod  fpungy  kind,  having  in  it  a 
quantity  of  clay  in  powder  indead  of  the  fall  proportion 
of  fand.  Horfe-dung,  wafhed  with  water  and  drained 
through  coarfe  flannel,  leaves  a  great  portion  of  unafli- 
milated  vegetable  fibre,  which  will  mix  very  intimately 
in  the  plader,  and  make  it  a  fubdance  very  unfit  for  con¬ 
ducing  heat.  There  is  no  danger  of  catching  fire  by  this 
lining.  We  have  feen  a  mod  tremendous  fire  ra^e  for 
three  hours,  in  contadl  with  a  partition  of  lath  and 
plader  (on  the  plader-fide  however),  without  difcolour- 
ing  the  thin  laths  on  the  other  fide.  We  once  faw  a 
cottage  chimney  on  fire,  and  burn  till  the  foot  was  con- 
fumed.  This  chimney  was  nothing  but  a  pipe  of  a  foot 
wide,  made  of  laths,  and  pladered  on  the  infide  and 
out  fide  ;  and  it  patted  through  a  thatched  roof.  We 
therefore  recommend  this  in  place  of  the  brick-cafe  for  ‘ 

inclofing  the  dove.  It  would  fave  heat  5  and  as  it  might 

be 
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Stove,  be  made  in  pieces  on  detached  frames,  which  could  be 
joined  by  iron  {traps  and  hinges,  any  part  of  the  itove 
could  be  laid  open  for  repairs  at  pleafure. 

We  have  no  hefitation  in  faying  that  a  {tove  conftruc- 
ted  in  this  manner  would  be  greatly  fuperior  in  power 
to  any  we  have  feen,  and  would  be  free  from  many  of 
their  difgufting  defeats.  We  beg  leave  therefore  to  in¬ 
troduce  here  the  defcription  of  one  which  was  to  have 
been  erected  in  one  of  the  churches  of  the  city  of  Edin¬ 
burgh. 

Eig*  4.  Fig.  4.  is  a  fketch  of  the  plan  of  the  church  contained 

in  the  parallelogram  AFED.  P  marks  the  place  of  the 
pulpit,  and  LMNO  the  front  of  the  galleries.  Thefe 
are  carried  back  to  the  fide-walls  AB  and  DC.  But  at 
the  end  oppofite  to  the  pulpit  they  do  not  reach  fo  far, 
but  leave  a  fpace  BFEC  about  12  feet  wide.  Below 
the  back  of  the  galleries,  on  each  fide,  there  is  a  paf- 
Fage  ABGH,  KICD,  feparated  from  the  feated  part 
of  the  church  by  partitions  which  reach  from  the  floer 
to  the  galleries,  fo  that  the  fpace  HGIK  is  completely 
fhut  in.  The  church  is  an  ancient  Gothic  building,  of 
a  light  and  airy  ftru&ure,  having  two  rows  of  large  win¬ 
dows  above  the  arcades,  and  a  fpacious  window  in  the 
€3 ft  end  above  the  pulpit.  The  congregation  complain 
of  a  cold  air,  which  they  feel  pouring  down  upon,  their 
heads.  This  is  more  particularly  felt  by  thofe  fitting  in 
the  fronts  of  the  galleries.  We  imagine  that  this  arifes 
xhiefly  from  the  extenfive  furface  of  the  upper  row  of 
windows,  and  of  the  cold  ftone-walls  above,  which  robs 
the  air  of  its  heat  as  it  glides  up  along  the  fides  of  the 
church.  It  becomes  heavier  by  collapfing,  and  in  this 
Bate  defcends  in  the  middle  of  the  church. 

The  ftove  S  is  placed  againft  the  middle  of  the  weft 
wall  at  the  diftance  of  a  few  inches,  and  is  completely 
jnclofed  in  a  cafe  of  lath  and  plafter.  The  vent,  which 
is  to  carry  off  the  fmoke  and  burnt  air,  is  conveyed  up 
or  along  the  wall,  and  through  the  roof  or  fide-wall, 
but  without  any  communication  with  the  cafe.  In  like 
manner  the  fire-place  door  is  open  to  the  paffage,  with¬ 
out  communicating  with  the  cafe  $  and  care  is  taken  that 
the  holes  which  admit  the  air  into  the  cafe  are  fo  dif- 
•pofed  that  they  fliall  run  no  rilk  of  drawing  in  any  air 
from  the  fire-place  door. 

From  the  top  of  this  cafe  proceed  two  trunks  £) ,  R, 
each  of  which  is  two  feet  broad  and  fix  inches  deep, 
coated  within  and  without  with  the  molt  fpungy  plafter 
that  can  be  compofed.  For  this  purpofe  we  ftiould  re¬ 
commend  a  compofition  of  powdered  charcoal  and  as 
much  clay  and  quicklime  as  will  give  it  a  very  flight  co- 
hefion.  We  know  that  a  piece  of  this  may  be  held  in 
the  hand,  without  inconvenience,  within  an  inch  of  where 
it  is  of  a  glowing  red  heat. — Thefe  trunks  open  into 
another  trunk  XVTYZ,  which  ranges  along  the  parti¬ 
tion  immediately  under  the  galleries,  and  may  be  form¬ 
ed  externally  into  a  corniche,  a  little  maflive  indeed,  but 
not  unfightly  in  a  building  of  this  ftyle.  This  trunk  is 
coated  in  the  fame  manner.  It  has  feveral  openings 
/?,  <3,  &c.  which  have  Aiders  that  can  be  drawn  afide  by 
means  of  handles  acceflible  from  the  outer  paffage. — At 
the  extremities  X  and  Z  of  this  trunk  are  two  perpen¬ 
dicular  trunks  which  come  up  through  the  galleries,  and 
nre  continued  to  a  confiderable  height.  At  their  junc¬ 
tion  with  the  horizontal  trunk  are  two  doors  large 
enough  to  admit  a  lamp.  Each  perpendicular  trunk  has 
*lfo  a  valve  by  which  it  can  be  completely  flopped. 
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The  ftove  is  managed  as  follows :  Early  in  the  morn-  Stove, 
ing  the  fuperintendant  ftiuts  all  the  Aiders,  and  fets  a 
lamp  (burning)  in  each  of  the  trunks  X  and  Z,  and 
{huts  the  doors.  He  then  puts  on  and  kindles  the  fire 
in  the  ftove,  and  manages  it  either  in  the  Ruffian  or 
German  method.  Perhaps  the  latter  is  preferable,  as 
being  liable  to  feweft  accidents  from  miftake  or  negk^t. 

The  lamps  fet  in  the  lower  ends  of  the  upright  trunks 
prefently  warm  them,  and  produce  a  current  of  air  up¬ 
wards.  This  muff;  be  fupplied  by  the  horizontal  trunk, 
which  muft  take  it  from  the  cafe  round  the  ftove.  Thus 
a  current  is  begun  in  the  direftion  we  wilh.  By  and 
by  the  air  in  the  cafe  acquires  heat  from  the  ftove,  and 
the  current  becomes  extremely  brifk.  When  the  ma¬ 
nager  perceives  this,  he  removes  the  lamps,  fhuts  the 
valves,  and  opens  the  holes  a ,  &x.  beginning  with 

the  moft  remote,  and  proceeding  flowly  towards  the 
ftove  from  each  extremity  of  the  horizontal  branches. 

The  heated  air  now  iffues  by  thefe  holes,  glides  along 
the  ceiling  below  the  galleries,  and  efcapes,  by  rifing 
up  along  the  fronts  of  the  galleries,  and  will  be  fenfibly 
felt  by  thofe  fitting  there,  coming  on  their  faces  with  a 
gentle  warmth.  It  will  then  rife  (in  great  part)  ftraight 
up,  while  fome  of  it  will  glide  backwards,  to  the  com¬ 
fort  of  thofe  who  fit  behind. 

The  propriety  of  {hutting  the  valves  of  the  upright 
trunks  is  evident.  If  they  were  left  open,  no  air  would 
come  out  by  the  holes  a ,  z?,  &c. ;  but,  on  the  contrary, 
the  air  would  go  in  at  thefe  holes  to  fupply  the  current, 
and  the  ftove  be  rendered  ufelefs.  The  air  delivered  by 
thefe  holes  will  keep  clofe  to  the  ceiling,  and  will  not, 
as  we  imagine,  incommode  thofe  who  fit  below  the  gal¬ 
leries.  But  if  it  fhould  be  found  to  render  thefe  parts 
too  warm,  holes  may  be  pierced  through  the  ceiling, 
by  which  it  will  rife  among  the  people  above,  and  muft 
be  very  comfortable.  It  will  require  the  careful  atten¬ 
tion  of  fome  intelligent  perfon  to  bring  all  this  into  a 
proper  train  at  firft,  by  finding  the  proper  apertures  of 
the  different  holes,  fo  as  to  render  the  heat  equable 
through  the  whole  fpace.  But  this  being  once  afcertain- 
ed  the  difficulty  is  over. 

The  air  trunks  muft  be  very  capacious.,  but  may  be 
contradled  towards  the  extremities  as  their  lateral  dif- 
charges  diminish  \  and  the  row  of  holes  which  admit 
the  air  to  the  cafe  round  the  ftove  muft  be  fully  able  to 
fupply  them. 

It  muft  be  obferved,  that  in  this  conftrudlion  the 
afcenfional  force  is  but  fmall.  It  is  only  the  height  of 
a  ftiort  column  of  wTarm  air  from  the  ground  to  the  gal¬ 
leries.  At  firft  indeed  it  is  great,  having  the  unlimited 
height  of  the  perpendicular  trunks  at  X  and  Z  \  but 
during  the  ufe  of  the  ftove  it  is  reduced  to  nine  or  ten 
feet.  It  is  neceffary,  therefore,  that  the  ftove  be  highly 
heated,  perhaps  confiderably  beyond  the  Ruffian  prac¬ 
tice,  but  yet  inferior  to  the  heat  of  the  German  iron 
ftoves.  But  ftill  we  ftrongly  recommend  the  brick  or 
pottery  ftoves,  on  account  of  the  wholefome  fwreetnefs  of 
the  air  which  they  fumifh  *,  and  wre  are  certain  that  a 
ftove  of  moderate  dimenfions,  eight  feet  long,  for  in- 
ftance,  by  eight  feet  high,  will  be  fufficient  for  warming 
a  church  holding  1200  or  1500  people.  If  the.  ftove 
could  be  placed  lower,  which  in  many  fituations  is  very 
pradlicable,  its  effeft  would  be  proportionally  greater, 
becaufe  all  depends  on  the  rapidity  of  the  current. 

When  we  are  limited  in  height,  we  muft  extend  the 
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Stove,  flove  fo  much  the  more  in  length,  and  make  the  air 
"P"Y™~  trunks  more  capacious.  Tliefe  and  many  other  circum- 
fiances  of  local  modification  muft  be  attended  to  by  the 
eretlor  of  the  Hove  ;  and  without  the  judicious  attention 
of  an  intelligent  artift,  we  may  exped  nothing  but  dif- 
appointmcnt.  It  is  hardly  pcffible  to  give  inflations 
fuited  to  every  fituation  j  but  a  careful  attention  to  the 
general  principle  which  determines  the  afcenfional  force 
will  free  the  artift  from  any  great  rife  of  failure. 

We  may  fay  the  fame  thing  of  ftoves  for  conferva- 
tories,  hot-houfes,  hot  walls,  &cc.  and  can  hardly  add 
any  thing  of  confequence  to  what  we  have  already  faid 
on  thefe  heads  in  the  article  Pneumatics. 

We  muft  not,  however,  difmils  the  fubje£l  without 
taking  notice  of  the  very  feeclous  projeds  which  have 
been  frequently  offered  for  drying  malt  by  itoves.  Many 
of  thefe  are  to  be  feen  in  the  publications  of  the  Aca¬ 
demies  of  Stockholm,  Upfal,  Copenhagen  \  and  fome 
have  been  ereded  in  this  kingdom,  but  they  have  not 
been  found  to  anfwer. 

We  apprehend  that  they  cannot  anfwer.  To  dry 
malt,  and  make  it  fit  for  the  ales  and  beers  for  which 
this  ifland  is  fo  famous,  it  is  by  no  means  enough  that 
we  give  it  a  proper  and  an  equable  fupply  of  heat. — 
This  -alone  w’ould  bake  it  and  make  it  flinty,  caufing 
the  moiflure  to  penetrate  the  mealy  particles  of  the  grain  ; 
and,  by  completely  diffolving  the  foluble  parts,  would 
render  each,  kernel  an  uniform  mafs,  which  would  dry 
into  a  flinty  grain,  breaking  like  a  piece  of  glafis. — A 
grain  of  malt  is  not  an  inert  pulp.  It  is  a  SEED,  in  an 
adive  flate,  growing,  and  of  an  organ’ zed  ftrudure. 
We  wifh  to  flop  it  in  this  flate,  and  kill  it,  not  by 
heating  it,  but  by  abflrading  its  moiflure.  We  thus 
leave  it  in  its  granulated  or  organized  form,  fpungy,  and 
fit  for  imbibing  water  in  the  mafh  tub,  without  running 
into  a  pafte. 

To  accomplifh  thefe  purpofes,  the  conflation  of  our 
malt  kilns  feems  very  well  adapted.  The  kiln  is  the 
only  flue  of  the  furnace,  and  a  copious  current  of  air  is 
formed  through  among  the  grains,  carrying  off  with  it 
the  water  which  is  evaporating  by  the  heat.  But  this 
evaporation,  being  chiefly  in  confequence  of  the  vapour 
being  immediately  diffolved  by  the  pafling  air,  will  flop 
as  foon  as  the  current  of  air  flops.  This  current  has  to 
make  its  way  through  moifl  grain,  laid  in  a  pretty  thick 
bed,  and  matted  together.  Some  force,  therefore,  is 
neceffary  to  drive  it  through.  This  is  furniflied  by  the 
draught  of  the  kiln.  Subftituting  a  flove,  immediate¬ 
ly  applied  to  the  malt,  will  not  have  this  eifed.  The 
only  way  in  which  we  think  this  can  be  done  different 
from  the  prefent,  is  to  have  a  horizontal  flue,  as  has 
been  propofed  in  thefe  projeds,  fpread  out  at  a  fmall 
diftance  below  the  grate  on  wfliich  the  malt  is  laid,  and 
to  cover  the  whole  with  a  high  dome,  like  a  glafs-houfe 
dome.  This  being  filled  with  a  tall  column  of  hot  air, 
and  having  no  paffage  into  it  but  through  the  malt, 
would  produce  the  current  wfliich  we  want.  We  are 
convinced  that  this  will  make  much  lefs  fuel  ferve  j  but 
we  are  by  no  means  certain  that  the  fulphureous  and 
carbonic  acid  wflih  h  accompanies  the  air  in  our  common 
kiln  is  not  a  neceflary  or  a  ufeful  ingredient  in  the  pro- 
cefs.  It  is  well  knowrn  that  different  coaks,  cinders,  or 
charcoals,  impart  different  qualities  to  the  malts,  and 
are  preferred  each  for  its  own  purpofe. 

A  flove  conflated  on  fimilar  principles,  but  compo* 
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fed  of  very  different  materials,  has  been  lately  ereded 
in  feveral  of  the  churches  in  Edinburgh.  This  flove, 
which  is  formed  entirely  of  calt  iron,  may  be  confidered 
as  a  double  flove,  an  outei  cale,  and  a  iuinace  or  inner 
flove.  The  fuel  is  burnt  in  the  inner  flove  \  and  the 
fmoke  produced  during  the  procefs  of  combuftion,  is 
carried  off  by  a  chimney,  wrhich  paffes  through  the  top 
of  the  outer  flove,  and  is  conveyed  to  the  omfide  of  the 
building.  The  ouier  cafe  includes  not  only  the  furnace 
or  inner  flove,  but  alio  a  confiderable  fpace,  occupied 
by  the  air  of  the  atmofphere,  which  is  freely  admitted 
through  a  number  of  openings  placed  around  it  ;  and 
when  any  current  of  air  is  produced,  it  paffes  off  from 
the  fpace  between  the  outer  cafe  and  inner  flove,  and  is 
conveyed  by  tubes  through  the  body  of  the  apartment. 
But  we  fliall  firfl  deferibe  the  different  parts  of  which 
the  flove  is  compofed,  after  which  we  fliall  be  better 
able  to  underfland  its  mode  of  operation. 

Fig.  5.  exhibits  a  perfpe&ive  view  of  this  flove.  AB 
is  the  body,  w’hich  is  about  three  feet  high,  and  of  a 
circular  form.  BC  is  a  fquare  pedeftal  on  which  the 
flove  is  placed,  and  which  contains  the  afh  pit  DD. 
The  height  of  the  pedeftal  is  about  a  foot,  and  it  is 
nearly  irifulated  by  refling  on  the  fpherical  fupports  a  a, 
alfo  of  caft  iron.  EEE  are  openings  in  front  of  the 
aih  pit  through  which  the  air  enters  to  fupport  the  com- 
buflion.  Thefe  openings  can  be  enlarged  or  diminifhed, 
or  opened  and  iliut  at  pleafure.  FF  is  the  door  of  the 
furnace  through  which  the  fuel  is  introduced.  This 
door  is  attached  to  the  inner  furnace,  and  is  double.  It 
is  one  foot  broad,  and  11  inches  high.  GG  is  the 
chimney,  which  paifes  from  the  furnace  within,  through 
the  outer  cafe,  and  conveys  the  fmoke  out  of  the  build¬ 
ing.  HH  are  openings  in  the  outer  cafe,  and  are  eight 
in  number,  through  which  the  air  enters,  and  being 
heated,  is  greatly  rarified,  and  piffes  off  through  the 
funnel  or  pipe  > III.  This  pipe  communicates  only  with 
the  outer  flove,  and  being  thut  at  the  end  K,  the  air 
ruflies  out  from  the  fmall  tubes  LL,  inferted  into  the 
fide  of  the  pipe  1111,  and  thus  mixes  with  the  cold 
air  of  the  church.  The  diameter  of  the  outer  cafe  at 
the  bottom  is  about  two  feet,  and  the  diameter  of  the 
furnace  within  is  about  16  inches. 

Fig.  6.  is  a  feflion  of  the  flove.  AB  is  the  outer  cafe, 
from  which  paffes  off  the  pipe  or  funnel  CGC,  by  which 
the  heated  air  is  conveyed  through  the  church.  DD  is 
the  furnace  in  the  infide,  in  which  the  fuel  is  burnt, 
and  EEE  is  the  chimney  or  funnel  wrhich  conveys  the 
fmoke  from  the  inner  furnace  out  of  the  building.  It 
paffes  through  the  outer  flove  AB  at  F. 

Fig.  7.  is  a  plan  of  this  flove.  AB  is  the  pedeftal 
on  which  it  refts,  and  ivhich  contains  the  afh  pit.  CC 
is  the  outer  cafe,  and  DD  is  the  furnace  within,  in 
which  are  feen  the  tranfverfe  bars  which  fupport  the 
fuel. 

The  length  of  the  body  of  the  church,  in  which  twp 
•floves  of  the  form  and  dimenfions  now  deferibed  are 
erefted,  is  about  60  feet,  and  the  breadth  is  about  45 
feet.  The  tubes  III  I  are  conveyed  along  the  low^er 
edge  of  the  gallery,  about  half  the  length  of  the  church. 
The  fires  are  lighted  up  about  four  or  five  o’clock  on 
the  Sunday  morning,  during  the  earlier  part  of  the  cold 
feafon  ;  but  as  the  feafon  advances,  it  is  ufual  to  light 
them  up  the  night  before.  From  this  time  till  the  con¬ 
gregation  affemble  for  the  afternoon  fervice,  the  furnaces 
J  A  arc 
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Stove,  are  kept  confiantly  fupplied  witli  fuel.  By  this  manage- 
ment  the  air  in  the  church  is  kept  comfortably  warm 
during  the  coldefl:  feafon  of  the  year. 

Thefe  doves,  it  appears  to  us,  are  fufceptible  of  fome 
improvement,  both  in  their  conftru<ftion  and  in  the 
places  in  which  they  are  eredted.  With  regard  to  the 
firfi:  circumftance,  an  external  coating  of  plafter  work, 
or  of  the  fame  kind  of  materials  as  are  ufed  for  coating 
the  infide  of  chemical  furnaces,  would  be  of  fome  ufe  in 
preventing  an  unneceflary  wade  of  heat,  as  well  as  the 
difagreeable  fmell  which  is  fometimes  complained  of, 
and  which  is  fuppofed  to  arife  from  the  combuftion  of 
light  bodies  floating  in  the  air  and  drawn  by  the  current 
to  the  heated  metal  }  and  with  regard  to  the  lafl,  viz. 
the  places  in  which  they  are  eredted,  it  is  perfectly  ob¬ 
vious  that  they  ought  to  be  as  completely  infulated  as 
poflible,  and  particularly  ought  not  to  communicate 
with  any  body  which  is  a  good  condu&or  of  heat.  Some 
of  the  doves  eredled  in  the  churches  of  Edinburgh, 
which  we  have  examined,  are  faulty  in  this  refpedh 
One  in  particular  is  placed  in  clofe  contadl  with  a  gable 
wall. 

The  quantity  of  coals  confumed  in  two  of  thefe  doves 
in  one  of  the  churches  of  Edinburgh  during  the  courfe 
of  a  feafon,  we  have  been  informed,  amounts  to  about 
five  carts  of  1  2  cwt.  each  j  fo  that  at  the  Edinburgh 
prices  of  coal,  the  expence  for  fuel  for  heating  one  of 
the  churches  is  about  50  drillings.  This  being  added 
to  the  expences  of  attendance,  includes  the  whole  ex¬ 
penditure,  befidcs  fome  occafional  repairs  which  are  re¬ 
quired  in  heating  a  church  of  the  above  dimenfions. 

The  following  is  the  defcription  of  an  improved  dove 
by  Mr  Field  of  Newman  Street  London,  in  which,  it  is 
dated  by  the  author,  the  various  advantages  of  heating, 
boiling,  deaming,  evaporating,  drying,  ventilating,  &c. 
are  united  5  fome  of  which  we  diall  detail  in  his  own 
words. 

44  Fig.  8.  reprefents  a  longitudinal  fedtion  of  the  dove, 
fhowing  the  courfe  of  the  air  from  its  entrance  into  the 
flues  of  the  dove  at  A,  to  its  entrance  into  the  upper 
chamber  of  the  dove  at  B  \  and  alfo  the  courfe  of  the 
fmoke  from  the  fire-place  at  C,  till  it  efcapes  from  the 
dove  at  D.  E,  E,  are  the  doors  or  openings  of  the  fire¬ 
place  and  afh'hole. 

44  Fig.  9.  is  a  fimilar  iedlion  at  right  angles  with  the 
above,  exhibiting  the  courfe  of  the  air  through  the  cham¬ 
bers  of  the  dove,  from  its  entrance  into  the  chamber  N° 
I.  at  B  to  its  entrance  beneath  the  fire-place  at  F.  This 
figure  alfo  fhows  fedfions  of  the  flues,  with  the  divifions 
through  which  the  air  and  fmoke  pafsfeparately,  the  fmoke- 
flue  in  the  centre,  and  the  air-flues  on  each  fide.  G,  G, 
are  doors  and  openings  through  which  the  articles  to  be 
dried  are  introduced  into  the  chambers. 

“  When  the  fire  is  lighted,  and  the  doors  of  the  cham¬ 
bers,  afh  hole,  and  fire-place,  clofed,  the  air  by  which  the 
fire  is  fupplied  enters  at  A,  fig  8.  pafles  through  the  air- 
flues  a,  a ,  a,  a ,  enters  the  upper  chamber  at  B,  traverfes 
and  defcends  through  the  chambers  N°  1,  2,  3,  and  ar¬ 
rives  beneath  the  fire  at  F,  fig.  9.  Having  fupplied  the 
fire  with  oxygen,  it  pafles  through  the  flue  with  the  fmoke, 
and  efcapes  atD,  heating  in  its  protracted  courfe  the  cham¬ 
bers  and  air-flues. 

“  As  the  cold  air  enters  the  dove  at  A,  immediately 
above  a  plate  forming  the  top  of  the  fire-place,  and  pur- 
fues  a  fimilar  route  with  the  fire-flue,  it  enters  the  cham¬ 


bers  very  much  heated  and  rarefied.  Hence  any  moifl  Stove., 
fubflance  placed  in  the  chambers  evaporates  in  confe-  Stour- 
quence,  not  only  of  the  heated  flues  circulating  round  , 
them,  but  of  a  dream  of  warm  rarefied  air,  which,  while 
it  continually  raifes  evaporation,  as  continually  bears  a- 
way  the  exhaled  moidure  in  its  paffage  to  the  fire,  thus 
imitating  the  gradual  and  efficacious  plan  of  nature  in 
drying  by  the  fun  and  air.  While  thefe  effedts  are  tak¬ 
ing  place  within  the  dove,  part  of  the  air  which  enters 
at  A,  fig.  8.  and  9.  pafles  through  air-flues  on  the  other 
fide  of  the  fire-flue,  purfues  a  parallel  courfe  with  the  fird, 
and  gives  out  a  current  of  warm  air  to  the  room  at  an 
aperture  H.  This  effedl  may  be  obtained  in  a  much 
higher  degree,  if  the  doors  of  the  chambers  and  afh-hole 
are  opened  :  fhould  the  hand  or  face  be  then  brought 
near,  they  would  be  fanned  with  a  dream  of  warm  air, 
efpecially  from  the  upper  chamber. 

44  By  means  of  this  dove  I  have  evaporated  milk  to 
drynefs,  without  burning  or  difcolouring  it ;  and  have 
dried  cherries,  plums,  and  other  fruits,  fo  as  to  imitate 
thofe  which  are  received  from  abroad.  I  have  repeat¬ 
edly  dried  colours  and  the  mod  delicate  fubdances  with¬ 
out  the  flighted  injury,  even  though  the  operation  pro¬ 
ceeded  quickly. 

44  The  height  of  the  dove  is  about  five  feet  and  a,halfp 
its  diameter  two  feet  and  a  half,  and  that  of  the  flues  four 
inches.  The  external  part  is  conftrudled  of  brick,  and 
the  internal  parts  of  thin  Ryegate  or  fire-done,  except 
the  top  of  the  fire-place,  which  is  a  plate  of  cad  iron. 

Were  it  to  be  wholly  formed  of  iron,  its  efiedls  would 
necefiarily  be  more  powerful. 

44  Fig.  10.  reprefents  an  extenfion  of  the  plan,  in  which 
doves  of  this  kind  may  be  advantageoufly  connedled  with 
one  or  more  furnaces  for  chemical  or  other  ufes.  The 
fire-place,  brought  out,  either  in  front  or  on  one  fide,  by 
the  prefent  pofitions  of  its  crown  I,  forms  a  reverbera¬ 
tory  furnace,  or  will  make  a  fand-bath  by  reverting  it. 

44  The  fpace  occupied  by  the  fire-place  in  fig.  8.  may 
in  this  be  converted  into  apartments  for  evaporating  fub¬ 
dances,  or  occafionally  for  cooling  them  by  an  opening 
at  K  to  admit  cold  air,  while  the  warm  air  of  the  dove 
is  excluded  by  a  regider  or  door.  The  dotted  lines  fliow 
the  manner  in  which  a  fecond  furnace  may  be  connedled 
by  an  opening  into  the  flue  at  L. 

44  In  addition  to  the  ufes  already  pointed  cut,  this 
dove  would  probably  be  found  extremely  ferviceablc  in 
drying  japanner^  goods,  and  confirming  the  noxicus  fumes 
and  gas  which  ariie  from  the  oil  <Thd  varnifh  ufed  in  this 
bufinefs. 

44  Since  the  ftove  is  not  limited  to  any  certain  dimen¬ 
fions,  it  might  be  adapted  to  the  drying  of  malt  and 
hops,  perhaps  of  herbs,  corn,  and  feeds  generally.  It 
might  alfo  be  accommodated  to  the  purpofes  of  the  fugar- 
bakers,  connedled  with  the  great  fires  they  employ  for 
their  boilers.  It  has  been  (Irown  to  be  ufeful  in  the  con¬ 
fe  dli  oners  art,  and  probably  it  may  be  equally  fo  in  bak¬ 
ing  bifeuits  for  the  navy  ;  nor  lefs  fo  in  drying  linen  for 
the  laundrefs,  dyer,  calico-printer,  and  bleacher.  I  have 
myfelf  found  it  well  accommodated  for  a  chemical  elabo- 
ratory  *  ”  *  Phil 

STOURBRIDGE,  or  Sturbich,  the  name  of  %Ma%' yul 
field  near  Cambridge,  noted  for  its  famous  fair  kept  an¬ 
nually  on  the  7th  of  September,  ai  d  which  continues 
for  a  fortnight.  The  commodities  are,  horfes,  hops, 
iron,  wool,  leather,  cheefe,  §cc.  This  place  is  alfo 

noted 
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noted  for  an  excellent  fpecies  of  clay  capable  of  refill- 
ing  an  intenfe  heat.  It  is  ufed  in  making  pots  for 
glals-hottfes,  fire-bricks,  &c.  *,  and  is  fold  at  an  high 

price.  .  A 

STOW,  the  name  of  a  market-town  m  Glouceiter- 

jQure  in  England,  fituated  in  W.  Long.  i.  50.  N.  Lat. 
51.  54.  It  is  alfo  the  name  of  a  fine  feat  of  the  mar¬ 
quis  of  Buckingham  in  Buckinghamfhire.  Here  are  the 
befl  gardens  in  England,  adorned  with  bulls,  ftatues, 
obelilks,  pavilions,  and  temples.  It  is  two  miles  from 
the  town  of  Buckingham. 

Stow,  John ,  the  indullrious  hidorian,  fon  of  1  homas 
Stow  merchant-taylor  of  St  Michael’s,  Cornhill,  in 
London,  was  born  about  the  year  x 5  2 5 •  ^  earty 
part  of  his  life  we  know  very  little,  except  that  he  was 
bred  to  his  father’s  bufinefs,  which  in  the  year  1560  he 
relinquilhed,  devoting  himfelf  entirely  to  the  fludy  of 
our  ancient  hidorians,  chronicles,  annals,  charters,  re- 
giders,  and  records.  Of  thefe  he  made  a  confiderable 
col  left  ion,  travelling  for  that  purpofe  to  different  parts 
of  the  kingdom,  and  tranfciibing  fuch  manufcripts  as  he 
could  not  purchafe.  But  this  profeflign  of  an  antiquary 
being  attended  with  no  prefen t  emolument,  he  was  ob¬ 
liged  for  fubfillence  to  return  to  his  trade.—— It  happen¬ 
ed,  however,  that  his  talents  and  necefiities  were  made 
known  to  Dr  Parker  archbilhop  of  Canterbury  3  who 
being  himfelf  an  antiquary,  encouraged  and  enabled  Mr 
Stow  to  profecute  his  darling  Trudy.  In  thofe  times  of 
perfection,  though  Elizabeth  was  then  upon  the  throne, 
honell  John  Stow  did  not  efcape  danger.  His  colleftion 
of  Popifh  records  was  deemed  caufe  of  fufpicion.  His 
younger  brother  Thomas  preferred  no  lefs  than  140  ar¬ 
ticles  againll  him  before  the  ecclefiallical  commifiion  3 
but  the  proof  being  infufficient,  he  was  acquitted.  In 
1565  he  fir  It  publilhed  his  Summary  of  the  Chronicles 
of  England.  About  the  year  1584  he  began  his  Sur¬ 
vey  of  London.  In  1 585  he  was  one  of  the  Iw’o  col- 
Jcftors  for  a  great  mufter  of  Limeftreet  ward  :  in  the 
Tame  year  he  petitioned  the  corporation  of  London  to 
bellow  on  him  the  benefit  of  two  freemen,  to  enable 
him  to  publifh  his  furvey  ;  and  in  1589  he  petitioned 
again  for  a  penfion.  Whether  he  fucceeded,  is  not 
known.  Pie  was  principally  concerned  in  the  fecond 
edition  of  ITclinfhed’s  chronicle,  publifhed  in  1587.  He 
alfo  correfted,  and  twice  augmented,  Chaucer’s  works, 
publilhed  in  1  ^6  x  and  in  1597*  His  furvey  of  London 
was  firft  publifhed  in  1598.  To  thefe  laborious  works 
he  would  have  added  his  large  Chronicle,  or  Hidory  of 
England  ;  but  he  lived  only  to  publifh  an  abflraft  of  it, 
under  the  title  of  Flores  Hifloriarum .  The  folio  volume, 
which  was  printed  after  his  death,  with  the  title  of  Stouts 
Chronicle ,  was  taken  from  his  papers  by  Edmund  Howes. 
Having  thus  fpent  his  life  and  fortune  in  thefe  laborious 
purfuits,  he  was  at  lafl  obliged  to  folicit  the  charitable 
and  well  difpofed  for  relief.  For  this  purpofe,  Ling 
James  I.  granted  him,  in  1603,  a  brief,  which  was  re¬ 
newed  in  1604,  authorizing  him  to  colleft  in  churches 
the  benefaftiens  of  his  fellorv-citizens.  He  died  in  A- 
pril  1605,  aged  80  3  and  was  buried  in  his  parifh  church 
of  St  Andrew’s,  Underlhaft,  where  Ills  widow  erefted  a 
decent  monument  to  his  memory.  John  Stow  was  a 
mod  indefatigable  antiquarian,  a  faithful  hiflorian,  and 
Si n  honed  man. 

STOWMARKET,  a  town  of  Suffolk,  in  England, 
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fituated  in  E.  Long.  1.  6.  N.  Lat.  52.  16.  It  is  a 
large  handfome  place,  fituated  between  the  branches  of 
the  rivers  Gypping  and  Orwell,  and  is  remarkable  for  u 
having  the  bed  cherries  in  England. 

STOWAGE,  the  general  difpofition  of  the  feveral 
materials  contained  in  a  (hip’s  hold,  with  regard  to  their 
figure,  magnitude,  or  folidity. 

In  the  dowage  of  different  articles,  as  ballad,  calks, 
cafes,  bales,  and  boxes,  there  are  feveral  general  rules 
to  be  obferved,  according  to  the  circumilances  or  qua¬ 
lities  of  thofe  materials.  The  calks  which  contain  any 
liquid  are,  according  to  the  fea  phrafe,  to  be  hung-up 
and  bilge-free ,  i.  e.  clofely  wedged  up  in  an  horizontal 
pofition,  and  reding  on  their  quarters  :  lb  that  the  bil¬ 
ges  where  they  are  thicked  being  entirely  fiee  all  round, 
cannot  rub  againft  each  other  by  the  motion  of  the  vef- 
fel.  Dry  goods,  or  fuch’ as  may  be  damaged  by  the 
water,  are  to  be  carefully  inclofed  in  calks,  bales,  cafes, 
or  wrappers  ;  and  wredged  off  from  the  bottom  and  Tides 
of  the  (hip,  as  well  as  from  the  bow,  mads,  and  pump- 
well.  Due  attention  mud  likewife  be  had  to  their  dif¬ 
pofition  with  regard  to  each  other,  and  to  the  trim  and 
centre  of  gravity  of  the  (hip  3  fo  that  the  heavied  may 
always  be  neared  the  keel,  and  the  lighted  gradually 
above  them. 

STRABISMUS,  fquinting.  See  Medicine  Index. 

STRABO,  a  celebrated  Greek  geographer,  philofo- 
pher,  and  hidorian,  was  born  at  Amalia,  and  was  de- 
feended  from  a  family  fettled  at  Gnoflus  in  Crete.  He 
was  the  difciple  of  Xenarchus,  a  Peripatetic  philofopher, 
and  at  length  attached  himfelf  to  the  Stoics.  He  con- 
trafted  a  drift  friendihip  with  Cornelius  Gallus,  gover¬ 
nor  of  Egypt,  and  travelled  into  feveral  countries  to  ob- 
ferve  the  fituation  of  places,  and  the  cudoms  of  nations. 
He  flouridred  under  Augudus,  and  died  under  Tiberius 
about  the  year  25,  in  a  very  advanced  age. — He  com- 
pofed  feveral  works,  all  of  which  are  loft  except  his  Geo¬ 
graphy  in  17  books;  which  are  judly  edeemed  very  pre¬ 
cious  remains  of  antiquity.  The  two  fird  books  are  em¬ 
ployed  in  (bowing,  that  the  dudy  of  geography  is  not 
only  worthy  of,  but  even  neceffary  to,  a  philofopher 
the  third  deferibes  Spain;  the  fourth,  Gaul  and  the  Bri¬ 
tannic  ides  ;  the  fifth  and  fixth,  Italy  and  the  adjacent 
ifles  3  the  feventh,  which  is  imperfeft  at  the  end,  Ger¬ 
many,  the  countries  of  the  Gefee  and  Illyrii,  I  aurica 
Cherfonefus,  and  Epirus  3  the  eighth,  ninth,  and  tenth, 
Greece  with  the  neighbouring  ifles  3  the  four  following, 
Afia  within  Mount  Taurus’;  the  fifteenth  and  fifteenth, 
Afia  without  Taurus,  India,  Perfia,  Syria,  Arabia  ;  and 
the  feventeenth,  Egypt,  ^Ethiopia,  Carthage,  and  other 
places  of  Africa.  Strabo’s  work  was  publifhed  with  a 
Latin  verfion  by  Xylander,  and  notes  by  Ifaac  Cafaubon, 
(or  rather  by  Henry  Scrirnzeer,  from  whom  Cafaubon 
chiefly  dole  them),  at  Paris,  1620,  in  folio.  But  the 
bed  edition  is  that  of  Amderdam  in  1707,  in  two  vo¬ 
lumes  folio,  by  the  learned  Theodore  Janfonius  ab  Al- 
melooveen,  with  the  entire  notes  of  Xylander,  Cafau¬ 
bon,  Meuifius,  Cluver,  Holftenius,  Salmafius,  Bochart, 
Ez.  Spanhcim,  Cellarius,  and  others..  To  this  edition 
is  fubjoined  the  Chrejlomathice ,  or  epitome  of  Strabo  3 
which  according  to  Mr  Dodwell,  who  has  written  a 
very  elaborate  and  learned  differtation  about  it,  was 
made  by  fome  unknown  perfon  between  the  years  of 
Chrid  676  and  996.  It  has  been  found  of  fome  ufe, 
c  A  not/ 
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<la>  ^Ot  only  in  helping  to  correa  the  original,  but  in  fup- 
an>  hi  feme  meafure  the  defeft  in  the  ieventh  book. 

Mr  Dodwell’s  differtation  is  prefixed  to  this  edition. 

Si  RADA,  Fa  Mi  ANus;  a  very  ingenious  and  learned 
Jefuit,  was  born  at  Rome  in  the  latter  end  of  the  i  6th 
century,  and  taught  rhetoric  there,  in  a  public  manner, 
for  fifteen  years.  He  wrote  feveral  pieces  upon  the  art 
of  oratory,  and  publifhed  fome  orations  with  a  view  of 
illuftrating  by  example  what  he  had  inculcated  by  pre¬ 
cept.  But  his  Prolujiones  Academic ce  and  his  Hi/ioria 
de  Bello  Belgico  are  the  works  which  raifed  his  reputa¬ 
tion,  and  have  preferved  his  memory.  His  hiftory  of 
the  war  of  Flanders  was  publifhed  at  Rome ;  the  £rft 
decad  in  1640,  the  fecond  in  164 7  5  the  whole  extend¬ 
ing  from  the  death  of  Charles  V.  which  happened  in 
1558,  to  the  year  1590.  It  is  written  in  good  Latin, 
as  all  allow ;  but  its  merit  in  other  refpedis  has  been 
varioufly  determined.  His  Prolujiones  Academical  (how 
great  ingenuity,  and  a  maflcrly  (kill  in  claffical  litera¬ 
ture  ;  that  prolufion  efpecially  in  which  he  introduces 
Lucan,  Lucretius,  Claudian,  Ovid,  Statius,  and  Virgil, 
each  of  them  verfifying  according  to  his  own  (train. 
They  have  been  often  printed.  We  know  not  the  year 
of  Strada’s  birth  or  of  his  death. 

SI  RAH  AN,  William,  an  eminent  printer,  wras 
born  at  Edinburgh  in  the  year  1715.  His  father,  who 
had  a  fmall  appointment  in  the  cufloms,  gave  his  fon 
the  education  which  every  one  of  decent  rank  then 
received  in  a  country  where  the  avenues  to  learning 
were  eafy,  and  open  to  men  of  the  moft  moderate  cir- 
cumftances.  After  having  paffed  through  the  tuition 
of  a  grammar  fchool,  he  was  put  apprentice  to  a  printer; 
and  when  a  very  young  man,  removed  to  a  wider  fphere 
in  that  line  of  bufinefs,  and  went  to  follow  his  trade  in 
London.  Sober,  diligent,  and  attentive,  while  his 
emoluments  were  for  fome  time  very  fcanty,  he  contri¬ 
ved  to  live  rather  within  than  beyond  his  income  ;  and 
though  he  married  early,  and  without  fuch  a  provifion 
as  prudence  might  have  looked  for  in  the  eftablifhment 
of  a  family,  he  continued  to  thrive,  and  to  better  his 
circumflances.  This  he  would  often  mention  as  an  en¬ 
couragement  to  early  matrimony  ;  and  ufed  to  lay,  that 
he  never  had  a  child  born  that  Providence  did  not  fend 
fome  increafe  of  income  to  provide  for  the  increafe  of  his 
houfehold.  With  fufficient  vigour  of  mind,  he  had  that 
happy  flow,  of  animal  fpirits  that  is  not  eafrly  difeouraged 
by  unpromifing  appearances. 

His  abilities  in  his  profeffion,  accompanied  with  per- 
feft  integrity  and  unabating  diligence,  enabled  him,  af. 
ter  the  firft  difficulties  were  overcome,  to  advance  with 
rapid  fuccefs.  And  he  was  one  of  the  molt  flouriffiing 
men  of  the  trade,  when,  in  the  year  1770,  he  purcha¬ 
sed  a  (hare  of  the  patent  for  king’s  printer  of  Mr  Eyre, 
with  whom  he  maintained  the  moft  cordial  intimacy  "du¬ 
ring  the  reft  of  his  life.  Befide  the  emoluments  arifing 
from  this  appointment,  as  well  as  from  a  very  extenfive 
private  bufinefs,  he  now  drew  largely  from  a  field  which 
required  fome  degree  of  fpeculative  fagacity  to  cultivate 
on  account  of  the  great  literary  property  which  he  ac¬ 
quired  by  purchafing  the  copy-rights  of  the  moft  cele¬ 
brated  authors  of  the  time.  In  this  his  liberality  kept 
pace  with  his  prudence,  and  in  fome  cafes  went  perhaps 
rather  bevond  it.  Never  had  fuch  rewards  been  given 
to  the  labours  of  literary  men  as  now  were  received  from 


him  and  his  affociates  in  thofe  purchafes  of  copy-rights  Strahan. 
from  authors.  &  _ _ „ 

Having  now  attained  the  firft  great  objedl  of  bufi¬ 
nefs,.  wealth,  Mr  Stiahan  looked  with  a  veiy  allowable 
ambition  on  the  ftatioris  ol  political  rank  and  eminence, 

Politics  had  long  occupied  his  adtive  mind,  which  he 
had  for  many  yeais  purlued  as  his  iavouiile  amufement, 
by  correlponding  on  that  fubjeft  with  fome  of  the  firft 
c bars  die r$  of  the  age.  Mr  Strahan’s  queries  to  Dr 
Franklin  in  the  year  1769,  refpedling  the  difeontents 
of  the  Americans,  publifhed  in  the  London  Chronicle 
of  28th  July  1778*  (how  the  juft  conception  he  enter¬ 
tained  of  the  important  confequences  of  that  difpule, 
and  his  anxiety  as  a  good  fubjedf  to  inveftigate,  at  that 
early  period,  the  proper  means  by  which  their  grie¬ 
vances  might  be  removed,  and  a  permanent  harmony 
reliored  between  the  two  countries,  In  the  year  1775 
he  was  eledled  a  member  of  parliament  for  the  borough 
of  Malmfbury  in  Wiltfhire,  with  a  very  illuftrious  col¬ 
league,  the  Hon.  C.  J.  Fox  ;  and  in  the  fucceeding 
parliament,  for  Wootton  BafTet,  in  the  fame  county. 

In  this  ftation,  applying  bimfelf  with  that  induftry 
which  was  natural  to  him,  he  was  a  ufeful  member, 
and  attended  the  houfe  with  a  fcrupulous  pundtuality. 

His  talents  for  bufinefs  acquired  the  confideration  to 
which  they  were  intitled,  and  were  not  unnoticed  by 
the  minifter. 

In  his  political  connedlion  he  was  conftant  to  the 
friends  to  whom  he  had  firft  been  attached.  He  was 
a  fteady  fupporter  of  that  party  who  were  turned  out 
©f  adminiltration  in  fpring  1784,  and  loft  his  feat  in 
the  houfe  of  commons  by  the  difTolution  of  parliament 
with  which  that  change  was  followed  :  a  fituation 
which  he  did  not  fhew^  any  defire  to  refume  on  the 
return  of  the  new  parliament ;  arifing  from  a  feeling 
of  fome  decline  in  his  health,  w’hich  had  rather  buffered 
from,  the  long  fittings  and  late  hours  with  which  the 
political  warfare  in  the  preceding  had  been  attended. 

Without  any  fixed  difeafe,  his  ftrength  vifibly  declined  ; 
and  though  his  fpirits  furvived  his  ftrength,  yet  the  vi¬ 
gour  and  a&ivity  of  his  mind  w'ere  confiderably  impa- 
red..  Both  continued  gradually  to  decline  till  his  death, 
which  happened  on  the  9th  of  July  1785  in  the  71ft  year 
of  his  age. 

Endued  with  much  natural  fagacity,  and  an  attentive 
obfervation  of  life,  he  owed  his  rife  to  that  ftation  of 
opulence  and  refpeft  wffiich  he  attained,  rather  to  his 
own  talents  and  exertion,  than  to  any  accidental  occur¬ 
rence  of  favourable  or  fortunate  circumflances.  His 
mind  was  not  uninformed  by  letters  ;  and  from  a  habit 
of  attention  to  ftyle,  he  acquired  a  confiderable  portion 
of  critical  acutenefs  in  the  difeernment  of  its  beauties 
and  defers  ?  In  one  branch  of  writing  he  particularly 
excelled — rhe  epiftolary  ;  in  which  he  not  only  fhowed 
the  precifion  and  clearnefs  of  bufinefs,  but  poffeffed  a 
neatntfs  as  well  as  a  fluency  of  expreflion  wffiich  few  let¬ 
ter-writers  have  been  known  to  furpafs.  Letter- writing 
was  one  of  his  favourite  amufements  ;  and  among  his 
correftondents  were  men  of  fuch  eminence  and  talents 
as  well  repaid  his  endeavours  to  entertain  them.  Among 
thefe,  as  before  mentioned,  was  the  juftly  celebrated 
Dr  Franklin,  originally  a  printer  like  Mr  Strahan, 
w’hofe  friendfhip  and  correfpondence,  notwithflanding 
the  difference  of  their  fentiments  in  political  matters, 
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&trahan  lie  continued  to  enjoy  till  his  death.  One  of  the  larelt 
letters  which  lie  received  from  his  iliudrious  and  vene- 
^Cia*n*  rable  friend  contained  a  humorous  allegory  of  the  date 
of  politics  in  B  ;  tain,  drawn  from  the  profeffion  of  print¬ 
ing  j  of  which,  though  the  doctor  had  quitted  the  exer- 
cife,  he  had  not  forgotten  the  terms. 

The  judicious  difpofition  which  Mr  Strahan  made  of 
his  property,  affords  an  evident  proof  of  his  good  fenfe 
and  propriety.  After  providing  munificently  for  his 
widow  and  children,  his  principal  dudy  feeins  to  have 
been  to  mitigate  the  affliXion  of  thofe  (and  many  there 
were)  who  would  more  immediately  have  felt  his  lofs, 
by  bequeathing  them  liberal  annuities  for  their  lives  •, 
and  (recolleXing  that  all  of  a  profeflion  are  not  equally 
provident)  he  left  ioool.  to  the  Company  of  Stationers, 
the  intered  to  be  divided  among  infirm  old  printers. 

As  the  virtuous  connexions  of  the  life  and  the  heart 
are  always  pleafing  to  trace,— -of  Mr  Strahan  it  may 
briefly  be  faid,  that  his  capacity,  diligence,  and  pr©bi- 
ty,  raifed  him  to  the  head  of  his  profeflion.  The  good 
humour  and  obliging  difpofition  which  lie  owed  to  na¬ 
ture,  he  cultivated  with  care,  and  confirmed  by  habit. 
His  fympathetic  heart  beat  time  to  the  joy  and  forrow 
of  his  friends.  His  advice  was  always  ready  to  direX 
youth,  and  his  purfe  open  to  relieve  indigence.  .Living 
in  times  not  the  pureft  in  the  Englifli  annals,  he  efcaped 
unfullied  through  the  artifices  of  trade  and  the  corrup¬ 
tion  of  politics.  In  him  a  flrong  natural  frgacity,  im¬ 
proved  by  an  extenfive  knowledge  of  the  world,  ferved 
only  to  render  refpeXable  his  unaffeXed  fimplicity  of 
manners,  and  to  make  his  Chriftian  philanthropy  more 
difcerning  and  ufeful.  The  uninterrupted  health  and 
happinefs  which  accompanied  him  for  half  a  century  in 
the  capital,  proves  honefty  to  be  the  heft  policy,  tempe¬ 
rance  the  greateft  luxury,  and  the  effential  duties  of  life 
its  moft  agreeable  amufement.  In  his  elevated  fortune, 
none  of  his  former  acquaintance  ever  accufed  him  of  ne- 
gleX.  He  attained  profperity  without  envy,  enjoyed 
wealth  without  pride,  and  difpenfed  bounty  without 
oftentation. 

STRAIKS,  in  the  military  art,  are  flrong  plates  of 
iron,  fix  in  number,  fixed  with  large  nails  called  Jlraik - 
nails,  on  the  circumference  of  a  cannon-wheel,  over  the 
joints  of  the  fellows  *,  both  to  (Lengthen  the  wheel, 
and  to  fave  the  fellows  from  wearing  on  hard  ways  or 
dreets. 

STRAIN,  a  pain  occafioned  by  the  violent  extenfion 
of  fome  membranous  or  tendinous  part. 

STRAIN ,  Strcfs ,  in  Mechanics ,  are  terms  indifcrimi- 
nately  ufed  to  exprefs  the  force  which  is  excited  in  any 
part  of  a  machine  or  ftruXure  of  any  kind  tending  to 
break  it  in  that  part.  Thus  every  part  of  a  rope  is 
equally  drained  by  the  weight  which  it  fufpends.  Every 
part  of  a  pillar  is  equally  (trained  by  the  load  which  it 
fupports.  A  mill  axle  is  equally  twifted  and  drained  in 
every  part  which  lies  between  the  part  of  the  wheel  ac¬ 
tuated  by  the  moving  power  and  the  part  which  is  re¬ 
dded  by  the  work  to  be  performed.  Every  part  of  a 
lever  or  joid  is  differently  drained  by  a  force  aXing  on  a 
didant  part. 

It  is  evident  that  we  cannot  make  the  ftruXure  fit 
for  its  purpofe,  unlefs  the  drcngth  at  every  part  be  at 
lead  equal  to  the  drefs  laid  on,  or  the  drain  excited  in 
that  part.  It  is  no  lefs  plain,  that  if  we  are  ignorant 
qF  the  principles  which  determine  this  drain,  'both  in  in- 


tenfity  and  direXion,  in  relation  to  the  magnitude  and  Strain 
the  fituition  of  its  remote  caufe,  the  only  lecurity  we  II 
have  for  fuccefs  is  to  give  to  every  part  of  the  affem-  Str^ke*> 
blage  fuch  folidity  that  we  can  leave  no  doubt  of  its  fuf- 
ficiency.  But  daily  experience  diows  us  that  this  vague 
fecurity  is  in  many  cafes  uncertain,  if  we  are  thus  igno¬ 
rant.  In  all  cafes  it  is  flovenly,  unlike  an  artid,  attend¬ 
ed  with  ufelefs  expence,  and  in  machines  is  attended 
with  a  lofs  of  power  which  is  waded  in  changing  the 
motions  of  a  need  Ids  load  of  matter. 

It  mud  therefore  greatly  tend  to  the  improvement  of 
all  profeflions  occupied  in  the  ereXion  or  employment 
of  fuch  druXures,  to  have  a  didiuX  notion  of  the  drains 
to  which  thefe  parts  are  expofed.  Frequently,  nay  ge¬ 
nerally,  thefe  drains  are  not  immediate,  but  arife  from 
the  aXion  of  forces  on  didant  parts,  by  which  the  af- 
femblage  is  drained,  and  there  is  a  tendency  to  rupture 
in  every  part.  This  drain  is  induced  on  every  part,  and 
is  there  modified  by  fixed  mechanical  laws.  Thefe  it  is 
our  bufinefs  to  learn  \  but  our  chief  objeX  in  this  inves¬ 
tigation  is  to  determine  the  drength  of  materials  which 
it  is  necefiary  to  oppofe  in  every  part  to  this  drain  ;  and 
how  to  oppofe  this  drength  in  fuch  a  manner  that  it 
(hall  be  exerted  to  the  bed  advantage.  The  notions  of 
drain  and  drength  therefore  hardly  admit  of  reparation  $ 
for  it  is  even  by  means  of  the  (Length  of  the  interme¬ 
diate  parts  that  the  drain  is  propagated  to,  or  excited  in, 
the  part  under  confideration.  It  is  proper  therefore  to 
confider  the  whole  together  under  the  article  STRENGTH 
of  Materials  in  mechanics. 

STRAINING,  is  the  clarification  of  a  liquor,  by 
pafling  it  through  a  fieve  or  filter.  The  word  is  derived- 
from  the  French,  ejlreindre ;  which  is  formed  from  ex, 

“  out  of,”  and  fringere ,  “  to  prefs.” 

STRAIT,  a  narrow  channel  or  arm  of  the  fea,  fliut 
up  between  lands  on  either  fide,  and  affording  a  paffage 
out  of  one  great  fea  into  another. 

There  are  three  kinds  of  draits.  1.  Such  as  join 
one  ocean  to  another.  Of  this  kind  are  the  draits  of 
Magellan  and  Le  Maire.  2.  Thofe  which  join  the 
ocean  to  a  gulf :  the  draits  of  Gibraltar  and  Babelman- 
del  are  of  this  kind,  the  Mediterranean  and  Red  fea  be¬ 
ing  only  large  gulfs.  3.  Thofe  which  join  one  gulf  to 
another  \  as  the  draits  of  Caffa,  which  join  the  Palus 
Mceotis  to  the  Euxine  or  Black  fea.  The  paffage  of 
draits  is  commonly  dangerous,  on  account  of  the  rapi¬ 
dity  and  oppofite  motion  of  currents.  The  mod  cele¬ 
brated  drait  in  the  world  :«s  that  of  Gibraltar,  which  is 
about  from  24  to  36  miles  long,  and  from  15  to  24 
broad,  joining  the  Mediterranean  fea  with  the  Atlantic 
ocean.  The  draits  of  Magellan,  difeovered  in  1520 
by  F.  Magellan,  were  ufed  fome  time  as  a  paffage  out 
of  the  North  into  the  South  fea  5  but  fince  the  year 
1616,  that  the  drait  of  Le  Maire  has  been  difeovered, 
the  former  has  been  difufed  ;  both  becaufe  of  its  length, 
which  is  full  three  hundred  miles,  and  becaufe  the  navi¬ 
gation  thereof  is  very  dangerous,  from  the  waves  of  the 
North  and  South  leas  meeting  in  it  and  clafhing.  The 
drait  at  the  entrance  of  the  Baltic  is  called  the  Sound / 
that  between  England  and  France,  Le  pas  de  Calais s 
or  the  Channel .  There  are  alfo  the  draits  of  Weigats, 
of  Jeflb,  of  Anian,  of  Davis,  and  Hudfon,  &c. 

STRAKES,  or  Streaks,  in  a  (hip,  the  uniform 
ranges  of  planks  on  the  bottom  and  fides  of  a  fhip,  or 
the  continuation  of  planks  joined  to  the  ends  of  each' 

other;. 


Strange. 
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Strakes  other,  and  reaching  from  the  ftem  to  the  ftern-poft  and 
faihion-pieces  ;  the  lowed  of  thefe,  which  is  called  the 
/  garhoardjlrcak,  is  let  into  the  keel  below,  and  into  the 
ftem  and  llern-poft.  They  fay  alfo  a  (hip  heels  aflrahe , 
that  is,  hangs  or  inclines  to  one  fide  the  quantity  of  a 
whole  plank’s  breadth. 

Strakes,  or  Jlrehs,  in  mining,  are  frames  of  boards 
fixed  on  or  in  the  ground,  where  they  waffi  and  drefs 
the  fmall  ore  in  a  little  ftream  of  water,  hence  called 
Jlrahed  ore. 

STRALSUND,  a  ftrong  and  rich  fea-port  town  of 
Germany,  in  Hither  Pomerania,  formerly  an  important 
trading-place.  In  1678  it  was  forced  to  furrender  to 
the  elector  of  Brandenburg,  after  1 800  houfes  had  been 
burnt  to  afhes  in  one  night’s  time.  After  this  the 
Swedes  defended  it  to  the  lad  extremity*,  and  Chas.  XII, 


in  1714,  came  hither  after  his  return  out  of  Turkey.  But 
the  thrown  of  Sweden  not  being  able  to  hold  out  againft 
five  great  powers,  it  was  forced  to  fubmit  in  1715.  In 
1720  it  was  rendered  back  to  Sweden,  but  in  a  very 
poor  condition.  It  is  almoft  furrounded  by  the  fea  and 
the  lake  Francen,  and  has  a  harbour  feparated  from  the 
ifie  of  llugen  by  a  narrow  ftrait.  It  is  15  miles  north- 
weft  of  Grippfwald,  and  40  north-eaft  of  Guftrow. 
E.  Long.  13.  28.  N.  Lat.  54.  17. 

S  FRAMONIUM,  a  fpccies  of  plant.  See  Datura, 
Botany  Index. 

S  PRAND  {Saxon},  any  fhore  or  bank  of  a  fea  or 
great  river.  Hence  the  ftreet  in  the  weft  fuburbs  of 
London,  which  lay  next  the  lhore  or  bank  of  the 
Thames,  was  called  the  Strand.  An  immunity  from 
cuftom,  and  all  impofitions  upon  goods  or  vefielsby  land 
or  water,  was  ufually  expreffed  by  Jlrand  or  Jlream. 

STRANDED  (from  the  Saxon  Jlrand ),  is  when  a 
fliip  is  by  tempeft,  or  by  ill  fteerage,  run  on  ground, 
and  fo  perifties.  Where  a  veffel  is  ftranded,  juftices  of 
the  peace,  &.c.  ftiall  command  conftables  near  the  fea- 
coafts  to  call  afiiftance  for  the  prefervation  of  the  fliip  \ 
and  officers  of  men  of  war  are  to  be  aiding  and  affifting 
thereto. 

STRANGE,  Sir  Robert,  an  eminent  engraver, 
who  carried  the  art  to  great  perfection  in  this  country, 
and  was  diftinguifhed  not  only  as  an  artift,  but  highly 
refpe&ed  and  beloved  on  account  of  his  private  virtues 
and  domeftic  habits.  Modeft  as  he  was  ingenious,  he 
ufed  to  fay  that  the  works  of  an  artift  ffiould  ferve  for 
his  life  and  monument.  His  ivorks  no  doubt  will  per¬ 
petuate  his  name  whilft  any  tafte  for  the  fine  arts  re¬ 
mains. 

Sir  Robert  Strange  was  born  in  the  ifland  of  Pomona 
in  Orkney,  July  the  14th  1721  \  and  died  at  London 
July  the  5th  1792.  He  was  lineally  defeended  from 
David  Strange  or  Strang,  a  younger  fon  of  the  family 
of  the  Stranges  or  Strangs  of  Balcafky,  in  the  county 
of  Fife,  who  fettled  in  Orkney  at  the  time  of  the  Re¬ 
formation.  But  as. there  were  no  males  remaining  of  the 
elder  branch  of  the  Stranges  of  Balcafky,  Sir  Robert 
became  the  male  reprefentative  of  it,  and  was  found  by 
a  legal  inveftigation  to  have  a  right  to  the  armorial 
bearings  and  every  other  mark  of  honour  belonging  to 
that  ancient  family. 

He  received  his  claffical  education  at  Kirkwall  in 
Orkney,  under  the  care  of  a  learned,  worthy,  and  much 
refpe&ed  gentleman,  Mr  Murdoch  Mackenzie,  who  has 
Tendered  infinite  fervice  to  his  country  by  the  accurate 
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Purveys  and  charts  he  has  given  of  the  iflands  of  Orkney, 
and  of  the  Britifli  and  Irilh  coafts.  *- 

Originally  intended  for  the  law,  Mr  Strange  foon  be¬ 
came  tired  of  that  profeffion,  and  perceived  that  his  ge¬ 
nius  decifively  led  him  to  the  arts  of  drawing  and  en¬ 
graving.  for  this  purpofe  he  was  introduced  to  the 
late  Mr  Richard  Cooper  at  Edinburgh,  the  only  perfon 
there  who  had  then  any  tafte  in  that  line  of  the  fine 
arts.  He  was  bound  with  him  as  arj  apprentice  for  fix 
years  \  during  which  time  he  made  fuch  progrefs  in 
his  new  profeffion,  that  his  fiiends  entertained  the 
higheft  expectation  of  his  fuccefs  ;  nor  were  they  difap- 
pointed. 

In  the  year  1747  he  married  Ifabclla,  only  daughter 
of  William  Lumilden,  fon  of  Bifhop  Lumifden  3  and 
foon  after  his  marriage  he  went  to  France,  wherewith 
the  molt  ardent  application  he  profecuted  his  itudies, 
chiefly  at  Paris,  under  the  direction  of  the  celebrated 
Le  Bas,  who  engraved  many  excellent  prints  from  the 
Dutch  painters.  It  was  from  Le  Bas  he  had  the  firft 
hint  of  the  ufe  of  the  inftiument  commonly  called  the ' 
dry  needle ;  but  which  he  afterwards  greatly  improved 
by  his  own  genius,  and  which  has  added  fuch  fuperior 
beauties  to  his  engravings. 

In  the  year  1751  Mr  Strange  removed  with  his  fa¬ 
mily  from  Edinburgh  and  fettled  at  London,  where  be 
engraved  feveral  fine  hiftorical  prints,  which  juftly  ac¬ 
quired  to  him  great  reputation.  At  this  period  hiftori- 
cal  engraving  had  made  little  progrefs  in  Britain,  and 
he  may  be  properly  confidered  as  its  father. 

The  admiration  he  always  had  for  the  works  of  the 
great  Italian  painters  made  him  long  defire  to  vifit  Ita¬ 
ly,  the  feat  of  the  fine  arts  ;  and  the  farther  he  advan¬ 
ced  in  life,  he  became  the  more  perfuaded  that  a  jour¬ 
ney  to  that  country  was  effential  to  an  artift  who  had 
the  laudable  ambition  to  excel  in  his  profeffion.  He 
therefore  undertook  this  journey  in  the  year  1760.  In 
Italy  he  made  many  admirable  drawings,  feveral  of 
which  he  afterwards  engraved.  Thefe  drawi 
now  in  the  poffeffion  of  Lord  Dundas. 

Everywhere  in  Italy  fingular  marks  of  attention  were 
bellowed  on  Mr  Strange  *,  not  only  by  great  perfonages, 
but  by  the  principal  academies  of  the  fine  aits  in  that 
country.  He  was  made  a  member  of  the  academies  of 
Rome,  Florence,  and  Bologna,  and  profeffor  in  the 
royal  academy  at  Parma. 

To  fhoiv  the  eftimation  in  which  his  talents  were  held 
at  Rome,  we  cannot  but  record  the  following/anecdote. 
The  ceiling  of  the  room  of  the  Vatican  library,  in 
which  the  colle£lion  of  engravings  is  kept,  is  elegant¬ 
ly  painted  by  Signor  Rotfanelli.  It  reprefents  the  pro- 
grefs  of  engraving  ;  and  the  portraits  of  the  moft  emi¬ 
nent  arlifts  in  that  line  are  there  introduced,  among 
which  is  that  of  our  artift.  Under  bis  arm  he  holds  a 
portfolio,  on  which  his  name  is  inferibed.  He  is  the 
only  Britifh  artift  on  whom  this  honour  has  been  con¬ 
ferred. 

In  France,  where  lie  refided  many  years  at  different 
periods,  his  talents  likewife  received  every  mark  of  at¬ 
tention  that  could  be  bellowed  on  a  foreigner.  He  was 
made  a  member  of  the  royal  academy  of  painting  at 
Paris. 

His  majefty  King  George  III.  ever  attentive  to  the 
progrefs  of  the  fine  arts  in  Britain,  and  fenfible  of  the 
advantages  of  which  engraving  particularly  has  been  to 
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to  give  a  mark  of  his  royal  approbation  of  the  merit  of 
Mr  Strange,  whom  he  confide  red  as  at  the  head  of  his 
profeftion  and  the  great  improver  of  it — was  gracioufly 
pleafed  to  confer  the  honour  of  knighthood  on  him  the 
5th  of  January  1787. 

Such  was  Sir  Robert  Strange  as  an  artift  ;  nor  was  he 
lefs  diftinguifhsd  by  his  truly  amiable  moral  qualities, 
which  endeared  him  to  all  who  had  the  happinefs  to 
know  him. 

With  regard  to  his  works,  he  left  fifty  capital  plates, 
flill  in  good  condition,  which  are  carefully  preferved  in 
his  family.  They  are  engraved  from  pi£lures  by  the 
moll  celebrated  painters  of  the  Roman,  Florentine, 
Lombard,  Venetian,  and  other  fchools.  They  are  hi- 
ftorical,  both  facred  and  profane,  poetical,  allegorical. 

From  his  earlieft  eftablilhment  in  life,  Sir  Robert 
carefully  preferved  about  eighty  copies  of  the  fineft:  and 
mofi:  choice  impreffions  of  each  plate  he  engraved  ; 
which,  from  length  of  time,  have  acquired  a  beauty, 
mellow^iefs,  and  brilliancy,  eafier  feen  than  defcribed. 
He  did  this  with  a  view  of  prefen  ting  them  to  the  pub¬ 
lic  at  a  period  when  age  fhould  difable  him  from  adding 
to  their  number.  Thefe  be  collected  into  as  many  vo¬ 
lumes,  and  arranged  them  in  the  order  in  which  they 
were  engraved.  To  each  volume  he  prefixed  two  por¬ 
traits  of  himfelf,  on  the  fame  plate,  the  one  an  etching, 
the  other  a  finifhed  proof,  from  a  drawing  by  John 
Baptifte  Greufe.  This  is  the  lad:  plate  which  he  en¬ 
graved  ;  and  is  a  proof  that  neither  his  eyes  nor  hand 
were  impaired  by  age.  It  likewife  fhows  the  ufe  he 
made  both  of  aquafortis  and  the  graver.  Each  volume, 
befides  a  dedication  to  the  king,  contains  an  introduc¬ 
tion  on  the  progrefs'of  engraving,  and  critical  remarks 
on  the  pictures  from  which  his  engravings  are  taken. 
Thefe  volumes  were  ready  to  be  given  to  the  public, 
when  Sir  Robert’s  death  delayed  this  magnificent  publi¬ 
cation  ;  a  publication  which  does  fo  much  honour  to  the 
a r till,  and  to  the  country  which  gave  him  biith.  He 
died  at  London  5th  July  1792. 

The  following  is  an  authentic  catalogue  of  his  works. 
Plate  1.  Two  Heads  of  the  author — one  an  etching,  the 
other  a  finifhed  proof,  from  a  drawing  by  John  Baptifie 
Greufe  ;  2.  The  Return  from  Market,  by  Wouvermans  ; 
3.  Cupid,  by  Var.loo  ;  4.  Mary  Magdalen,  by  Guido; 
5.  Cleopatra,  by  the  fame;  6.  The  Madonna,  by  the 
fame;  7.  The  Angel  Gabriel,  by  the  fame;  8.  The 
Virgin,  holding  in  her  hand  a  book,  and  attended  by 
angels,  by  Carlo  Maratt  ;  9.  The  Virgin  with  the  Child 
afieep,  by  the  fame  ;  10.  Liberality  and  Modefty,  by 
Guido  ;  11.  Apollo  rewarding  Merit  and  punithing  Ar¬ 
rogance,  bv  Andrea  Sacctii ;  12.  The  Finding  of  Ro¬ 
mulus  and  Remus,  by  Pietro  da  Cortona  ;  13.  Cagfar  re¬ 
pudiating  Pompeia,  by  the  fame;  1  4.  Three  Children 
of  Kin?  Charles  I.  by  Vandyke  ;  15.  Belifarius,  by  Sal¬ 
vator  Rofa  ;  16.  St  Agnes,  by  Dominichino ;  17.  The 
Judgement  of  Hercules,  by  Nicolas  Poufiin  ;  18.  Venus 
atfired  by  the  Graces,  by  Guido  ;  19.  and  20.  Jufiice 
and  Meeknefs,  by  Raphael;  21.  The  Offspring  of 
Love,  by  Guido;  22.  Cup:d  Sleeping,  by  the  fame; 
23.  Abraham  .giving  up  the  Handmaid  Hngar,  by 
Guercino*,  2].  Efther  a  Suppliant  before  Ahafuerus, 
bv  the  fame  ;  2$.  .Tofeph  and  Potiphar’s  Wife,  by 
Guido  ;  26  Venus  Blinding  Cupid,  by  Titian  ;  27. 
Venus,  by  the  fame ;  28.  Danae,  by  the  fame  ;  29. 
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Portrait  of  King  Charles  I.  by  Vandyke  ;  30.  The  Ma-  Strange 
donna,  by  Correggio;  31.  St  C&ecilia,  by  Raphael ;  32.  StnJ 

Mary  Magdalen,  by  Guido  ;  33.  Our  Saviour  appear- , _ 

ing  to  his  Mother  after  his  Relurrettion,  by  Guercino  ; 

34.  A  Mother  and  Child,  by  Parmegiano ;  35.  Cupid 
Meditating,  by  Schidoni ;  36.  Laomedon  King  of  Troy 
detefled  by  Neptune  and  Apollo,  by  Salvator  Rofa  ; 

37.  The  Death  of  Dido,  by  Guercino;  38.  Venus  and 
Adonis,  by  Titian  ;  39.  Fortune,  by  Guido  ;  40.  Cleo¬ 
patra,  by  the  fame;  41.  Two  Children  at  School,  by 
Schidoni;  42.  Mary  Magdalen,  by  Correggio;  43. 

Portrait  of  King  Charles  I.  attended  by  the  marquis  of 
Hamilton,  by  Vandyke  ;  44.  Queen  Henrietta,  attend¬ 
ed  by  the  Prince  of  Wales,  and  holding  in  her  arms 
the  Duke  of  York,  by  the  fame  ;  45.  Apotheofis  of  the 
Royal  Children,  by  Weft;  46.  The  Annunciation,  by 
Guido;  47.  Portrait  of  Raphael  Sancio  D’Urbino,  by 
himfelf;  48.  Sappho,  by  Carlo  Dolci ;  49.  Our  Saviour 
afteep,  by  Vandyke  ;  50.  St  John  in  the  Defert,  by 
Murillo. 

STRANGER,  in  Law,  denotes  a  perfon  who  is  not 
privy  or  party  to  an  a6l.  Thus  a  (hanger  to  a  judge¬ 
ment  is  he  to  whom  a  judgement  does  not  belong  ;  in 
which  fenfe  the  word  Hands  dire&ly  oppofed  to  party 
or  privy. 

STRANGLES,  in  Farriery.  See  that  article, 

N°  481. 

STRANGURY,  a  fupprefiTon  of  urine.  See  Medi¬ 
cine  Index. 

STRAP,  among  furgeons,  a  fort  of  band  ufed  to 
ftretch  out  limbs  in  the  felting  of  broken  or  disjointed 
bones. 

STRAP,  in  a  {hip,  the  rope  which  is  fpliced  about  any 
block,  and  made  with  an  eye  to  fallen  it  anywhere  on 
occafion. 

STRAPS,  in  the  manege.  The  (traps  of  a  faddle 
are  fmall  leather  firaps,  nailed  to  the  bows  of  the 
fsddle,  with  which  we  make  the  girths  fall  to  the 
faddle. 

STRAPADO,  or  Strappado,  a  kind  of  military 
puniftrment,  wherein  the  criminals  hands  being  tied  be¬ 
hind  him,  he  is  hoifted  up  with  a  rope  to  the  top  of  a 
long  piece  of  wood,  and  let  fall  again  almoft  to  the 
ground;  fo  that,  by  the  weight  of  his  bpdy  in  the 
(hock,  his  arms  are  diftocaled.  Sometimes  he  is  to  un¬ 
dergo  three  ftrapadoes  or  more. 

STRASRURG,  an  ancient,  large,  handfome,  and 
firong  city  of  France,  in  Alface,  with  a  population  of 
40,000.  It  contains  about  200  itieets,  part  of  which 
are  very  narrow,  and  mod  of  the  houfes  are  built  after 
the  ancient  tafte.  However,  there  are  a  great  number 
of  handfome  buildings,  fuch  as  the  hotel  of  the  marftial 
of  France,  who  is  commander  of  the  city  ;  the  hotel  of 
the  cardinal  of  Rouen,  the  bilbo  p’s  palace,  the  Jefuits 
college,  the  roval  hofpital,  the  hotel  of  Hefle-Darm- 
ftadt,  the  arfenal,  the  town-houfe,  and  the  cathedral. 

It  has  a  ’wooden  bridge  over  the  Rhine,  which  is  thought 
to  be  one  of  the  fineft  in  Europe  ;  as  is  likewife  the  ca¬ 
thedral  church,  whofe  tower  is  the  handfomeft  in  Ger¬ 
many,  and  the  clock  is  greatly  admired  by  all  travel¬ 
lers.  Some  look  upon  it  as  one  of  the  wonders  of  the 
world,  and  the  fteeple  is  allowed  to  be  the  higheft  in 
Europe.  The  clock  not  only  fhows  the  hours  of  the’ 
day,  but  the  motion  of  the  fun,  moon,  and  flars.  A-*' 
mong  other  tilings  there  is  an  angel,  which  turns  an 

hour*. 
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Sitrsfourr,  hour-glafs  every  hour  ;  and  the  twelve  apoftles  proclaim  in  England  , 

1  **  n  AfSM  Art  islt  A- /I  "1- *  11  •  .  1  1 


S  T  R 


noon,  by  each  of  them  ftriking  a  blow  with  a  hammer 
on  a  bell.  There  is  likewife  a  cock,  which  is  a  piece  of 
clock-work,  that  crows  every  hour.  There  are  700 
ileps  up  to  the  tower  or  fteeple,  it  being  500  feet  high. 
It  was  a  free  and  imperial  city  }  but  the  king  of  France 
became  matter  of  it  in  1681,  and  greatly  augmented 
the  fortifications,  though  before  it  had  365  cannon. 
The  inhabitants  were  formerly  Protettants,  and  carried 
on  a  great  trade  5  but  moft  of  them  have  been  obliged 
to  embrace  the  Romilh  fuperttition,  though  there  is  itiil 
a  fort  of  toleration.  Such  was  Stralburg  before  the 
French  revolution  ;  what  it  is  now  we  have  not  leifure 
to  inquire.  It  is  feated  on  the  river  Ill,  35  miles  north 
of  Bafil,  1 1 2  fouth-weft  of  Mentz,  and  255  eaft  of 
Paris.  E.  Long.  7.  51.  N.  Lat.  48.  35. 

STRATA,  in  Natural  Hiftory ,  the  feveral  beds  or 
layers  of  different  matters  whereof  the  earth  is  compofed. 
See  Geology. 

The  ftrata  whereof  the  earth  is  compofed  are  fo  very 
different  in  different  countries,  that  it  is  impoffible  to 
fay  any  thing  concerning  them  that  may  be  generally 
applicable  :  and  indeed  the  depths  to  which  we  can  pe¬ 
netrate  are  fo  fmall,  that  only  a  very  few  can  be  known 
to  us  at  any  rate  ;  thofe  that  lie  near  the  centre,  or  even 
a  great  way  from  it,  being  for  ever  hid.  One  reafon 
why  we  cannot  penetrate  to  any  great  depth  is,  that  as 
we  go  down  the  air  becomes  foul,  loaded  with  perni¬ 
cious  vapours,  inflammable  air,  fixed  arr,  &c.  which  de- 
ffroy  the  miners,  and  there  is  no  poffibility  of  going  on. 
In  many  places,  however,  thefe  vapours  become  perni¬ 
cious  much  fooner  than  in  others,  particularly  w'here 
fulphureous  minerals  abound,  as  in  mines  of  metal,  coal, 
&c. 

But  however  great  differences  there  may  be  among 
the  under  ftrata,  the  upper  one  is  in  fome  refpe&s  the 
fame  all  over  the  globe,  at  leaft  in  this  refpeft,  that 
it  is  fit  for  the  fupport  of  vegetables,  which  the  others 
are  not,  without  long  expofure  to  the  air.  Properly 
peaking,  indeed,  the  upper  ftratum  of  the  earth  all 
round,  is  compofed  of  the  pure  vegetable  mold,  though 
in  many  places  it  is  mixed  with  large  quantities  of 
other  ftrata,  as  clay,  fand,  gravel,  &c.  j  and  hence  pro¬ 
ceed  the  differences  of  foils  fo  well  known  to  thofe  who 
praCtife  agriculture. 

#  It  has  been  fuppofed,  by  fome  naturalifts,  that  the 
different  ftrata  of  which  the  earth  is  compofed  were 
originally  formed  at  the  creation,  and  have  continued 
in  a  manner  immutable  ever  fince  :  But  this  cannot  pof- 
fibly  have  been  the  cafe,  fince  we  find  that  many  of  the 
ftrata  are  ftrangely  intermixed  with  each  other  *,  the 
bones  of  animals  both  marine  and  terreftrial  are  fre¬ 
quently  found  at  great  depths  in  the  earth  )  beds  of 
oyfter-fhells  are  found  of  immenfe  extent  in  feveral  coun¬ 
tries  5  and  concerning  thefe  and  other  fhell-fifh,  it  is  re¬ 
markable,  that  they  are  generally  found  much  farther 
from  the  furface  than  the  bones  or  teeth  either  of  ma¬ 
rine  or  terreftrial  animals.  Neither  are  the  fhells  or 
other  remains  of  fifh  found  in  thofe  countries  adjoining 
to  the  Teas  where  they  grow  naturally,  but  in  the  moft 
diftant  regions.  Mr  Whitehurft,  in  his  Inquiry  into  the 
Original  State  and  Formation  of  the  Earth,  has  given 
the  following  account  of  many  different  kinds  of  ani- 
finals,  whofe  fhells  and  other  remains  or  txuvix  are  found 


though  at  prefent  the  living  animals  are  Strata, 
not  to  oe  found  except  in  the  Eaft  and  Wdt  Indies,  — y— 

^  Catalogue  of  Extraneous  Fossils ,  flowing 

where  they  were  dug  up  ;  alfo  their  native  Climates. 

Mojlly  fcleSled from  the  curious  Cabinet  of  Mr  NEIL- 
SON ,  in  King-ftreet,  Red-Lion  Square. 

Their  riames,  and  Places  where  found.  Native  Climat  s. 

Chambered  Nautilus.  Sheppy}  Chinefe  Ocean ,  and 
i  {lands  ;  Richmond  in  Surrey  ;  (.  other  Parts  of  that 
Sherbone  in  Dorfetihire,  -  J  great  fea . 

Teeth  of  Sharks.  Sheppy  ifland,-)  r  .  ,  TT,  .  r 

Oxfordfhire,  Middlefex,  Surrey,  1 Eqd.  and  ln~ 
Northamptonfhire,  -  J  leSt 
Sea-Tortoise,  ieveral  kinds  \  the  -) 

Hawhjhill,  Loggerhead,  and  Green  C  Wefl  Indies . 


Shep-  | 


Ox- 

Dor- 


gWeJt 


Indies . 


Coajl  of  Guinea . 


fpecies.  Sheppy  ifland, 

Mangrove  T  ree  Oysters. 

py  ifland, 

Coxcomb  Tree  Oysters. 
fordfliire,  Gloucefterftffre, 
fet (hire,  and  Hanover,  -  _ 

Vertebral Palates©///^ Or- t  ^  n  ,  TTr  „  , 
BES.  Sheppy  ifland,  and  many  i  Ea^.  and  WeJ*  1,1 ' 
other  parts  of  England,  -  j  ies* 
Crocodile.  Germany,  Derby- n 

{hire,  Nottinghamfhire,  Oxford-  C 
{hire,  and  Yorkfhire,  -  j 

Alligator’s  Teeth.  Oxford-  7  Eajl  and  Wefl  In- 
{hire,  Sheppy  ifland,  r  \  dies. 

The  Banded  Buccinum.  Oxford-  1  TTr  „  r  ?• 
fliire,  and  the  Alps,  -  ^  Indies. 

The  Dipping- Snail,  and  Star- 7  TTr  „  r  ,• 

Fish.  Sheppy  ifland,  -  g*  eft  Indies. 

Tail  Buccinum,  Sheppy  ifland,  7  r  a  T  ,. 

Hordel  Cliff,  Hampihire,  -  ' ^dies. 

Nothing  has  more  perplexed  tjiofe  who  undertake  to 
form  theories  of  the  earth  than  thefe  appearances.  Some 
have  at  once  boldly  afferted,  from  thefe  and  other  phe¬ 
nomena,  that  the  world  is  eternal.  Others  have  had  re- 
courfe  to  the  univerfal  deluge.  Some,  among  whom  is 
the  Count  de  Buffon,  endeavour  to  prove  that  the 
ocean  and  dry  land  are  perpetually  changing  places  $ 
that  for  many  ages  the  higheft  mountains  have  been 
covered  with  water,  in  conlequence  of  which  the  ma¬ 
rine  animals  juft  mentioned  were  generated  in  fuch  vaft 
quantities,  that  the  waters  will  again  cover  thefe  moun¬ 
tains,  the  habitable  part  of  the  earth  become  fea,  and 
the  fea  become  dry  land  as  before,  &c.  Others  have 
imagined  that  they  might  be  occafioned  by  volcanoes, 
earthquakes,  &c.  which  confound  the  different  ftrata, 
and  often  intermix  the  productions  of  the  fea  with  thofe 
of  the  dry  land. 

But  for  a  view'  of  the  different  ftrata  fo  far  as  they 
are  known  j  as  well  as  for  a  view'  of  fome  of  the  theories 
which  have  been  propofed  to  account  for  the  formation 
and  changes  of  the  earth,  fee  Geology. 

Mr  Forfter  has  given  an  account  of  fome  of  the  ftra¬ 
ta  of  the  Southriea  iflands,  the  Jubilance  of  which  may 
be  feen  in  the  following  table. 

South  Georgia. 

I.  No  foil,  except  in  a  few  crevices  of  the  rocks. 


3 


2. 
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Strata. 


2.  Ponderous  {late,  with  Tome  Irony  particles,  in  hori¬ 
zontal  ftrata,  perpendicularly  interfered  with  veins 
of  quartz. 


Southern  IJle  of  New  Zealand. 

1.  Fine  light  black  mould,  in  fome  places  nine  inches 
deep,  but  generally  not  fo  much. 

2.  An  argillaceous Tubftance,  nearly  related  to  the  clafs 
of  Talcons,  turned  into  earth  by  the  aftion  of  the 
air. 

3.  The  fame  fubftance  farther  indurated,  in  oblique 
ftrata,  generally  dipping  to  the  fouth. 

Easter  Island. 


1.  Reddifh-brown  dufty  mould,  looking  as  if  it  had 
been  burnt. 

2,  Burnt  rocks,  refembling  flags  or  drofs  and  other 
volcanic  matters. 


Marquesas. 

1.  Clay  mixed  with  mould. 

2.  An  earthy  argillaceous  fubftance  mixed  with  tarras 
and  puzzolana. 

Otaheite. 

The  fhores  are  coral  rock,  extending  from  the  reef  en¬ 
circling  thefe  ifles  to  the  very  high  water-mark. 
There  begins  the  fand,  formed  in  fome  places  from 
fmall  fliells  and  rubbed  pieces  of  coral  ;  but  in  others 
the  fhores  are  covered  with  blackifh  fand,  confiding 
of  the  former  fort  mixed  with  black,  fometimes  glit¬ 
tering,  particles  of  mica,  and  here  and  there  fome 
particles  of  the  refraflory  iron  ores  called  in  Eng¬ 
land  Skim,  the  ferrum  micaccum  of  Linnaeus,  and 
Kall,  the  molybdcenum fpuma  lupi  of  the  fame  author. 
The  plains  from  the  fhores  to  the  foot  of  the  hills 
are  covered  with  a  very  fine  thick  flratum  of  black 
mould,  mixed  with  the  above-mentioned  fand,  which 
the  natives  manure  with  fliells.  The  firft  and  lawyer 
range  of  hills  are  formed  of  a  red  ochreous  earth, 
fometimes  fo  intenfely  red,  that  the  natives  ufe  it  to 
paint  their  canoes  and  cloth.  The  higher  hills  con- 
fifl  of  a  hard,  compafV,  and  ftiff  clayey  fubftance, 
hardening  into  done  when  out  of  the  reach  of  the  fun 
and  air.  At  the  top  of  the  valleys,  along  the  banks 
of  the  rivers,  are  large  mafies  of  coarfe  granite  flones 
of  various  mixtures  ;  in  one  place  are  pillars  of  a 
grey,  folid  bafaltes  ;  and,  in  feveral  others,  fragments 
of  black  bafaltes. 

Friendly  Islands  and  New  Hebrides. 

The  fame  with  the  above. 

Mallicollo. 

Yellowifh  clay  mixed  wTith  common  fand. 

Tanna,  a  Volcanic  IJland. 

The  chief  ftrata  here  are  clay  mixed  with  aluminous 
earth,  interfperfed  with  lumps  of  pure  chalk.  The 
ftrata  of  the  clay  are  about  fix  inches,  deviating  very 
little  from  the  horizontal  line. 

New  Cali;donia  and  the  adjacent  JJles . 

The  fhores  confift  of  fhell-fand,  and  particles  of  quartz  \ 
the  foil  in  the  plains  a  black  mould  mixed  with  this 
Vol.  XIX.  Part  II. 


fand.  The  Tides  of  the  hills  compofed  of  a  yellow 
ochreous  clay,  richly  fpangled  with  fmall  particles  of 
cat-filver,  or  a  whitifh  kind  of  daze,  the  mica  argentea 
of  Linnaeus.  The  higher  parts  of  the  hills  confift: 
of  a  ftone  called  by  the  German  mmQ.xzgeJlclflein,  com¬ 
pofed  of  quartz  and  great  lumps  of  the  above  cat- 
filver.  The  latter  is  fometimes  of  an  intenfely  red  or 
orange  colour,  by  means  of  an  iron  ochre, 

“  From  the  above  account,  fays  Mr  Forfter,  it  ap¬ 
pears,  I  think,  evidently,  that  all  the  high  tropical  illes 
of  the  South  fea  have  been  fi»bjc£t  to  the  a£lion  of  vol¬ 
canoes.  Pyritical  and  fulphureous  fubftances,  together 
W7ith  a  few  iron-ftones,  and  fome  veftiges  of  copper,  are 
no  doubt  found  in  feveral  of  them  :  but  the  mountains 
of  New  Caledonia  are  the  moft  likely  to  contain  the 
richeft  metallic  veins ;  and  the  fame  opinion,  I  lufpeft, 
may  be  formed  of  the  mountains  in  New  Zealand.” 

In  the  city  of  Modena  in  Italy,  and  for  fome  miles 
round  that  place,  there  is  the  moft  lingular  arrange¬ 
ment  of  ftrata  perhaps  in  the  whole  world.  From  the 
furface  of  the  ground  to  the  depth  of  14  feet,  they  meet 
with  nothing  but  the  ruins  of  an  ancient  city.  Being 
come  to  that  depth,  they  find  paved  ftreets,  artificers 
fti ops,  floors  of  houfes,  and  feveral  pieces  of  inlaid  work. 
After  thefe  ruins  they  find  a  very  folid  earth,  which 
one  would  think  had  never  been  removed  5  but  a  little 
lower  they  find  it  black  and  marfhy,  and  full  of  briars. 
Signior  Ramazzini  in  one  place  found  a  heap  of  wheat 
entire  at  the  depth  of  24  feet  ;  in  another,  he  found 
filbert-trees  with  their  nuts.  At  the  depth  of  about 
28  feet,  they  find  a  bed  of  chalk,  about  11  feet  deep, 
which  cuts  very  eafily  ;  after  this  a  bed  of  marfhy  earth 
of  about  two  feet,  mixed  with  ruflies,  leaves,  and 
branches.  After  this  bed  comes  another  of  chalk, 
nearly  of  the  fame  thicknefs  5  and  which  ends  at  the 
depth  of  42  feet.  This  is  followed  by  another  bed  of 
marfhy  earth  like  the  former  ;  after  which  comes  a  new 
chalk-bed,  but  thinner,  which  alfo  has  a  marfhy  bed 
underneath  it.  This  ends  at  the  depth  of  63  feet  ; 
after  which  they  find  fand  mingled  with  fmall  gravel, 
and  feveral  marine  (hells.  This  ftratum  is  ufually  about 
five  feet  deep,  and  underneath  it  is  avail  refervoir  of 
water.  It  is  on  account  of  this  water  that  the  foil  Is 
fo  frequently  dug,  and  the  ftrata  fo  well  known  in  this 
part  of  the  world.  After  coming  to  the  Tandy  bottom 
above-mentioned,  the  workmen  pierce  the  ground  with 
a  terebra  or  augre,  when  the  water  immediately  fprings 
up  with  great  force,  and  fills  the  well  to  the  brim. 
The  flow  is  perpetual,  and  neither  increafes  by  rain, 
nor  decreafes  by  drought.  Sometimes  the  augre  meets 
with  great  trees,  which  give  the  workmen  much  trouble ; 
they  alfo  fometimes  fee  at  the  bottom  of  thefe  wells 
great  bones,  coals,  flints,  and  pieces  of  iron. 

It  has  been  aflerted  by  fome,  that  the  fpecific  gra¬ 
vity  of  the  ftrata  conftantly  increafed  with  the  depth 
from  the  furface.  But  Dr  Leigh,  in  his  Natural  Hi- 
ftory  of  Lancafhire,  fpeaking  of  the  coal-pits,  denies 
the  ftrata  to  lie  according  to  the  laws  of  gravitation  • 
obferving,  that  the  ftrata  there  are  firft  a  bed  of  marie, 
then  free-ftone,  next  iron-ftone,  then  coal,  or  channel 
mire,  then  fome  other  ftrata,  then  coal  again,  Stc. 
This  determined  Mr  Derham  to  make  a  nicer  inquiry 
into  the  matter:  accordingly,  in  1712,  he  caufed  di¬ 
vers  places  to  be  bored,  laying  the  feveral  ftrata  by 
5  B  themfelves| 
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strata  themfelves  y  and  afterwards  determined  very  carefully 
Stratiotes.  thei*  fPecific  g^vity.  The  refuit  was,  that  in  his  yard 
ui ata  were  gradually  fpecifically  heavier  and  heavier 
the  lower  and  lower  they  went  ;  but  in  another  place 
in  his  fields,  he  could  not  perceive  any  difference  in  the 
fpecific  gravities. 

Acquainting  the  Royal ’Society  therewith,  their  ope¬ 
rator  Mr  Haukfbee  was  ordered  to  try  the  Rrata  of  a 
coal  pit,  which  he  did  .to  the  depth  of  30  Rrata  :  the 
thicknefs  and  fpecific  gravity  of  each  whereof  he  gives 
Vo),  xxvil  us  in  a  table  in  the  Philofophical  Tranfa&ions  ^  and 
P'  54 r<  from  the  whole  makes  this  inference,  that  it  evidently 
appears  the  gravities  of  the  feveral  Rrata  are  in  no 
manner  of  order,  but  purely  cafual,  as  if  mixed  by 
chance. 

SI  RATAGEM,  in  the  art  of  war,  any  device  for 
deceiving  and  furprifing  an  enemy.  The  ancients  dealt 
very  much  in  Rratagems  :  the  moderns  wage  war  more 
openly,  and  on  the  fquare.  Frontinus  has  made  a  col- 
leflion  of  the  ancient  ftratagems  of  war. 

S IRA1EGUS,  in  antiquity,  an  officer 

among  the  Athenians,  whereof  there  were  two  chofen 
yearly,  to  command  the  troops  of  the  Rate. 

Plutarch  fays*  there  was  one  chofen  from  out  of  each 
tribe  y  but  Pollux  feems  to  fay  they  were  chofen  indif¬ 
ferently  out  of  the  people.  The  people  themfelves 
made  the  choice  ;  and  that  on  the  laR  day  of  the  year, 
in  a  place  called  Pnyx,  The  two  Jirategi  did  not  com¬ 
mand  together,  but  took  their  turns  day  by  day  5  as 
we  find  from  Herodotus  and  Cornelius  Nepos.  Some¬ 
times  indeed,  a$  when  a  perfon  wTas  found  of  merit 
•vaftly  fiiperior,  and  exceedingly  famed  in  war,  the  com¬ 
mand  n^as  given  to  him  alone  :  but  it  was  ever  a  rule 
not  to  put  any  perfon  in  the  office  but  wffiofe  eftate  was 
in  Attica,  and  who  had  children,  that  there  might  be 
fome  hoftages  and  fecurities  for  his  conduct  and  fideli¬ 
ty.  Conllantine  the  Great,  befides  many  other  privi¬ 
leges  granted  to  the  city  of  Athens,  honoured  its 
chief  magiRrate  with  the  title  of  Msfe  Si-gamy**,  Mag¬ 
nus  Dux. 

STRATH,  in  the  Scottifh  language,  fignifies  a  long 
narrow  valley,  with  a  river  running  along  the  bottom. 

STRATHEARN,  a  beautiful  and  extenfive  valley 
in  Perthffiire,  bounded  on  the  north  by  the  lofty  ridge 
of  mountains  called  the  Grampians,  and" on  the  fouth  by 
the  Ochils,  which  are  rounded  on  the  tops  and  covered 
with  verdure.  It  is  called  Strath  earn  from  the  river 
Earn,  which  runs  through  the  middle  of  it  from  well  to 
eaft  for  about  30  miles.  On  each  fide  of  the  banks  of 
this  beautiful  llream  are  many  villages  and  country-feats 
diRinguiffied  for  romantic  fituations.  Were  we  to  fingle 
out  any  of  the  villages,  we  would  mention  Crieff,  which 
Rands  on  a  fine  Hoping  ground  011  the  north  fide  of  the 
Earn,  and  has  been  much  admired  by  travellers  for 
its  fituation,  and  the  variety,  contrafi,  fingularity,  and 
beauty  of  the  profpect  which  it  affords. 

STRATHNAVER,  a  fubdivifion  or  difiric!  of  the 
county  of  Sutherland  in  Scotland  }  bounded  on  the 
north  by  the  ocean,  on  the  eafi  by  Caithnefs,  on  the 
fouth  by  Sutherland  properly  fo  called,  and  on  the  vveR 
partly  by  Rofs  and  partly  by  the  ocean. 

STR  ATIOTES,  Water-soldier,  a  genus  of  plants 
belonging  to  the  clafs  polyandria.  See  Botany  In - 
fiex* 
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STRATO,  a  philofopher  of  Lampfacus,  difciple  and  Strato 
fucceflor  in  the  fchool  of  TheophraRus,  about  248  years  ll 
before  the  Cliriflian  era.  He  applied  himfelf  with  un-^en&t!‘ 
common  induRry  to  the  Rudy  of  nature  y  and  after  the  tMat*na!s'f 
moR  mature  inveRigalions,  he  fupported  that  nature  was 
inanimate,  and  that  there  was  no  god  but  nature.  (See 
PLASTIC  Nature J).  He  was  appointed  preceptor  to  Pto¬ 
lemy  Philadelphus,  who  not  only  revered  his  abilities 
and  learning,  but  alfo  rewarded  his  labours  with  un¬ 
bounded  liberality.  He  wrote  different  treatifes,  all 
now  loR. 

STRAWBERRY.  See  Fragaria,  Botany  Index . 

STRAWBLRRT-Tree.  See  Arbutus,  Botany  Index . 
STRENGTH  of  materials,  in  Mechanics ,  is  a  importance 
fubject  of  fo  much  importance,  that  in  a  nation  fo  emi-  of  the  fub- 
nent  as  this  for  invention  and  ingenuity  in  all  fpecics  ofie<^‘ 
manufactures,  and  in  particular  fo  diRinguifiied  for  its 
improvements  in  machinery  of  every  kind,  it  is  fome- 
what  fingular  that  no  writer  has  treated  it  in  the  detail 
which  its  importance  and  difficulty  demands.  The  man 
of  fcience  who  vifits  our  great  manufactories  is  delighted 
with  the  ingenuity  which  he  obferves  in  every  part,  the 
innumerable  inventions  which  come  even  from  individual 
artifans,  and  the  determined  purpofe  of  improvement  and 
refinement  which  he  fees  in  every  wx>rkihop.  Every 
cotton  mill  appears  an  academy  of  mechanical  fcience  y 
and  mechanical  invention  is  fpreading  from  thefe  foun¬ 
tains  over  the  whole  kingdom  :  But  the  philofopher  is 
mortified  to  fee  this  ardent  fpirit  fo  cramped  by  igno¬ 
rance  of  principle,  and  many  of  thefe  original  and  bril¬ 
liant  thoughts  obfeured  and  clogged  wfith  needlefs  and 
even  hurtful  additions,  and  a  complication  of  machinery 
which  checks  improvement  even  by  its  appearance  of  in¬ 
genuity.  There  is  nothing  in  which  this  want  of  feien- 
tific  education,  this  ignorance  of  principle,  is  fo  frequent¬ 
ly  obferved  as  in  the  injudicious  proportion  of  the  parts 
of  machines  and  other  mechanical  Rructures  y  propor¬ 
tions  and  forms  of  parts  in  which  the  Rrength  and  pofi- 
tion  are  nowife  regulated  by  the  drains  to  which  they 
are  expofed,  and  where  repeated  failures  have  been  the 
only  leffons. 

It  cannot  be  otherwife.  We  have  no  means  of  in- 
Rruflion,  except  tw?o  very  ffiort  and  abRracted  treatifes 
of  the  late  Mr  Emerfon  on  the  Rrength  of  materials. 

We  do  not  recoiled  a  performance  in  our  language  from 
which  our  artiRs  can  get  information.  Treatifes  written 
exprefsly  on  different  branches  of  mechanical  arts  are  to¬ 
tally  filent  on  this,  which  is  the  bafis  and  only  principle 
of  their  performances.  Who  wmuld  imagine  that  Price’s 
British  Carpenter,  the  work  of  the  firR  reputation  in 
this  country,  and  of  which  the  foie  aim  is  to  teach  the 
carpenter  to  erect  folid  and  durable  Rructures,  does  not 
contain  one  propofition  or  one  reafon  by  which  one  form 
of  a  thing  can  be  Riowm  to  be  Rronger  or  weaker  than 
another?  We  doubt  very  much  if  one  carpenter  in  an 
hundred  can  give  a  reafon  to  convince  his  own  mind 
that  a  joiR  is  Rronger  wffien  laid  on  its  edge  than  when 
laid  on  its  broad  fide.  We  fpeak  in  this  Rrong  manner 
in  hopes  of  exciting  fome  man  of  fcience  to  publifh  a 
fvfiem  of  inRruction  on  this  fubject.  The  limits  of  cur 
Work  will  net  admit  of  a  detail  :  but  we  think  it  necef- 
fary  to  point  out  the  leading  principles,  and  to  give  the 
traces  of  that  fyfiematic  connection  by  which  all  the 
knowledge  already  poffeffed  of  this  fubject  may  be 
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brought  together  and  properly  arranged, 
now  "attempt  in  as  brief  a  manner  as  we  are  able. 

The  ftrength  of  materials  arifes  immediately  or  ulti¬ 
mately  from  the  cohefion  of  the  parts  of  bodies.  Our 
examination  of  this  property  of  tangible  matter  has  as 
vet  been  very  partial  and  imperfedt,  and.  by  no  means 
enables  us  to  apply  mathematical  calculations  with  pre- 
cifion  and  fuccefs.  The  various  modifications  of  cohe¬ 
fion,  in  its  different  appearances  of  perfect  loftnefs,  plafti- 
city,  duality,  elaflicity,  hardnefs,  have  a  mighty  influ¬ 
ence  on  the  ftrength  of  bodies,  but  are  hardly  fuiceptible 
of  meafurement.  Their  texture  alfo,  whether  umrorm 
like  glafs  and  du&ile  metals,  cryftallized  or  granulated 
like  other  metals  and  freeftone,  or  fibrous  like  timber,  is 
a  circumftancc  no  lefs  important*,  yet  even  here,  al¬ 
though  we  derive  fome  advantage  from  remarking  to 
which  of  thefc  forms  of  aggregation  a  fubftance  belongs, 
the  aid  is  but  fmall.  All  we  can  do  in  this  want  of 
general  principles  is  to  make  experiments  on  every  oafs 
of  bodies.  Accordingly  philofophers  have  endeavoured 
to  inftrudt  the  public  in  this  particular.  The  Royal  So- 
ciety  of  London  at  its  very  firft  inftitution  made  many 
experiments  at  their  meetings,  as  maybe  feen  in  the 
firft  regifters  of  the  Society  *.  Several  individuals  have 
added  their  experiments.  The  moft  numerous  collection 
in  detail  is  by  Mufchenbroek,  profeffor  of  natural  phiio- 
fophy  at  Leyden.  Part  ol  it  was  publilhed  by  himielf 
in  his  Eflais  de  Phyfique ,  in  two.  vols.  410  j  but  the 
full  colleflion  is  to  be  found  in  his  Syltem  o.  Natural 
Philofophy,  publilhed  after  his  death  by  Lulofs,  in  three 
vols  4to.  This  was  tranllated  from  the  Low  Dutch 
into  French  by  Sigaud  de  la  Fond,  and  publilhed  at 
Paris  in  1 760,  and  is  a  prodigious  colleftion  of  phyfical 
knowledge  of  all  kinds,  and  may  almoft  luffice  for  a  li¬ 
brary  of  natural  philofophy.  But  this  colleition  of  ex¬ 
periments  on  the  cohefion  of  bodies  is  not  of  that  value 
which  one  expefts.  We  prefume  that  they  were  care¬ 
fully  made  and  faithfully  narrated  ;  but  they  were  made 
on  fuch  fmall  fpecimens,  that  the  unavoidable  natural 
inequalities  of  growth  or  texture  produced  irregularities 
in  the  refults  which  bore  too  great  a  proportion  to  the 
whole  quantities  obferved.  We  may  make  the  fame  re¬ 
mark  on  the  experiments  of  Couplet,  Pitot,  De  la  Hire, 
Du  Hamel,  and  others  of  the  French  academy.  In 
fhort,  if  we  except  the  experiments  of  Buffon  on  the 
ftrength  of  timber,  made  at  the  public  expence  or.  a 
large  fcale,  there  is  nothing  to  be  met  with  from  which 
we  can  obtain  abfolute  meafures  which  may  be  employed 
with  confidence  •,  and  there  is  nothing  in  the  Engliffi 
language  except  a  fimple  lift  by  Emerfon,  which  is  mere¬ 
ly  a  fet  of  affirmations,  without  any  nariation  of  circum- 
ftances,  to  enable  us  to  judge  of  the  validity  of  his  con- 
clufions :  but  the  charader  of  Mr  Emerfon,  as  a  man  of 
knowledge  and  of  integrity,  gives  even  to  thefe  affertions 
a  confiderable  value. 

But  to  make  ufe  of  any  experiments,,  there  mutt  be 
employed  fome  general  principle  by  which  we  can  ge¬ 
neralize  their  refults.  They  will  otherwife  be  only  nar¬ 
rations  of  detached  fafts.  We  muft  have  fome  notion 
of  that  intermedium,  by  the  intervention  of  which  an 
external  force  applied  to  one  part  of  a  lever,  joift,  or 
pillar,  occafions  a  drain  on  a  diilant  part.  This  can  be 
nothing  but  the  cohefion  between  the  parts.  It  is  this 
connecting  force  which  is  brought  into  aClion,  or,  as  we 


r  747  ]  S  T  R . 

This  we  fhall  more  fliortly  exprefs  it,  excited.  This  adion  is  “^.-Strength  w 
fied  in  every  part  by  the  laws  of  mechanics.  Ii  is  this 
aCtion  which  is  what  we  call  the  ftrength  of  that  part,  ^ 

and  its  effedl  is  the  drain  on  the  adjoining  parts  j  and  strength 
thus  it  is  the  fame  force,  differently  viewed,  that  confti-  defined, 
tutes  both  the  drain  and  the  ftrength.*  When  we  con- 
fider  it  in  the  light  of  a  refiftar.ee  to  fraaure,  we  call  it 
ftrength . 

We  call  every  thing  a  force  which  we  obierve  to  be  . 
ever  accompanied  by  a  change  of  motion  j  or,  moie 
ftriaiy  fpeaking,  we  infer  the  prefence  and  agency  of  a 
force  wherever  we  obferve  the  date  of  things  in  refpect 
of  motion  different  from  what  we  know  to  be  the  reiult 
of  the  aftion  of  all  the  forces  which  we  know  to  aa  on 
the  body.  Thus  when  we  obferve  a  rope  prevent  a  body 
from  falling,  we  infer  a  moving  force  inherent  m  the 
rope  with  as  much  confidence  as  when  we  obferve  it 
drag  the  body  along  the  ground.  The  immediate  ac¬ 
tion  of  this  force  is  undoubtedly  exerted  between  the 
immediately  adjoining  parts  of  the  rope.  The  immedi¬ 
ate  effea  is  the  keeping  the  particles  of  the  rope  to¬ 
gether.  They  ought  to  feparate  by  any  external  force 
drawing  the  ends  of  the  rope  contrary  wife  ,  and  we  a- 
feribe  their  not  doing  fo  to  a  mechanical  force  really  op- 
pofing  this  external  force.  When  defired  to  give  it  a  • 
it  from  what  we  conceive  to  be  its  ei-, 
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fea,  and  therefore  its  charaaeriftic,  and  we  call  it  CO- v . 

HESION.  This  is  merely  a  name  for  the  faft  ^  but  it  is  their  cf- 
the  fame  thing  in  all  our  denominations.  We  know  hots, 
nothing  of  the  caufes  but  in  the  effea sy  and  our  name 
for  the  caufe  is  in  faa  the  name  of  the  elfed,  which  is 
COHESION.  We  mean  nothing  elfe  by  gravitation  or 
magnetifm.  Wbat  do  we  mean  when  we  fay  that  New¬ 
ton  underftood  thoroughly  the  nature  of  gravitation,  of  \ 
the  force  of  gravitation  j  or  that  Franklin  underftood 
the  nature  of  the  elearic  force  ?  Nothing  but  this  : 
Newton  confidered  with  patient  fagacity  the  general 
faas  of  gravitation,  and  has  deferibed  and  cl  ailed  them 
with  the  utmoft  precision.  In  like  manner,  we  (hall 
underftand  the  nature  of  cohefion  when  we  have  dif- 
covered  with  equal  generality  the  laws  of  cohefion,  or 
general  faas  which  are  obferved  in  the  appearances,  and 
when  we  have  deferibed  and  claffed  them  with  equal  ac¬ 
curacy. 

Let  us  therefore  attend  to  the  more  fimple.  and  ob¬ 
vious  phenomena  of  cohefion,  and  mark  with  care  every 
circumftancc  of  yrefemblance  by  which  they  may  be  claf¬ 
fed.  Let  us  receive  tbefe  as  the  laws  of  cohefion,  cha¬ 
raaeriftic  of  its  fuppofed  caufe,  the  force  of  cohefion. 

We  cannot  pretend  to  enter  on  this  vaft  refearch..  The 
modifications  are  innumerable  :  and  it  would  require  the 
penetration  of  more  than  Newton  to  detea  the  circum- 
ftance  of  fimilarity  amidft  millions  of  diferiminating  cir- 
cumftances.  Yet  this  is  the  only  way.  of  difeovering 
which  are  the  primary  faas  charaaeriftic  of  the  force, 
and  which  are  the  modifications.  The  ftudy  is  immenfe, 
but  it  is  by  no  means  defperate  )  and  we  entertain  great 
hopes  that  it  will  ere  long  be  fuccefsfully  profecuted  : 
but,  in  our  particular  predicament,  we  muft  content  our- 
felves  with  feleaing  fuch  general  laws  as  feem  to  give 
us  the  moft  immediate  information  of  the  circumftances 
that  muft  be  attended  to  by  the  mechanician  in  his  con- 
ftruaions,  that  he  may  unite  ftrength  with  fimplicity, 
economy,  and  energy. 

j.  Then,  it  is  a  matter  of  fait  that  all  bodies  are  tn  a' 
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certain  degree  perfectly  elaftic  j  that  is,  when  their  form 
or  bulk  is  changed  by  certain  moderate  compreflions  or 
diftra&ions,  it  requires  the  continuance  of  the  changing 
force  to  continue  the  body  in  this  new  ftate  j  and  when 
the  force  is  removed,  the  body  recovers  its  original  form. 
We  limit  the;  a  Her  Li  on  to  certain  moderate  changes  :  For 
inftance,  take  a  lead  wire  .of  one-fifteenth  of  an  inch  in 
diameter  and  ten  feet  long ;  fix  one  end  firmly  to  the 
ceiling,  and  let  the  wire  hang  perpendicular  j  affix  to  the 
lower  end  an  index  like  the  hand  of  a  watch  ;  on  fome 
Hand  immediately  below  let  there  be  a  circle  divided  in¬ 
to  degrees,  with  its  centre  correfponding  to  the  lower 
point  of  the  wire  :  now  turn  this  index  twice  round,  and 
thus  twill  the  wire.  When  the  index  is  let  go,  it  will 
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to  the  recovery  of  the  firft  arrangement,  but  to  pufli  Strength  of 
them  farther  from  it,  into  a  new  fituation,  to  which 
they  now  verge,  and  require  force  to  prevent  them  from 
acquiring.  The  wire  is  now'  in  fad  again  perfectly 
elailic  ; '  that  is,  the  forces  which  now'  conned!  the  par¬ 
ticles  with  their  neighbours  augment  to  a  certain  degree 
as  the  derangement  from  this  new  pofition  augments. 

This  is  not  reafoning  from  any  theory.  It  is  narrating 
fadls,  on  which  a  theory  is  to  be  founded.  What  wc 
have  been  juft  now  faying  is  evidently  a  defeription  of 
that  fenfible  form  of  tangible  matter  which  w'e  call  due-  9 
ti/ity.  It  has  every  gradation  of  variety,  from  the  foft-  Bufblity. 
nefs  of  butter  to  the  firmnefs  of  gold.  All  thefe  bodies 

. .  __  _ _ JlP—  _ . .  ,  _  have  fome  elafticity,  but  we  fay  they  are  not  perfectly 

turn  backwards  again,  by  the  wire’s  untwitting  itfelf,  elaftic,  becaufe  they  do  not  completely  recover  their 
and  make  almoft  four  revolutions  before  it  flops  j  after  original  form  when  it  has  been  greatly  damaged.  The 
which  it  twifts  and  untwifts  many  times,  the  index  going  whole  gradation  maybe  moft  diftinftly  obferved  in  a 
backwards  and  forwards  round  the  circle,  diminilhing  piece  of  glafs  or  hard  fealing  wax.  In  the  ordinary 
however  its  arch  of  twill  each  time,  till  at  laft  it  fettles  form  glafs  is  perhaps  the  moft  completely  elaftic  body 
precifely  in  its  original  pofition.  This  may  be  repeated  that  we  know,  and  may  be  bent  till  juft  ready  to  fnap, 
for  ever.  Now’,  in  this  motion,  every  part  of  the  wire  and  yet  completely  recovers  its  firft  form,  and  takes  no 
partakes  equally  of  the  twill.  The  particles  are  ftretch-  fet  whatever  j  but  when  heated  to  fuch  a  degree  as  juft 
ed,  require  force  to  keep  them  in  their  (late  of  extenfion,  to  be  vifible  in  the  dark,  it  lofes  its  brittlenels,  and  be- 
and  recover  completely  their  relative  politions.  Thefe  comes  fo  tough  that  it  cannot  be  broken  by  any  blow  ; 
are  all  the  chara&ers  of  what  the  mechanician  calls  per-  but  it  is  no  longer  elaftic,  takes  any  fet.,  and  keeps  it. 
feB  elafticity.  This  is  a  quality  quite  familiar  in  many  When  more  heated,  it  becomes  as  plaftic  as  clay  5  but 
cafes  ;  as  in  glafs,  tempered  Heel,  &c.  but  was  thought  in  this  Hate  is  remarkably  diftinguilhed  from  clay  by  a 
incompetent  to  lead,  which  is  generally  confidered  as  quality  which  we  may  call  VISCIDITY,  which  is  fome- 
having  little  or  no  elafticity.  But  we  make  the  after-  thing  like  elafticity,  of  which  clay  and  other  bodies 

tion  in  the  moft  general  terms,  with  the  limitation  to  purely  plaftic  exhibit  no  appearance.  This  is  the  joint 

moderate  derangement  of  form.  We  have  made  the  operation  of  ftrong  adhefion  and  foftnefs.  When  a  rod 
fame  experiment  on  a  thread  of  pipe-clay,  made  by  of  perfectly  foft  glafs  is  fuddenly  ftretched  a  little,  it 
forcing  foft  clay  through  the  fmall  hole  of  a  fyringe  by  does  not  at  once  take  the  thape  which  it  acquires  after 
means  of  a  ferew  ;  and  we  found  it  more  elaftic  than  fome  little  time.  It  is  owing  to  this,  that  in  taking  the 

the  lead  wire  :  for  a  thread  of  one-twentieth  of  an  inch  impreflion  of  a  feal,  if  we  take  off  the  feal  while  the 

diameter  and  feven  feet  long  allowed  the  index  to  make,  wax  is  yet  very  hot,  the  fliarpnefs  of  the.  impreflion  is 
two  turns,  and  yet  completely  recovered  its  firft  pofi-  deftroyed  immediately.  Each  part  drawing  its  neigh- 
tjor)>  bour,  and  each  part  yielding,  the  prominent  parts  are 

2.  But  if  we  turn  the  index  of  the  lead  wire  four  pulled  down  and  blunted,  and  the  (harp  hollows  are 
times  round,  and  let  it  go  again,  it  untwifts  again  in  the  pulled  upwards  and  alfo  blunted.  The  feal  muft  be 
fame  manner,  but  it  makes  little  more  than  four  turns  kept  on  till  all  has  become  not  only. ftiff  but  hard.  .  „ 

back  a  <rain  j  and  after  many  ofcillations  it  finally  flops  This  vifeidity  is  to  be  obferved  in  all  plaftic  bodies  Obferved 
in  a  pofition  almoft  two  revolutions  removed  from  its  which  are  homogeneous.  It  is  not  obferved  in  clay,  be-in  all  ho- 
original  pofition.  It  has  now  acquired  a  new  arrange-  caufe  it  is  not  homogeneous,  but  confifts  of  hard  Partl“ 
ment  of  parts,  and  this  new  arrangement  is  permanent  cles  of  argillaceous  earth  flicking  together  by  their  at->  es. 
like  the  former  ;  and,  what  is  of  particular  moment,  it  traftion  for  water.  Something  like  it  might  be  made  of 
is  perfectly  elaftic.  This  change  is  familiarly  known  by  finely  powdered  glafs  and  a  clammy  fluid  fuch  as  tur¬ 
tle  denomination  of  a  SET.  The  wire  is  faid  to  have  pentine.  Vifeidity  has  all  degrees  of  foftnefs  till  it  de- 
TAKEN  A  SET.  When  we  attend  minutely  to  the  pro-  generates  to  ropy  fluidity  like  that  of  olive  oil.  Perhaps 
cedure  ctf  nature  in  this  phenomenon,  we  find  that  the  fomething  of  it  may  be  found  even  in  the  moft  per fe£l 
particles  have  as  it  were  did  on  each  other,  ftill  coher-  fluid  that  we  are  acquainted  with,  as  we  obierved  in  the 
ing,  and  have  taken  a  new  pofition,  in  which  their  con-  experiments  for  afeertaining  fpeeific:  gravity . 
nefting  forces  are  in  equilibiio  :  and  in  this  change  of  There  is  in  a  late  volume  of  the  Philosophical  1  rant- 
relative  fituation,  it  appears  that  the  connecting  forces  a^ons  a  narrative  of  experiments,  by  which  it  appears 
which  maintained  the  particles  in  their  firft  fituation  that  the  thread  of  the  fpider  is  an  exception  to  our  firft 
■  -  “  '  *  ’•  *  general  law,  and  that  it  is  perfectly  ductile.  It  is  there 

aflerted,  that  a  long  thread  of  goflamer,  furnithed  with 
an  index,  takes  any  pofition  whatever  *,  and  that  though 


were  net  in  equilibrio  in  fome  pofition  intermediate  be¬ 
tween  that  of  the  firft  and  that  of  the  laft  form.  The 
force  required  for  changing  this  firft  form  augmented 


with  the  change,  but  only  to  a  certain  degree ;  and  the  index  be  turned  round  any  number  of  times,  (even 
during  this  procefs  the  connefting  forces  always  tended  many  hundreds),  it  has  no  tendency  to  recover  its  firft 
to  the  recovery  of  this  firft  form.  But  after  the  change  form.  The  thread  takes  completely  any  fet  whatever, 
of  mutual  pofition  has  paffed  a  certain  magnitude,  the  We  have  not  had  an  opportunity  of  repeating  this  ex- 
union  has  been  partly  deftroved,  and  the  particles  have  periment,  but  we  have  diftinCtly  obferved  a  phenomenon 
be°n  brought  into  new  fixations  ;  fuch,  that  the  forces  totally  inconfiftent  with  it.  If  a  fibre,  of  goffamer  about 
which  now  conneft  each  with  its  neighbour  tend,  not  an  inch  long  be  held  by  the  end  horizontally,  it  bends 

downward 
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Strength  of  downward  in  a  curve  like  a  (lender  (lip  of  whalebone  or 
MaterhU.  a  ]la;r<  |f  totally  devoid  of  elafticity,  and  perfedly  in- 
different  to  any  fet,  it  would  hang  down  perpendicularly 
without  any  curvature. 

When  dudiiity  and  elafticity  are  combined  in  differ¬ 
ent  proportions,  an  immenfe  variety  of  fenlible  modes  of 
aggregation  may  be  produced.  Some  degree  of  both 
are  probably  to  be  ohferved  in  all  bodies  of  complex 
conftitution  ;  that  is,  which  confift  of  particles  made  up 
of  many  different  kinds  of  atoms.  Such  a  conllitution 
of  a  body  rauft  afford  many  liquations  permanent,  but 
eafily  deranged. 

In  all  thefe  changes  of  difpofition  which  take  place 
among  the  particles  of  a  dudile  body,  the  particles  are 
at  fuch  diftance  that  they  (till  cohere.  The  body  may 
be  ftretched  a  little  $  and  on  removing  the  extending 
force,  the  body  (hrinks  into  its  fir(l  form.  It  alfo  re* 
Ti  lifts  moderate  compreffions  j  and  when  the  comprefling 
Particles  force  is  removed)  the  body  fwells  out  again.  Now  the 
aaed  on  corpufcular  faB  here  is,  that  the  particles  are  aded  on  by 
-tionVaml-  attractions  and  repulfions,  which  balance  each  other 
repuifions  when  no  external  force  is  ading  on  the  body,  and  which 
augment  as  the  particles  are  made,  by  any  external 
caufe,  to  recede  from  this  (ituation  of  mutual  inactivity ; 
for  fince  force  is  requifite  to  produce  either  the  dilata¬ 
tion  or  the  compreflion,  and  to  maintain  it,  we  are  obli¬ 
ged,  by  the  conftitution  of  our  minds,  to  infer  that  it  is 
oppofed  by  a  force  accompanying  or  inherent  in  every 
particle  of  dilatable  or  compreflible  matter  5  and  as  this 
neceffity  of  employing  force  to  produce  a  change  indi¬ 
cates  the  agency  of  thefe  corpufcular  forces,  and  marks 
their  kind,  according  as  the  tendencies  of  the  particles 
appear  to  be  toward  each  other  in  dilatation,  or  from 
each  other  in  compreflion  ;  fo  it  alfo  meafures  the  de¬ 
grees  of  their  intenfity.  Should  it  require  three  times 
the  force  to  produce  a  double  compreflion,  we  muft  rec¬ 
kon  the  mutual  repulfions  triple  when  the  compreflion 
is  doubled  *,  and  fo  in  other  inftances.  We  fee  from  all 
this  that  the  phenomena  of  cohefion  indicate  fome  rela- 
The  great  tion  between  the  centres  of  the  particles.  To  difeover 
problem  in  this  relation  is  the  great  problem  in  corpufcular  me- 
corpufcular  chan;fm<  as  it  was  in  the  Newtonian  investigation  of  the 
mec  iani  m.  gravitation.  Could  we  difeover  this  law  of  ac¬ 

tion  between  the  corpufcles  with  the  fame  certainty  and 
diftindnefs,  we  might  with  equal  confidence  fay  what 
will  be  the  reful t  of  any  pofition  which  we  give  to  the 
particles  of  bodies  ;  but  this  is  beyond  our  hopes.  The 
law  of  gravitation  is  fo  fimple,  that  the  difeovery  or  de¬ 
tection  of  it  amid  the  variety  of  celeftial  phenomena  re¬ 
quired  but  one  ftep  ;  and  in  its  own  nature  its  poftible 
combinations  dill  do  not  greatly  exceed  the  powers  of 
human  refearch.  One  is  almoft  difpofed  to  fay  that  the 
Supreme  Being  has  exhibited  it  to  our  reafoning  powers 
as  fufficient  to  employ  with  fuccefs  our  utmoft  efforts, 
but  not  fo  abftrufe  as  to  difeourage  us  from  the  noble 
attempt.  It  feems  to  be  other  wife  with  refped  to  co- 
heflon.  Mathematics  informs  us,  that  if  it  deviates  fen- 
fibly  from  the  law  of  gravitation,  the  fimpleft  combina¬ 
tions  will  make  the  joint  adion  of  feveral  particles  an 
almoft  impenetrable  myftery.  We  muft  therefore  con¬ 
tent  ourfelves,  for  a  long  time  to  come,  with  a  careful 
obfervation  of  the  fimpleft  cafes  that  we  can  propofe, 
and  with  the  difeovery  of  fecondary  laws  of  adion,  in 
which  many  particles  combine  their  influence.  In  pur- 
fuance  of  this  plan,  we  ohferve,. 


3.  That  whatever  is  the  fituation  of  the  particles  ofStrength  c£ 
a  body  with  refped  to  each  other,  when  in  a  quiefeent  Materials^ 
ftate,  they  are  kept  in  thefe  fituations  by  the  balance  of  "  ^ 
oppofite  forces.  This  cannot  be  .  refufed,  nor  can  we  partides 
form  to  ourfelves  any  other  notion  of  the  ftate  of  the  kept  in 
particles  of  a  body.  Whether  we  fuppofe  the  ultimate  their  places 
particles  to  be  of  certain  magnitudes  and  (liape9,  touch- 
ing  each  other  in  fingle  points  of  cohefion  ;  01‘  whether  forces. 
we  (with  Bofcovich)  coniiderthem  as  at  a  diftance  from 
each  other,  and  ading  on  each  other  by  attractions  and 
repulfions — we  muft  acknowledge,  in  the  firft  place, 
that  the  centres  of  the  particles  (by  whole  mutual  di- 
ftances  we  muft  .eftimate  the  diftance  of  the  particles) ' 
may  and  do  vary  their  diftances  from  each  other.  What 
elfe  can  we  fay  when  we  obferve  a  body  increafe  in 
length,  in  breadth,  and  in  thicknefs,  by  heating  it,  or 
when  we  fee  it  diminilh  in  all  thefe  dimenfions  by  an  ex¬ 
ternal  compreflion  ?  A  particle,  therefore,  fituated  in  the  v 
midft  of  many  others,  and  remaining  in  that  fituation, 
muft  be  conceived  as  maintained  in  it  by  the  mutual 
balancing  of  all  the  forces  which  conned  it  with  its  rc. 
neighbours.  It  is  like  a  ball  kept  in  its  place  by  theniuftra-i 
oppofite  aCtion  of  two  fprings.  This  illuftration  merits  tion  of 
a  more  particular  application.  Suppofe  a  number  of1?118  ProP°fi-- 
balls  ranged  on  the  table  in  the  angles  of  equilateral tlon* 
triangles,  and  that  each  ball  is  conneCted  with  the  fix 
which  lie  around  it  by  means  of  an  elaftic  wire  curled 
like  a  cork-fcrew  \  fuppofe  fuch  another  ftratum  of  balls 
above  this,  and  parallel  to  it,  and  fo  placed  that  each 
ball  of  the  upper  ftratum  is  perpendicularly  over  the 
centre  of  the  equilateral  triangle  below,  and  let  thefe  be 
conneCled  with  the  balls  of  the  under  ftratum  by  Similar 
fpiral  wires.  Let  there  be  a  third  and  a  fourth,  and  any 
number  of  fuch  ftrata,  all  conceded  in  the  fame  manner. 

It  is  plain  that  this  may  extend  to  any  fize  and  fill  any 
fpace. — Now  let  this  affemblage  of  balls  be  firmly  con¬ 
templated  by  the  imagination,  and  be  fuppofed  to  (hi ink 
continually  in  all  its  dimenfions,  till  the  balls,  and  their 
diftances  from  each  other,  and  the  conneding  wires,  all 
vanifh  from  the  fight  as  diferete  individual  objeds.  All 
this  is  very  conceivable.  It  will  now  appear  like  a  folid 
body,  having  length,  breadth,  and  thicknefs  ;  it  may  be 
compreffed,  and  will  again  refume  its  dimenfions )  it  may¬ 
be  ftretched,  and  will  again  (hrink  ;  it  will  move .  away 
when  ftruck ;  in  fhort,  it  will  not  differ  in  its  fenfible 
appearance  from  a  folid  elaftic  body.  Now  when  this 
body  is  in  a  ftate  of  compreflion,  for  inftance,  it  is  evi¬ 
dent  that  any  one  of  the  balls  is  at  reft,  in  confequence 
of  the  mutual  balancing  of  the  adions  of  all  the  fpiral 
wires  which  conned  it  with  thofe  around  it.  It  will 
greatly  conduce  to  the  full  understanding  of  all  that  fol¬ 
lows  to  recur  to  this  illuftration.  The  analogy  or  re- 
femblante  between  the  effeds  of  this  conftitution  of 
things  and  the  effeds  of  the  corpufcular  forces  is  very 
great  $  and  wherever  it  obtains,  we  may  fafely  draw  con- 
clufions  from  what  we  know  would  be  the  condition  of  ^ 
a  body  of  common  tangible  matter.  We  (hall  juft  givepy  exam- 
one  inftrudive  example,  and  then  have  done  with  this  pie. 
hypothetical  body.  We  can  fuppofe  it  of  a  long  (hape, 
refting  on  one  point  y  we  can  fuppofe  two  weights  A,  B, 
fufpended  at  the  extremities,  and  the  whole  in  equilibrio. 

We  commonly  exprefs  this  ftate  of  things  by  faying  that 
A  and  B  are  in  equilibrio.  This  is  very  inaccurate.  A 
is  in  fad  in  equilibrio  with  the  united  adion  of  all  the 
fprings  which  conned  the  ball  to  which  it  is  applied1 
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SMatfr;als.f  wItll‘he  adjoining  balls.  Thefe  fp  tings  are  brought  In- 
u. — y. — ,  t0  a&10Fb  and  each  is  in  equilibrio  with  the  joint  a&ion 
of  all  the  reft.  Thus  through  the  whole  extent  of  the 
hypothetical  body,  the  fprings  are  brought  into  a&ion  in 
a  way  and  in  a  degree  which  mathematics  can  eafily  in- 
veftigate.  We  need  not  do  this  :  it  is  enough  for  our 
purpofe  that  our  imagination  readily  difcovers  that  fome 
fprings  are  ftretgfted,  others  are  com  prefled,  and  that  a 
preflUic  ss  excited  on  the  middle  point  of  fupport,  and 
the  fupport  exerts  a  reaction  which  precifely  balances  it  $ 
and  the^otlier  weight  is,  in  like  manner,  in  immediate 
equilibrio  with  the  equivalent  of  the  a&ions  of  ail  the 
fprings  which  conned  the  laft  ball  with  its  neighbours. 
Now  take  the  analogical  or  refembling  cafe,  an  oblong 
piece  of  folid  matter,' refting  on  a  fulcrum,  and  loaded 
'vi th  two  weights  in  equilibrio.  For  the  a&ions  of  the 
.connecting  fprings  fubftitute  the  corpufcular  forces,  and 
the  refult  will  refemble  that  of  the  hypothefis. 

Now  as  there  is  fomething  that  is  at  leaft  analogous  to 
a  change  of  diftance  of  the  particles,  and  a  concomitant 
change  of  the  intenflty  of  the  conneCfing  forces,  we  may 
exprefs  this  in  the  fame  way  that  we  are  accuftomed  to 
do  in  fimilar  cafes.  Let  A  and  B  (fig.  1.)  reprefent  the 
centres  of  two  particles  of  a  coherent  elaftic  body  in 
their  quiefcent  inaClive  ftate,  and  let  us  confider  only 
the  mechanical  condition  of  B.  The  body  may  be 
ftretched.  In  this  cafe  the  diftance  A  B  of  the  par¬ 
ticles  may  become  A  C.  In  this  ftate  there  is  fomething 
which  makes  it  neceffary  to  employ  a  force  to  keep  the 
particles  at  this  diftance.  C  has  a  tendency  towards  A, 
or  we  may  fay  that  A  attra&s  C.  We  may  reprefent 
the  magnitude  of  this  tendency  of  C  towards  A,  or  this 
attraction  of  A,  by  a  line  C  c  perpendicular  'to  A  C. 
Again,  the  body  may  be  ^omprefled,  and  the  diftance 
A  B  may  become  A  D.  Something  obliges  us  to  em¬ 
ploy  force  to  continue  this  compreftion  ;  and  D  tends 
from  A,  or  A  appears  to  repel  D.  The  intenfity  of  this 
tendency  or  repulfion  may  be  reprefented  by  another 
perpendicular  D  d;  and,  to  reprefent  the  different  di¬ 
rections  of  thefe  tendencies,  or  the  different  nature  of 
thefe  actions,  we  may  Let  D  d  on  the  oppofite  fide  of 
AB.  It  is  in  this  manner  that  the  Abbe  Bofcovich  has 
prefents  the  rePre^ente(*  the  adions  of  corpufcular  forces  in  his  cele- 
aftion  of  bra  ted  Theory  of  Natural  Philofophy.  Newton  had 
corpufcular  faid,  that,  as  the  great  movements  of  the  folar  fyftem 
forces.  were  regulated  by  forces  operating  at  a  diftance,  and 
varying  with  the  diftance,  fo  he  ftrongly  fufpe&ed  (ya/de 
fufpicor)  that  all  the  phenomena  of  cohefion,  with  all  its 
modifications  in  the  different  fenfible  forms  of  aggrega¬ 
tion,  and  in  the  phenomena  of  chemiftry  and  phvfiology, 
re ful fed  from  the  fimilar  agency  of  forces  varying  With 
the  diftance  of  the  particles.  The  learned  Jefuit  pur¬ 
sued  this  thought  *,  and  has  fhovvn,  that  if  we  fuppofe  an 
ultimate  atom  of  matter  endowed  with  powers  of  attrac- 
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tion  and  repulfion,  varying,  both  in  kind  and  degree, 
with  the  diftance,  and  if  this  force  be  the  fame  in  every 
atom,  It  may  be  regulated  by  fuch  a  relation  to  the  di¬ 
ftance  from  the  neighbouring  atom,  that  a  coIleClion  of 
fuch  may  have  all  the  fenfible  appearance  of  bodies  in 
their  different  forms  of  folids,  liquids,  and  vapours,  ela¬ 
ftic  or  unelaftic,  and  endowed  with  all  the  properties 
which  we  perceive,  by  whofe  immediate  operation  the 
phenomena  of  motion  by  impulfe,  and  all  the  phenome¬ 
na  of  chemiftry,  and  of  animal  and  vegetable  economy, 
may  be  produced.  He  (hows,  that  notwithftanding  a 
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perfect  famenefs,  and  even  a  great  fimplicity  in  this  a  to- Strength  of 
mical  conftitution,  there  will  reiult  from  this  union  all  Materials, 
that  unfpcakable  variety  of  form  and  property  which  di- 
verfify  and  embelliih  the  face  of  nature.  We  fhall  take 
another  opportunity  of  giving  fuch  an  account  of  this  ce¬ 
lebrated  work  as  it  deferves.  We  mention  it  only,  by 
the  bye,  as ‘far  as  a  general  notion  of  it  will  be  of  fome 
fervice  on  the  preient  occafion.  For  this  purpofe,  we 
juft  ob'erve  that  Bofcovich  conceives  a  particle  of  any 
individual  fpecies  of  matter  to  confift  of  “an  unknown 
number  of  particles  of^fimpler  conftitution  ;  each  of 
which  particles,  in  their  turn,  is  compounded  of  particles 
ftill  more  {imply  conftituted,  and  fo  cn  through  an  un¬ 
known  number  of  orders,  till  we  arrive  at  the  fimpleft 
poftible  conftitution  of  a  particle  of  tangible  matter,  fuf- 
ceptible  of  length,  breadth,  and  thicknefs,  and  neceffari- 
ly  confifting  of  four  atoms  of  matter.  And  he  {hows 
that  the  more  complex  we  fuppofe  the  conftitution  of  a 
particle,  the  more  muft  the  fenfible  qualities  of  the  aggre¬ 
gate  refemble  the  obferved  qualities  of  tangible  bodies. 

In  particular,  he  fhows  how  a  particle  may  be  fo  con¬ 
ftituted,  that  although  it  a6I  on  one  other  particle  of  the 
feme  kind  through  a  confuferable  interval,  the  interpo- 
fition  of  a  third  particle  of  the  fame  kind  may  render  it 
totally,  or  almoft  totally,  ina&ive ;  and  therefore  an  af- 
femblage  of  fuch  particles  would  form  fuch  a  fluid  as 
air.  All  thefe  curious  inferences  are  made  with  uncon¬ 
trovertible  evidence  ;  and  the  greateft  encouragement  is 
thus  given  to  the  mathematical  philofopher  to  hope,  that 
by  cautious  and  patient  proceeding  in  this  way,  we  may 
gradually  approach  to  a  knowledge  of  the  laws  of  co¬ 
hefion,  that  will  not  {bun  a  comparifon  even  with  the 
Principia  of  Newton.  No  ftep  can  be  made  in  this  in- 
veftigation,  but  by  obferving  with  care,  and  generalizing 
with  judgement,  the  phenomena,  which  are  abundantly 
numerous,  and  much  more  at  our  command  than  thofe 
of  the  great  and  fenfible  motions  of  bodies.  Following 
this  plan,  we  obferve,  lg 

4.  It  is  matter  of  fad,  that  every  body  has  fome  de-  Every  body 
gree  of  compreflibility  and  dilatability $  and  when  the 
changes  of  dimenfion  are  fo  moderate  that  the  bodv  Y*  ^ di’ 
completely  recovers  its  original  dimenfions  on  the  ceffa-  lalable‘ 
tion  of  the  changing  force,  the  extenfions  or  compref- 
fions  are  fenfibly  proportional  to  the  extending  or  com- 
p  re  fling  forces ;  and  therefore  the  conncBing  forces  are 
proportional  to  the  d fences  of  the  particles  from  their 
quiefcent ,  neutral,  or  inaBive  pefitions.  This  feems  to 
have  been  firft  viewed  as  a  law  of  nature  by  the  penetra-  na_ 

ting  eye  of  Dr  Robert  Hooke,  one  of  the  raeft  eminent  tui  e  ddco- 
'philofophers  of  the  laft  century.  He  publilhed  a  cipher,  Vcrefl  by 
which  he  feid  contained  the  theory  of  fpringinefs.and  of 
the  motions  of  bodies  by  the  a&ion  of  fprings.  It  was 
this,  c  emnosssttu  u. — When  explained  in  his  dif- 
fertation,  publifhed  fome  years  after,  it  was  ut  tenfo  fic 
‘in’s.  1  his  is  precifely  the  propefition  juft  now  nfferted 
as  a  general  fa  ft,  a  law  of  nature.  This  differ  t  at  icn  is 
full  of  curious  obfervations  of  fads  in  fupport  of  his  af- 
fertion.  .  In  his  application  to  the  motion  of  bodies  he 
gives  his  noble  difeovery  of  the  balance-fpring  of  a 
watch,  which  is  founded  on  this  law.  The  fpring,  as  it 
is  more  and  more  ceiled  up,  or  unwound,  by  the  motion 
of  the  balance,  r.61s>  on  it  with  a  force  proportional  to 
the  diftance  of  the  balance  from  its  quiefcent  pofition. 

Ihe.  balance  therefore  is  afted  on  by  an  accelerating 
force,  wnich  varies  in  the  fame  manner  as  the  force  of 

gravity 
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Strength  of  gravity  ading  ora  a  pendulum  fwinging  in  a  cycloid. 

Materials  j.-s  vibrations  therefore  rauft  be  performed  in  equal  time, 
whether  they  are  wide  or  narrow.  In  the  fame  differta- 
tion  Hooke  mentions  all  the  fads  which  John  Bernoulli 
afterwards  adduced  in  fixpport  of  Leibnitz’s  whimfical 
doctrine  of  the  force  of  bodies  in  motion,  or  the  dodrine 
of  the  vires  viva  ;  a  doctrine  which  Hooke  might  juft- 
2Q  ly  have  claimed  as  his  own,  had  he  not  feen  its  futility. 
And  con-  Experiments  made  fince  the  time  of  Hooke  {how  that 
firmed  by  this  lawT  is  ftridly  true  in  the.  extent  to  which  we  have 
the  expe-  limited  it,  viz.  in  all  the  changes  of  form  which  will  be 
ether**8  comPletely  undone  by  the  elallicity  of  the  body.  It  is 
nearly  true  to  a  much  greater  extent.  James  Bernoulli, 
in  his  differtation  on  the  elaftic  curve,  relates  fome  ex¬ 
periments  of  his  own,  which  feem  to  deviate  confiderably 
from  it ;  but  on  clofe  examination  they  do  not.  The 
fineft  experiments  are  thofe  of  Coulomb,  published  in 
fome  late  volumes  of  the  memoirs  of  the  Academy  of 
Paris.  He  fufpended  balls  by  wires,'  and  obferved  their 
motions  of  ofcillation,  which  he  found  accurately  cor- 
refponding  with  this  law. 

This  we  (hall  find  to  be  a  very  important  fad  in  the 
dodrine  of  the  ftrength  of  bodies,  and  we  defire  the 
reader  to  make  it  familiar  to  his  mind.  If  we  apply  to 
this  our  manner  of  exprefling  thefe  forces  by  perpendi¬ 
cular  ordinates  Cc,  Y>  d  (fig,  1.),  we  muft  take  other 
fituations  E,  F,  of  the  particle  B,  and  draw  E  e,  F f ; 
and  we  muft  have  D</;  F fzx  BD  :  BF,  or  C  c  :  E  «■  — 
jBC  :  BE.  In  fuch  a  fuppofition  Yd  Bee  muft  be  a 
ftraight  line.  But  we  {hall  have  abundant  evidence  by 
and  bye  that  this  cannot  be  ftridly  true,  and  that  the 
line  Bee  which  limits  the  ordinates  exprefiing  the  at¬ 
tractive  forces  becomes  concave  towards  the  line  ABE, 
and  that  the  part  B  df  is  convex  towards  it.  All  that 
.  can  be  fafely  concluded  from  the  experiments  hitherto 
made  is,  that  to  a  certain  extent  the  forces,  both  attrac¬ 
tive  and  repulfive,  are  ferjlhhj  proportional  to  the  dilata- 
It  tions  and  compreflions.  For, 

5.  It  is  univeifally  abferved,  that  when  the  dilata¬ 
tions  have  proceeded  a  certain  length,  a  iefs  addition 
of  force  is  fufficient  to  increafe  the  dilatation  in  the  fame 
degree.  This  is  always  obferved  when  the  body  h?.s 
been  fo  far  ftretched  that  it  takes  a  fet,  and  does  not 
completely  recover  its  form.  The  like  may  be  general- 
iucreafe  its  ly  obferved  in  compreflions.  Moft  perfons  will  recol- 
dilatation.  ]e<c^  that  jn  violently  ftretching  an  elaftic  cord,  it  be¬ 
comes  fuddenly  weaker,  or  more  eafily  ftretched.  But 
thefe  phenomena  do  not  pofitively  prove  a  diminution  of 
the  corpufculnr  force  ading  on  one  particle :  It  more 
probably  arifes  from  the  difunion  of  fome  particles,  whofe 
adion  contributed  to  the  whole  or  fenfible  effed.  And 
in  compreflions  we  may  fuppofe  fomething  of  the  fame 
kind ;  for  when  we  comprefs  a  body  in  one  diredion,  it 
commonly,  bulges  out  in  another  ;  and  in  cafes  of  very 
violent  adion  fome  particles  may  be  difunited,  whofe 
tranfverfe  adion  had  formerly  balanced  part  of  the  com- 
prefiing  force.  For  the  reader  will  fee  on  refledion, 
that  fince  the  compreffion  in  one  diredion  caufes  the 
body  to  bulge  out  in  the  tranfverfe  diredion  ;  and  fince 
this  bulging  out  is  in  oppofilion  to  the  tranfverfe  forces 
of  attradion,  it  muft  employ  fome  part  of  the  compref- 
fing  force.  And  the  common  appearances  are  in  per¬ 
fect  uniformity  with  this  conception  of  things.  When 
we  prefs  a  bit  of  dryifli  clay,  it  fwells  out  and  cracks 
tranfverfely.  When  a  pillar  of  wood  is  overloaded,  it 
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fwells  out,  and  fmall  crevices  appear  in  the  diredion  of  Strength  of 
the  fibres.  After  this  it  will  not  bear  half  of  the  load.  Materials. 
This  the  carpenters  call  crippling  ;  and  a  knowledge 
of  the  circumftances  which  modify  it  is  of  great  import¬ 
ance,  and  enables  us  to  underftand  fome  very  paradoxical 
appearances,  as  will  be  fhown  by  and  bye. 

This  partial  diluniting  of  particles  formerly  cohering 
is,' we  imagine,  the  chief  reafon  why  the  totality  of  the 
forces  which  really  oppofe  ah  external  ftrain  does  not 
increafe  in  the  proportion  of  the  extenfions  and  compref- 
fions.  But  fufficient  evidence  will  alfo  be  given  that 
the  forces  which  would  conned  one  particle  with  one 
other  particle  do  not  augment  in  the  accurate  pro¬ 
portion  of  the  change  of  diftance  5  that  in  extenfions 
they  in  creafo  more  flowly,  and  in  compreflions  more 
rapidly. 

But  there  is  another  caufe  of  this  deviation  perhaps  Du&Uitr 
equally  effedual  with  the  former.  Moft  bodies  manifeft  another 
fome  degree  of  dudility.  Now  what  is  this  ?  The  fad  caufe  of 
is,  that  the  parts  have  taken  a  new  arrangement,  ii> deviatioa^ 
which  they  again  cohere.  Therefore,  in  the  paffage  to 
this  new  arrangement,  the  fenfible  forces,  which  are  the 
joint  refult  of  many  corpufcular  forces,  begin  to  refped 
this  new  arrangement  inftead  of  the  former.  This  muft 
change  the  Ample  law  of  corpufcular  force,  charaderiftic 
of  the  particular  fpecies  of  matter  under  examination. 

It  does  not  require  much  refledibn  to  convince  us  that 
the  poflible*  arrangements  which  the  particles  of  a  body- 
may  acquire,  without  appearing  to  change  their  nature, 
muft  be  more  numerous  according  as  the  particles  are  of 
a  more  complex  conftitution  $  and  it  is  reafonable  to 
fuppofe  that  the  conftitution  even  of  the  moft  Ample 
kind  of  matter  that  we  are  acquainted  with  is  exceed¬ 
ingly  complex.  Our  microfcopes  {how  us  animals  fo 
minute,  that  a  heap  of  them  muft  appear  to  the  naked 
eye  an  uniform  mafs  with  a  grain  finer  than  that  of  the 
fineft  marble  or  razor  hone  j  and  yet  each  of  thefe  has 
not  only  limbs,  but  bones,  mufcular  fibres,  blood-veffels, 
fibres,  and  a  blood  confifting,  in  all  probability,  of  glo¬ 
bules  organifed  and  complex  like  our  own.  The  ima¬ 
gination  is  here  loft  in  wonder  :  and  nothing  is  left  us 
but  to  adore  inconceivable  art  and  xvifdonv,  and  to  exult 
in  the  thought  that  we  arc  the  only  fpedators  of  this 
beautiful  feene  who  can  derive  pleafure  from  the  view. 

What  is  trodden  under  foot  with  indifference,  even  by 
the  half-reafoning  elephant,  may  be  made  by  us  the  - 
fource  of  the  pureft  and  moft  unmixed  pleafure.  But 
let  us  proceed  to  obferve, 

6.  That  the  forces  which  conned  the  particles  of  The  force* 
tangible  bodies  change  by  a  change  of  diftance,  not  on-  which  con- 
ly  in  degree,  but  alfo  in  kind.  The  particle  B  (fig.  1.)  ne<fl. ,he 
is  attraded  by  A  when  in  the  fituation  C  or  E.  ^It  is  tan^ible*^ ' 
repelled  by  it  when  at  D  or  F.  It  is  not  affeded  by  it  bodies  & 
when  in  the  fituation  B.  The  reader  is  requefted  care-  change  by 
fully  to  remark,  that  this  is  not  an  inference  founded  on  a  rh.an£e 
the  authority  of  our  mathematical  figure.  The  figure  of^^anc"*‘ 
is  an  exprefiion  (to  aflift  the  imaginaiion)  of  fads  in  na¬ 
ture.  It  requires  no  force  to  keep  the  particles  of  a 
body  in  their  quiefeent  fituations :  but  if  they  are  fepa- 
parated  by  ftretching  the  body,  they  endeavour  (pardon 
the  figurative  expreflion)  to  come  together  again.  If 
they  are  brought  nearer  by  compreflions  they  endeavour 
to  recede.  This  endeavour  is  manifefted  by  the  necef- 
fify  of  employing  force  to  maintain  the  extension  or  con- 
denfation  y  and  we  reprefent  this  by  the  different  pefition  - 
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of  our  lines,  But  this  is  not  all :  the  particle  B,  which 
is  repelled  by  A  when  in  the  fituation  F  or  D,  is  neutral 
when  at  B,  and  is  attra&ed  when  at  C  or  E,  may  be 
placed  at  fuch  a  diftance  AG  from  A  greater  than  AB 
that  it  Hi  all  be  again  repelled,  or  at  fuch  a  diftance  AH 
that  it  fhall  again  be  attra&ed  $  and  thefe  alterations 
may  be  repeated  again  and  again.  This  is  curious  and 
important,  and  requires  fomething  more  than  a  bare  af- 
fertion  for  its  proof. 

In  the  article  Optics  we  mentioned  the  moll  curious 
and  valuable  obfervations  of  Sir  Ifaac  Newton,  by  which 
it  appears  that  light  is  thus  alternately  attra&ed  and  re¬ 
pelled  by  bodies.  *1  he  rings  of  colour  which  appear 
between  the  obje&  glaffes  of  long  telefcopes  (howed, 
that  in  the  fmall  interval  of  ^-Voth  of  an  inch,  there 
are  at  leaf!  an  hundred  fuch  changes  obfervable,  and 
that  it  is  highly  probable  that  thefe  alternations  extend 
to  a  much  greater  diftance.  At  one  of  thefe  diftances 
the  light  a&ually  converges  towards  the  folid  matter  of 
the  glafs,  which  we  exprefs  fhortly,  by  faying  that  it  is 
attra&ed  by  it,-  and  that  at  the  next  diftance  it  declines 
from  the  glafs,  or  is  repelled  by  it.  The  fame  thing  is 
more  fimply  inferred  from  the  phenomena  of  light  pafftng 
by  the  edges  of  knives  and  other  opaque  bodies.  We 
refer  the  reader  to  the  experiments  themfelves,  the 
detail  being  too  long  for  this  place  ;  and  we  requeft 
him  to  confider  them  minutely  and  attentively,  and 
to  form  diftin&  notions  of  the  inferences  drawn  from 
them.  And  we  defire  it  to  be  remarked,  that  although 
Sir  Ifaac,  in  his  difcufiion,  always  confiders  light  as  a 
let  of  corpufcles  moving  in  free  fpace,  and  obeying  the 
a&ions  of  external  forces  like  any  other  matter,  the  par¬ 
ticular  conclufion  in  which  we  are  juft  now  interefted 
does  not  at  all  depend  on  this  notion  of  the  nature  of 
light.^  Should  we,  with  Des  Cartes  or  Huygens,  fup- 
pofe  light  to  be  the  undulation  of  an  elaftic  medium, 
the  conclufton  will  be  the  fame.  The  undulations  at 
certain  diftances  are  difturbed  by  forces  dire&ed  towards 
the  body,  and  at  a  greater  diftance,  the  difturbing  forces 
tend  from  the  body. 

But  the  fame  alternations  of  attra&ion  and  repulfion 
may  be  oblerved  between  the  particles  of  common  mat¬ 
ter.  If  w7e  take  a  piece  of  very  flat  and  well-polifhed 
glafs,  fuch  as  is  made  for  the  horizon  glaffes  of  a  good 
Hadley’s  quadrant,  and  if  \ye  wrap  round  it  a  fibre  of 
filk  as  it  comes  from  the  cocoon,  taking  care  that  the 
fibre  nowhere  crofs  another,  and  then  prefs  this  pretty 
hard  on  fuch  another  piece  of  glafs,  it  will  lift  it  up  and 
keep  it  fufpended.  The  particles  therefore  of  the  one 
do  moft  certainly  attra&  thofe  of  the  other,  and  this  at 
a  diftance  equal  to  the  thicknefs  of  the  filk  fibre.  This 
is  nearly  the  limit  j  and  it  fometimes  requires  a  confider- 
able  preflure  to  produce  the  effe&.  The  preflure  is 
effe&ual  only  by  comprefling  the  filk  fibre,  and  thus  di- 
minifhing  the  diftance  between  the  glafs  plates.  This 
adbefion  cannot  be  attributed  to  the  prefture  of  the  at- 
mofphere,  becaufe  there  is  nothing  to  hinder  the  air 
from  infinuating  itfelf  between  the  plates,  fince  they  are 
feparated  by  the  filk.  Befides,  the  experiment  fucceeds 
equally  well  under  the  receiver  of  an  air-pump.  This 
moft  valuable  experiment  was  firfl:  made  by  Huygens, 
who  reported  it  to  the  Royal  Society.  It  is  narrated  in 
the  Philofophical  Tranfa&ions,  N°  86. 

Here  then  is  an  attra&ion  a&ing,  like  gravity,  at  a 
diftance.  But  take  away  the  filk  fibre,  and  try  to  make 
I 
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the  glaftes  touch  each  other,  and  we  fliall  find  a  very  Strength  of 
great  force  neceflary,  By  Newton’s  experiments  it  ap-  Materials, 
pears,  that  unlefs  the  prifmatic  colours  begin  to  appear  »"  ~ 
between  the  glaffes,  they  are  at  lead  ¥|-th  of  an  inch 
aiunder  or  more.  Now  we  know  that  a  very  confider- 
able  force  is  neceflary  for  producing  thefe  colours,  and 
that  the  more  we  prefs  the  glaffes  together  the  more 
rings  of  colours  appear.  It  alfo  appears  from  Newton’s 
meafures,  that  the  difference  of  diftance  between  the 
glaffes  where  each  of  thefe  colours  appear  is  about  the 
89,000th  part  of  an  inch.  We  know  farther,  that 
when  we  have  produced  the  laft  appearance  of  a  greafy 
or  pearly  colour,  and  Mien  augment  the  preflure,  making 
it  about  a  thoufand  pounds  on  the  fquare  inch,  all  co^ 
lours  vanifh,  and  the  two  pieces  of  glafs  feem  to  make 
one  tranfparent  undiftinguifhable  mafs.  They  appear 
now  to  have  no  air  between  them,  or  to  be  in  mathe¬ 
matical  con ta&.  But  another  fa&  (hows  this  conclufion 
■to  be  premature.  The  fame 'circles  of  colours  appear  in 
the  top  of  a  foap  bubble  ;  and  as  it  grows  thinner  at 
top,  there  appears  an  unrefle&ing  fpot  in  the  middle. 

We  have  the  greateft  probability  therefore  that  the  per- 
fe&  tranfparency  in  the  middle  of  the  two  glaftes  does 
not  arife  from  their  being  in  conta&,  but  becaufe  the 
thicknefs  of  sir  between  them  is  too  fmall  in  that  place 
for  the  refle&ion  of  light.  Nay,  Newton  exprefsly 
found  no  refle&ion  where  the  thicknefs  was  J-ths  or  more 
of  the  -g-gJL^-th  part  of  an  inch. 

All  this  while  the  glaffes  are  ftrongly  repelling  each 
other,  for  great  preffure  is  neceflary  for  continuing  the 
appearance  of  thofe  colours,  and  they  vanifli  in  fuccefiion 
as  tlm  preffure  is  diminifhed.  This  vanifhing  of  the  co¬ 
lours  is  a  proof  that  the  glaffes  are  moving  off  from  each 
other,  or  repelling  each  other.  But  we  can  put  an  end 
to  this  repulfion  by  very  ftrong  preffure,  and  at  the  fame 
time  Aiding  the  glaffes  on  each  other.  We  do  not  pre¬ 
tend  to  account  for  this  effe&  of  the  Hiding  motion  \  but 
the  fa&  is,  that  by  fo  doing,  the  glaffes  will  cohere 
with  very  great  force,  fo  that  we  fliall  break  them  by 
any  attempt  to  pull  them  afunder.  It  commonly  hap¬ 
pens  (at  leaf!  it  did  fo  with  us),  that  in  this  Aiding  com- 
preftion  of  two  fmooth  flat  plates  of  glafs  they  fcratch 
and  mutually  deftroy  each  other’s  furface.  It  is  alfo 
worth  remarking,  that  different  kinds  of  glafs  exhibit 
different  properties  in  this  refpe&.  Flint  glafs  will  at- 
tra&  even  though  a  filk  fibre  lies  double  between  them, 
and  they  much  more  readily  cohere  by  this  Aiding  pref¬ 
fure. 

Here  then  are  two  diftances  at  which  the  plates  of 
glafs  attra&  each  other  *,  namely,  when  the  filk  fibre  is 
interpofed,  and  when  they  are  forced  together  with  this 
Aiding  motion.  And  in  any  intermediate  fituation  they 
repel  each  other.  We  fee  the  fame  thing  in  other  folid 
bodies.  Two  pieces  of  lead  made  perfe&ly  clean,  may  Leacfand 
be  made  to  cohere  by  grinding  them  together  in  the  iron. 
fame  manner.  It  is  in  this  way  that  pretty  ornaments 
of  filver  are  united  to  iron.  The  piece  is  feraped  clean, 
and  a  fmall  bit  of  filver  like  a  fifti  fcale  is  laid  on.  The 
die  which  is  to  ftrike  it  into  a  flower  or  other  ornament 
is  then  fet  on  it,  and  we  give  it  a  finart  blow,  which 
forces  the  metals  into  conta&  as  firm  as  if  they  were 
foldered  together.  It  fometimes  happens  that  the  die 
adheres  ta  the  coin  fo  that  they  cannot  be  feparated  : 
and  it  is  found  that  this  frequently  happens,  when  the 
engraving  is  fuch^that  the  raifed  figure  is  not  complete¬ 
ly 
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Strength  ofly  furrounded  with  a  fmooth  flat  ground.  The  probable 
Ma  ennK  caufe  Qf  this  [s  curious.,  When  the  coin  has  a  flat  fur- 
faCe  all  around,  this  is  produced  by  the  moft  prominent 
Pr.  bahlc  part  of  the  die.  This  applies  to  the  metal,  and  cora- 
why  pletely  confines  the  air  which  filled  the  hollow  of  the 
the  die  ad-  ^e#  As  the  preflure  goes  on,  the  metal  is  fqueezed  up 
^t5 10  tlieinto  the  hollow  of  the  die  ;  but  there  is  flill  air  com- 
prefled  between  them,  which  cannot  efcape  by  any  paf- 
fage.  It  is  therefore  prodigioufly  condenfed,  and  exerts 
an  claiticfty  proportioned  to  the  condensation.  -  This 
ferves  to  feparate  the  die  from  the  metal  when  the  ftroke 
is  over.  The  hollow  part  of  the  die  has  not  touched 
the  metal  all  the  while,  and  we  may  fay  tnat  the  im~ 
preflion  was  made  by  air.  If  this  air  efcape  by  any  en¬ 
graving  reaching  through  the  border,  they  cohere  in- 
feparably. 

We  have  admitted  that  the  glafs  plates  are  in  contaCl 
when  they  cohere  thus  firmly.  But  we  are  not  certain 
of  this  ;  for  if  we  take  thefe  cohering  glafles,  and  touch 
them  with  water,  it  quickly  infinuates  itfelf  between 
them.  Yet  they  flill  cohere,  but  can  now  be  pretty 
eafily  feparated. 

It  is  owing  to  this  repulfion,  exerted  through  its  pro¬ 
per  fphere,  that  certain  powders  fwim  on  the  furface  of 
of  T  me  bo-  water,  and  are  Wetted  with  great  difficulty.  Certain 
infers  can  run  about  on  the  furface  of  water.  They 
have  brufliy  feet,  which  occupy  a  confiderable  furface  ; 
and  if  their  fleps  are  viewed  with  a  magnifying  glafs, 
the  furface  of  the  water  is  feen  deprefled  all  around,  re- 
fembling  the  footfleps  of  a  man  walking  on  feather-beds. 
This  is  owing  to  a  repulfion  between  the  brufli  and  the 
water.  A  common  fly  cannot  walk  in  this  manner  on 
water.  Its  feet  are  wetted,  becaufe  they  attract  the  wa¬ 
ter  inftead  of  repelling  it.  A  fleel  needle,  wiped  very 
clean,  will  lie  on  the  furface  of  water,  making  an  im- 
preflion  as  a  great  bar  would  make  on  a  feather  bed  3 
and  its  weight  is  lefs  than  that  of  the  difplaced  water. 
A  dew  drop  lies  on  the  leaves  of  plants  without  touch¬ 
ing  them  mathematically,  as  is  plain  from  the  extreme 
brilliancy  of  the  reflection  at  the  poflerior  furface 3  nay, 
it  may  be  fometimes  obferved  that  the  drops  of  ram  lie 
on  the  furface  of  water,  and  roll  about  on  it  like  balls 
on  a  table.  Yet  all  thefe  fubflances  can  be  wetted  3 
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that  is,  water  can  be  applied  to  them  at  fuch  diflances 
that  they  attraCl  it. 

What  we  faid  a  little  ago  of  water  infinuating  itfelf 
between  the  glafs  plates  without  altogether  deftroyirg 
their  cohefion,  (hows  that  this  cohefion  is  not  the  fame 
that  obtains  between  the  particles  of  one  of  the  plates  3 
that  is,  the  two  plates  are  not  in  the  flate  of  one  conti¬ 
nued  mafs.  It  is  highly  probable,  therefore,  that  be¬ 
tween  thefe  two  flates  there  is  an  intermediate  flate  of 
repulfion,  nay,  perhaps  many  fuch,  alternated  with  at¬ 
tractive  flates. 

A  piece  of  ice  is  elaftic,  for  it  rebounds  and  rings. 
Its  particles,  therefore,  when  comprefied,  refile  3  and 
when  ft  retched,  contraCl  again.  The  particles  are  there¬ 
fore  in  the  flate  reprefented  by  B  in  figure  1.  aCted  on 
by  repulfive  forces,  if  brought  nearer  •,  and  by  attrac¬ 
tive  forces,  if  drawn  further  afunder.  Ice  expands,  like 
all  other  bodies,  by  heat.  It  abforbs  a  vaft  quantity  of 
fire  ;  which,  by  combining  its  attractions  and  repulfions 
with  thofe  of  the  particles  of  ice,  changes  completely 
the  law  of  aCtion,  without  making  any  fenfible  change 
in  the  diftance  of  the  particles,  and  the  ice  becomes  wa- 
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ter.  In  this  new  flate  the  particles  are  again  in  limits  Strength  fif 
between  attractive  and  repulfive  forces  3  for  water  has  , a 
been  fhown,  by  the  experiments  of  Canton  and  Zimmer¬ 
man,  to  be  elaftic  or  compreffible.  It  again  expands  by 
heat.  It  again  abforbs  a  prodigious  quantity  of  heat, 
and  becomes  elaftic  vapour  3  its  particles  repelling  each 
other  at  all  diflances  yet  obferved.  The  diftance  be¬ 
tween  the  particles  of  one  plate  of  glafs  and  thofe  of 
another  which  lies  on  it,  and  is  carried  by  it,  is  a  di- 
flance  of  repulfion  5  for  the  force  which  fupports^  the 
upper  piece  is  aCting  in  oppofition  to  its  weight.  I  his 
diftance  is  lefs  than  that  at  which  it  would  Ju/pettd  it  be¬ 
low  it  with  a  filk  fibre  interpofed  3  for  no  priimatic  co¬ 
lours  appear  between  them  when  the  filk  fibre  is  inter¬ 
pofed.  But  the  diftance  at  which  glafs  attraCls  water 
is  much  lefs  than  this,  for  no  colours  appear  when  glafs 
is  wetted  with  water.  This  diftance  is  lefs,  and  not 
greater,  than  the  other  3  for  when  the  glafles  have  wa¬ 
ter  interpofed  between  them  inftead  of  air,  it  is  found, 
that  when  any  particular  colour  appears,  the  thicknefs 
of  the  plate  of  water  is  to  that  of  tne  plate  of  air  which 
would  produce  the  fame  colour  nearly  as  3  to  4.  Now, 
if  a  piece  of  glafs  be  wetted,  }and  exhibit  no  colour,  and 
another  piece  of  glafs  be  Amply  laid  on  it,  no  colour 
will  appear  ;  but  if  they  are  ftrongly  preffed,  the  colours 
appear  in  the  lame  ma:  ner  as  if  the  glafles  had  air  be¬ 
tween.  Alfo,  when  glafs  is  Amply  wetted,  and  the  film 
ot  water  is  allowed  to  evaporate,  when  it  is  thus  reduced 
to  a  proper  thinnefs,  the  colours  fhow  themfelves  in  great 
beauty.  t  #  - 

Thefe  are  a  few  of  many  thoufand  fads,  by  which  A1ofaiatter 
is  unqueftionably  proved  that  the  particles  of  tangible  conneaed 
matter  are  connected  by  forces  aCHng  at  a  diftance,  vary-  by  forces 
ing  with  the  diftance,  and  alternately  attra&ive  and  re-a<ffingata 
pulfive.  If  we  represent  thefe  forces  as  we  have  already  dlftance’ 
done  in  fig.  1.  by  the  ordinates  C  f,  D  </,  E  <?,  Yf,  &c. 
of  a  curve,  it  is  evident  that  this  curve  muft  crofs  the 
axis  at  all  thofe  diflances  where  the  forces  change  from 
attractive  to  repulfive,  and  the  curve  muft  have  branches 
alternately  above  and  below  the  axis. 

All  thefe  alternations  of  attraction  and  repulfion  take 
place  at  fmall  and  infenfible  diflances.  At  all  fenfible 
diflances  the  particles  are  influenced  by  the  attraction  of 
gravitation  3  and  therefore  this  part  of  the  curve  muft 
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be  a  hyperbola  whofe  equation  is  — .  What  is  the 

form  of  the  curve  correfponding  to  the  fmalleft  diftance 
of  the  particles  ?  that  is,  what  is  the  mutual  aCtion  be¬ 
tween  the  particles  juft  before  their  coming  into  abfolute 
contaCt  ?  Analogy  fhould  lead  us  to  fuppofe  it  to  be  re- 
pulfion  :  for  folidity  is  the  laft  and  fimpleft  form  of  bo¬ 
dies  with  which  we  are  acquainted. — Fluids  are  more 
compounded,  containing  fire  as  an  efiential  ingredient. 

We  fhould  conclude  that  this  ultimate  repulfion  is  infu- 
perable,  for  the  hardeft  bodies  are  the  moft  elaftic.  We 
are  fully  entitled  to  fay,  that  this  repelling  force  ex¬ 
ceeds  all  that  we  have  ever  yet  applied  to  overcome  it ; 
nay,  there  are  good  reafons  for  faying  that  this  ultimate 
repulfion,  by  which  the  particles  are  kept  from  mathe¬ 
matical  contaCl,  is  really  infuperable  in  its  own  na¬ 
ture,  and  that  it  is  impoffible  to  produce  mathematical 
contaCL  30 

We  fiiall  juft  mention  one  of  thefe,  which  we  confider  Mathema- 
as  unanfwerable.  Suppofe  two  atoms,  or  ultimate  Par~  taC&  ™pof- 
tides  of  matter  A  and  B.  Let  A  be  at  reft?  and  B  f^fo. 

3  C  move 
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Strength  Of m°ve  up  to  it  with  the  velocity  2}  and  let  us  fuppofe 

i  at^na  *  that  comes  into  mathematical  contact,  and  impels  it 
(according  to  the  common  acceptation  of  the  word). 
Both  move  with  the  velocity  I.  This  is  granted  by  all 
to  be  the  final  refult  of  the  collifion.  Now  the  inftant 
of  time  in  which  this  communication  happens  is  no  part 
either  of  the  duration  of  the  folitary  motion  of  A,  nor 
of  the  joint  motion  of  A  and  B  *.  It  is  the  reparation  or 
boundary  between  them.  It  is  at  once  the  end  of  the 
firfl,  and  the  beginning  of  the  fecond,  belonging  equal¬ 
ly  to  both.  A  w7as  moving  with  the  velocity  2.  The 
diftinguifhing  circumftance  therefore  of  its  mechanical 
ftate  is,  that  Lt  has  a  determination  (however  incompre- 
henfible)  by  which  it  would  move  for  ever  with  the  ve¬ 
locity  2,  if  nothing  changed  it.  This  it  has  during  the 
whole  of  its  folitary  motion,  and  therefore  in  the  laft 
inftant  of  this  motion.  In  like  manner,  during  the 
whole  of  the  joint  motion,  and, therefore  in  the  firft  in- 
fiant  of  this  motion,  the  atom  A  has  a  determination  by 
■which  it  would  move  for  ever  with  the  velocity  I.  In 
one  and  the  fame  infiant,  therefore,  the  atom  A  has  two 
incompatible  determinations.  Whatever  notion  we  can 
lorm  of  this  flate,  which  we  call  velocity,  as  a  diftin&ion 
of  condition,  the  fame  impofiibility  of  conception  or  the 
fame  abfurdity  occurs.  Nor  can  it  be  avoided  in  any 
other  way  than  by  faying,  that  this  change  of  A’s  mo¬ 
tion  is  brought  about  by  infenfible  gradations  j  that  is, 
that  A  and  B  influence  each  other  precifely  as  they 
would  do  if  a  {lender  fpring  were  interpofed.  The  reader 
is  defired  to  look  at  what  we  have  faid  in  the  article 
Physics,  §  82. 

The  two  magnets  there  fpoken  of  are  good  reprefen- 
tatives  of  two  atoms  endowed  with  mutual  powrers  of  re- 
pulfion  j  and  the  communication  of  motion  is  accom- 
plifhed  in  both  cafes  in  precifely  the  fame  manner. 

If,  therefore,  we  fhall  ever  be  fo  fortunate  as  to  difeo- 
ver  the  law  of  variation  of  that  force  which  conne&s 
one  atom  of  matter  with  another  atom,  and  which  is 
therefore  chara&eriftic  of  matter,  and  the  ultimate  fource 
of  all  its  fenfible  qualities,  the  curve  wriiofe  ordinates  re- 
prefent  the  kind  and  the  intenfity  of  this  atomical  force 

Fig.  3.  will  be  fomething  like  that  fketched  in  fig.  2.  The  firft 
branch  a  nl&  will  have  AK  (perpendicular  to  the  axis 
AH)  for  its  afivmptote,  and  the  laft  branch  l  mo  will 
be  to  all  fenfe  a  hyperbola,  having  AO  for  its  affymp- 
tote  ;  and  the  ordinates  /L,  m  M,  &c.  will  be  propor- 
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vitation  of  matter.  It  will  have  many  branches  B  b  C, 
D  //  E,  F fG,  &cc.  exprefting  attractions,  and  alternate 
repulfive  branches  C  c  D,  E  e  F,  G  g  H,  &c.  All  thefe 
will  be  contained  within  a  diftance  API,  which  does 
not  exceed  a  very  minute  fraCion  of  an  inch. 

The  ft  m  pie  ft  particle  which  can  be  a  conftituent  of  a 
fended  par-  b°dy  having  breadth,  and  thlcknefs,  muft  confift 

tide  con-  °^our  fach  atoms,  all  of  wririch  combine  their  influence 
fiits  of  four  ori  23ch  atom  of  another  fuch  particle.  It  i$,evident  that 
atoms.  the  curve  which  expreffes  the  forces  that  connect  twro 
fuch  particles  muft  be  totally  different  from  this  original 
curve,  this  hylarchic  principle.  Suppofing  the  laft 
known,  our  mathematical  knowledge  is  quite  able  to  dis¬ 
cover  the  firft  ;  but  when  we  proceed  to  compofe  a  body 
of  particles,  each  of  which  confifts  of  four  fuch  particles, 
we  may  venture  to  fay,  that  the  compound  force  which 
conne&s  them  is  almoft  beyond  cur  ft  arch,  and  that  the 
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difeovery  of  the  primary  force  from  sn  accurate  know-Stirngjl,  -0» 
ledge  of  the  corpufcular  forces  of  this  particular  matter  Materials, 
is  abfolutely  out  of  our  power.  \r*— ^ 

All  that  we  can  learn  is,  the  poftibility,  nay  the  cer¬ 
tainty,  of  an  innumerable  variety  of  external  fenfible 
forms  and  qualities,  by  which  different  kinds  of  matter 
will  be  diftinguifhed,  arifing  from  the  number,  the  order 
of  compofition,  and  the  arrangement  of  the  fubordinate 
particles  of  which  a  particle  of  this  or  that  kind  of  mat¬ 
ter  is  compoled.  All  thefe  varieties  will  take  place  at 
thofe  fmall  and  infenfible  diftances  which  are  between 
A  and  H,  and  may  produce  all  that  variety  which  we 
obferve  in  the  tangible  or  mechanical  forms  of  bodies, 
fuch  as  elafticity,  du&ility,  hardnefs,  foftnefs,  fluidity  | 
vapour,  and  all  thofe  unfeen  motions  or  a&ions  which  we 
obferve  in  fufion  and  congelation,  evaporation  and  con- 
derffation,  folution  and  precipitation,  cryftallization,  ve¬ 
getable  and  animal  affimilation  and  fecretion,  &c.  &c. 

&.c.  W’hile  all  bodies  muft  be,  in  a  certain  degree, 
elaftic,  all  muft  gravitate,  and  all  muft  be  incompene- 
trable. 

This  general  and  fatisfa&ory  refemblanee  between  the 
appearance  of  tangible  matter  and  the  legitimate  confe- 
quence  of  this  general  hypothetical  property  of  an  atom 
of  matter,  affords  a  confiderable  probability  that  fuch  is 
the  origin  of  all  the  phenomena.  We  earneftly  recom¬ 
mend  to  our  readers  a  careful  perufal  of  Bofcovich’s  ce¬ 
lebrated  treatife.  A  careful  perufal  is  neceffary  for  fee¬ 
ing  its  value  ;  and  nothing  will  be  got  by  a  hafty  look 
at  it.  The  reader  will  be  particularly  pleafed  with  the 
facility  and  evidence  with  which  the  ingenious  author 
has  deduced  all  the  ordinary  principles  of  mechanics, 
and  with  the  explanation  which  he  has  given  of  fluidity, 
and  his  dedudion  from  thence  of  the  laws  of  hydiofta- 
tics.  .  No  part  of  the  treatife  is  more  valuable  than  the 
do&rine  of  the  propagation  of  preffure  through  folkl 
bodies.  This,  however,  is  but  juft  touched  on  in  the 
courfe  of  the  inveftigaticn  of  the  principles  of  mechanics. 

We  (hall  borrow  as  much  as  will  fuffice  for  our  prefent 
inquiry  into  the  ftrength  of  materials }  and  we  truft  that 
our  readers  are  not  difpleafed  with  this  general  iketch 
of  the  do£lrine  (if  it  may  be  fo  called)  of  the  cohefion 
of  bodies.  It  is  curious  and  important  in  itfelf,  and  isphedoe- 
the  foundation  of  all  the  knowledge  we  can  acquire  of  the  trine  of  co— 
prefent  article.  We  are  forry  to  fay  that  it  is  as  yet  ahefion>et 
new  fubjedl  of  ftudy  j  but  it  is  a  very  promifing  cne,  *  ”ew  iuij- 
and  we  by  no  means  defpair  of  feeing  the  whole  of  che-^ 
miftry  brought  by  its  means  within  the  pale  of  mechani¬ 
cal  fcience.  The  great  and  diftinguifhing  agent  in  che- 
rniftry  is  heat,  or  fire  the  caufe  of  heat  5  and  one  of  its 
moft  Angular  effe&s  is  the  converfion  of  bodies  into  ela¬ 
ftic  vapour.  We  have  the  cleareft  evidence  that  this  is 
brought  about  by  mechanical  forces:  for  it  can  be  oppof- 
ed  or  prevented  by  external  preffure,  a  very  familiar  me¬ 
chanical  force.  We  may  perhaps  find  another  mechani¬ 
cal  force  which  will  prevent  fufion. 

Having  now7  made  our  readers  familiar  with  the  mode 
of  a6h*on  in  which  cohefion  operates  in  giving  ftrength  to 
folid  bodies,  we  proceed  to  confider  the  ftrains  to  which 
this  ftrength  is  oppofed. 

A  piece  of  folid  matter  is  expofed  to  four  kinds  of$tram; 
ftrains,  pretty  different  in  the  manner  of  their  operation,  which 
I.  It  may  be  torn  afunder,  as  in  the  cafe  of  ropes, ftrength 
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strength  of  1.  It  may  be  cruflied,  as  in  the  cafe  of  pillars,  polls, 
Material*.  and  trufs  beams. 

-y—*  ^  It  may  be  broken  acrofs,  as  happens  to  a  joift  or 

lever  of  any  kind. 

4.  It  may  be  wrenched  or  twitted,  as  in  the  cafe  of 
the  axle  of  a  wheel,  the  nail  of  a  preft,  See. 
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I.  It  may  be  pulled  asunder. 

This  is  the  fimplett  of  all  (trains,  and  the  others  are 
indeed  modifications  of  it.  To  this  the  force  of  cohefion 
is  direBhj  oppofed,  with  very  little  modification  of  its  ac¬ 
tion  by  any  particular  circumttances. 

When  a  long  cylindrical  or  prifmatic  body,  fucb  as  a 
rod  of  wood  or  metal,  or  a  rope,  is  drawn  by  one  end, 
it  mutt' be  refitted  at  the  other,  in  order  to  bring  its  co¬ 
hefion  into  action.  When  it  is  fattened  at  one  end,  we 
cannot  conceive  it  any  other  way  than  as  equally  ftretch- 
ed  in  all  its  parts ;  for  all  our  obfervations  and  experi¬ 
ments  on  natural  bodies  concur  in  fhowing  us  that  the 
forces  which  conned  their  particles,^  in  any  way  what¬ 
ever,  are  equal  and  oppofite.  This  is  called  the  third 
Ia%o  of  motion  *,  and  we  admit  its  univerfality,  while  we 
affirm  that  it  is  purely  experimental  (fee  Physics).  Yet 
we  have  met  with  differtations  by  perfons  of  eminent 
knowledge,  where  propofitions  are  maintained  inconfift- 
ent  with  this.  During  the  difpute  about  the  communi¬ 
cation  of  motion,  fome  of  the  ableft  writers  have  faid, 
that  a  fpring  compreffed  or  ftretched  at  the  two  ends 
was  gradually  lefs  and  lefs  compreffed  or  ftretched  from 
the  extremities  towards  the  middle :  but  the  fame  wri¬ 
ters  acknowledged  the  univerfal  equality  of  adion  and 
readion,  which  is  quite  incompatible  with  this  ft  ate  of 
the  fpring.  No  fuch  inequality  of  compreftion  or  dilata¬ 
tion  has  ever  been  obferved  ;  and  a  little  refledion  will 
(how  it  to  be  impoflible,  in  confiftency  with  the  equality 
of  adion  and  readion. 

Since  all  parts  are  thus  equally  ftretched,  it  follows, 
that  the  drain  in  any  tranfverfe  fedion  is  the  fame,  as 
alfo  in  every  point  of  that  fedion.  If  therefore  the  body 
be  fuppofed  of  a  homogeneous  texture,  the  cohefion  of 
the  parts  is  equable  j  and  fince  every  part  is  equally 
ftretched,  the  particles  are  drawn  to  equal  diftances 
from  their  quiefeent  pofitions,  and  the  forces  which  are 
thus  excited,  and  now  exerted  in  oppofition  to  the  drain¬ 
ing  force,  are  equal.  This  external  force  may  be  in- 
creafed  by  degrees,  which  will  gradually  feparate  the 
parts  of  the  body  more  and  more  from  each  other,  and 
the  conneding  forces  increafe  with  this  increafe  of  di- 
ftance,  till  at  laft  the  cohefion  of  fome  particles  is  over¬ 
come.  This  mutt  be  immediately  followed  by  a  rup¬ 
ture,  becaufe  the  remaining  forces  are  now  weaker  than 
before. 

I  pis  the  united  force  of  cohefion,  immediately  before  the 
difunion  of  the  firft  particles,  that  we  call  the  STRENGTH 
of  the  fedion.  It  may  alfo  be  properly  called  its  abso¬ 
lute  strength,  being  exerted  in  the  fimplett  form, 
'  and  not  modified  by  any  relation  to  other  circum¬ 
ttances. 

If  the  external  force  has  not  produced  any  permanent 
change  on  the  body,  and  it  therefore  recovers  its  former 
dimenfions  when  the  force  is  withdrawn,  it  is  plain  that 
this  (train  may  be  repeated  as  often  as  we  pleafe,  and  the 
body  which  withftands  it  once  will  always  withftand  it. 
It  is  evident  that  this  fhould  be  attended  to  in  all  con- 
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ftrudions,  and  that  in  all  our  inveftigations  on  this  fub- Strength  ot 
je&  this  fhould  be  kept  itri&ly  in  view.  When  we  treat  Mat*ria 
a  piece  of  foft  clay  in  this  manner,  and  with  this  precau¬ 
tion,  the  force  employed  mutt  be  very  fmall.  If  we  ex¬ 
ceed  this,  we  produce  a  permanent  change.  The  rod  of 
clay  is  not  indeed  torn  afunder  j  but  it  has  become 
fomewhat  more  (lender  :  the  number  of  particles  in 
a  crofs  fedion  is  now  fmaller  *,  and  therefore,  although 
it  will  again,  in  this  new  form,  fuffer,  or  allow  an 
end  lefs  repetition  of  a  certain  ttrain  without  any  far¬ 
ther  permanent  change,  this  ttrain  is  fmaller  than  the 
former. 

Something  of  the  fame  kind  happens  in  all  bodies 
which  receive  a  SETT  by  the  drain  to  which  they  are  ex- 
pofed.  All  dudile  bodies  are  of  this  kind.  But  there 
are  many  bodies  \yhich  are  not  ductile.  Such  bodies 
break  completely  whenever  they  are  ftretched  beyond 
the  limit  of  their  perfect  elalticity.  Bodies  of  a  fibrous 
ftrudure  exhibit  very  great  varieties  in  their  cohefion.  ^ 

In  fome  the  fibres  have  no  lateral  cohefion,  as  in  theneties  in 
cafe  of  a  rope.  The  only  way  in  which  all  the  fibres  ;ohefion7 
can  be  made  to  unite  their  ftrength  is,  to  twift  them  to- but 
gether.  This  caufes  them  to  bind  each  other  fo  faft, 
that  any  one  of  them  will  break  before  it  can  be  drawn 
out  of  the  bundle.  In  other  fibrous  bodies,  fuch  as  tim¬ 
ber,  the  fibres  are  held  together  by  fome  cement  or  glu¬ 
ten.  This  is  feldom  as  ftrong  as  the  fibre.  Accordingly 
timber  is  much  eafier  pulled  afunder  in  a  direction  tranf¬ 
verfe  to  the  fibres.  There  is,  however,  every  poftible 
variety  in  this  particular. 

In  ((retching  and  breaking  fibrous  bodies,  the  vifible 
extenfion  is  frequently  very  confiderable*  This  is  not 
folely  the  increafing  of  the  diftance  of  the  particles  of 
the  cohering  fibre  :  the  greateft  part  chiefly  arifes  from 
drawing  the  crooked  fibre  ftraight.  In  this,  too,  there 
is  great  diverfity  5  and  it  is  accompanied  with  important 
differences  in  their  power  of  withftanding  a  drain.  In 
fome  woods,  fuch  as  fir,  the  fibres  on  which  the  ftrength 
mod  depends  are  very  ftraight.  Such  woods  are  com¬ 
monly  very  el  attic,  do  not  take  a  fett,  and  break 
abruptly  when  overftrained  :  others,  fuch  as  oak  and 
birch,  have  their  refitting  fibres  very  undulating  and 
crooked,  and  ft  retch  very  fenfibly  by  a  drain.  They 
are  very  liable  to  take  a  fet,  and  they  do  not  break  fo 
fuddenly,  but  give  warning  by  complaining,  as  the  car¬ 
penters  call  it ;  that  is,  by  giving  vifible  figns  of  a  de¬ 
rangement  of  texture.  Hard  bodies  of  an  uniform  glaffy 
ft  ru  (fture,  or  granulated  like  ft  ones,  are  elaftic  through 
the  whole  extent  of  their  cohefion,  and  take  no  fett,  but 
break  at  once  when  overloaded. 

Notwithftanding  the  immenfe  variety  which  mature 
exhibits  in  the  ftrudure  and  cohefion  of  bodies,  there 
are  certain  general  fads  of  which  we  may  now  avail  our- 
felves  with  advantage.  In  particular,  37 

The  abfolute  cohefion  is  proportional  to  the  area  ofdie  aHo- 
the  fedion.  This  mutt  be  the  cafe  where  the  texture  “he" 
perfedly  uniform,  as  Tve  have  reafon  to  think  it  is  in  ftrength 
giafs  and  the  dudile  metals.  The  cohefion  of  each  par- proportion- 
tide  being  alike,  the  whole  cohefion  mutt  be  propor-al  to  the 
ti onal  to  their  number,  that  is,  to  the  area  of  the  fee  -  ^ 

tion.  The  fame  mutt  be  admitted  with  refped  to  bodiej  eenj°“u^‘ 
of  a  granulated  texture,  where  the  granulation  is  regu- to  the  ex- 
lar  and  uniform.  The  fame  mutt  be  admitted  of  fibrous  tending 
bodies,  if  we  fupoofe  their  fibres  equal!}  ftrong,  equally torce* 

5  C  2  denfe, 
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SiSa!sCfdenre’  -and  fim!,arly  d!fP°fed  through  the  whole  feftionj 
wLyL^  and  ^1IS  we  muft  either  fuppofe,  or  muft  ftate  the  di- 
veifitj,  and  meafure  the  cohefion  accordingly. 

We  may  therefore  affert,  as  a  general  proportion  on 
this  fubje&,  that  the  abfolute  ftrengtb  in  any  pare  of  a 
body  by  which  it  refills  being  pulled  afunder,  or  the 
force  which  mull  be  employed  to  tear  it  afunder  in  that 
pnrty  is  proportional  to  the  area  of  the  fe£lion  perpendi¬ 
cular  to  the  extending  force. 

iliereiore  all  cylindrical  or  prifmatical  rods  are 
equally  ftrong  in  every  part,  and  will  break  alike  in 
any  part  ;  and  bodies  which  have  unequal  feftions  will 
always  break  in  the  ftendereft  part.  The  length  of  the 
cylinder  or  prifm  has  no  effea  on  the  flrength  ;  and  the 
vulgar  notion,  that  it  is  eafier  to  break  a  very  long  rope 
than  a  Ihort  one,  is  a  very  great  miflake.  Alfo  the  ab- 
folute  ftrengths  of  bodies  which  have  fimilar  fe&ions  are 
proportional  to  the  fquares  of  their  diameters  or  homolo¬ 
gous  fides  of  the  fe&ion. 

The  weight  of  the  body  itfelf  may  be  employed  to 
„  Hrain  it  and  to  break  it.  It  is  evident,  that  a  rope  may 
be  fo  long  as  to  break  by  its  own  weight.  When  the 
rope  is  hanging  perpendicularly,  although  it  is  equally 
ftrong  in  every  part,  it  will  break  towards  the  upper 
end,  becaufe  the  drain  on  any  part  is  the  weight  of  all 
that  is  below  it.  Its  relative  strength  in  any 
part,  or  power  of  withftanding  the  drain  which  is  ac¬ 
tually  laid  on  it,  is  inverfely  as  the  quantity  below  that 
part. 

When  the  rope  is  ftretched  horizontally,  as  in  towing 
a  (hip,  the  drain  arifing  from  its  weight  often  bears  a 
very  fenfible  proportion  to  its  whole  drength. 

Let  AEB  (fig.  3.)  be  any  portion  of  fuch  a  rope, 
and  AC,  BC  be  tangents  to  the  curve  into  which  its 
gravity  bends  it.  Complete  the  parallelogram  ACBD. 

It  is. well  known  that  the  curve  is  a  catenaria,  and  that 
DC  is  perpendicular  to  the  horizon;  and  that  DC  is 
to  AC  as  the  weight  of  the  rope  AEB  to  the  drain 
at  A. 

In  order  that  a  fufpended  heavy  body  may  be  equal¬ 
ly  able  in  every  part  to  carry  its  own  weight,  the  fec- 
tion  in  that  part  mud  be  proportional  to  the  folid  con¬ 
tents  of  all  that  is  below  it.  Suppofe  it  a  conoidal 
(pin die,  formed  by  the  revolution  of  the  curve  A  a  e 
(fig.  4.)  round  the  axis  CE.  We  mud  have  AC*  :  a  c* 

^  AEB  fob  :  a  E£  fol.  This  condition  requires  the 
logarithmic  curve  for  A  a  e,  of  which  C  c  is  the  axis. 

I  hefe  are  the  chief  general  rules  which  can  be  fafely 
deduced  from  our  cleared  notions  of  the  coheiion  of  bo¬ 
dies.  In  order  to  make  any  practical  ufe  of  them,  it  is 
proper  to  have  fome  meafuresof  the  coheiion  of  fuch  bo¬ 
dies  as  are  commonly  employed  in  our  mechanics,  and 
other  dru <dures  where  they  are  expofed  to  this  kind  of 
drain.  Thefe  mud  be  deduced  folely  from  experiment. 
Therefore  they  mud;  be  confidered  as  no  more  than  ge- 
reral  values,  or  as  the  averages  of  many  particular  trials. 
cnvarBus  lrreSularit^es  are  very  great,  becaufe  none  of  the 

fubdances  are  condant  in  their  texture  and  firmnefs. 
Metals  differ  by  a  thoufand  circumdances  unknown  to 
us,  according  to  their  purity,  to  the  heat  with  which 
they  were  melted,  to  the  moulds  in  which  they  were 
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cad,  and  the  treatment  they  have  afterwards  received,  Strength  of 
by  forging,  wire-drawing,  tempering,  &c.  Materials. 

.  Il  is  a  very  curious  and  inexplicable  fad,  that  by  for-' - 

ging  a  metal,  or  by  frequently  drawing  it  through  a 
fmooth  hole  in  a  deel  plate,  its  cohefion  is  greatly  in- 
creafed.  'This  operation  undoubtedly  deranges  the  na¬ 
tural  fituation  of  the  particles.  They  are  fqueezed 
clofer  together  in  one  diredion  ;  but  it  is  not  in  the  di¬ 
rection  in  which  they  refid  the  fradure.  In  this  direc¬ 
tion  they  are  rather  feparated  to  a  greater  didance.  The 
general  denfity,  however,  is  augmented  in  all  of  them 
except  lead,  which  grows  rather  rarer  by  wire-drawing  ; 
but  its  cohefion  may  be  more  than  tripled  by  this  opera¬ 
tion.  Gold,  filver,  and  brafs,  have  their  cohefion  nearly 
tripled  ;  copper  and  iron  have  it  more  than  doubled.  In 
this  operation  they  alfo  grow  much  harder.  It  is  proper 
to  heat  them  to  rednefs  after  drawing  a  little.  This  is 
called  neahng  or  annealing  It  foftens  the  metal  again, 
and  renders  it  fufceptible  of  another  drawing  without  the 
rifk  of  cracking  in  the  operation. 

We  do  not  pretend  to  give  any  explanation  of  this  re¬ 
markable  and  very  important  fad,  which  has  fomething 
refembling  it  in  woods  and  other  fibrous  bodies,  as  will 
be  mentioned  afterwards. 

I  he  varieties  in  the  cohefion  of  Hones  and  other  mi¬ 
nerals,  and  of  vegetable  and  animal  fubftances,  are  hard¬ 
ly  fufceptible  of  any  defeription  or  claffification. 

We  fhall  take  for  the  meafure  of  cohefion  the  num-  Cohefion 
ber  of  pounds  avoirdupois  which  are  juft  fufficient  to  tear  aml 
afunder  a  rod  or  bundle  of  one  inch  fquare.  From  this 
it  will  be  eafy  to  compute  the  ftrength  correfponding  to  metals™ 
any  other  dimenfion. 


ijl,  Metals. 


Gold,  caft: 

Silver,  caft: 

f  Japan 
j  Barbary 
Copper,  caft  <[  Hungary 
|  Anglefea 
L  Sweden 

Iron,  caft: 


{ 


Iron,  bar 


Steel,  bar 


Tin,  call 


Lead,  caft: 

Regulus  of  antimony 

Zinc 

Bilmuth 


Ordinary 
Stirian 

Beft  Swedifti  and  Ruftian 
1  Horfe-nails 
^  Soft 

^  Razor  temper 
”  Malacca 
Banca 
Block 

I  Englifh  block 

l - g*ain 


lbs. 

20,000 

24,000 

40,000 

43,000 

19.500 
22,000 
3**000 
34,000 
37,000 
42,000 
59,000 
68,000 
75,000 
84,000 
71,000  (a) 

120,000 

150,000 

3^00 

3.600 
3,800 
5,200 

6.500 
86  o> 

1,000 

2.600 
2,900 

It 


(a)  This  was  an  experiment  by  Mufchenbroek,  to  examine  the  vulgar  notion  that  iron  forged  from,  old  horf^ 
nails  was  (Longer  than  all  -others,  and  (hows  its  fallity. 
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Strength  of  It  is  very  remarkable  that  almoft  all  the  mixtures  of 
Materials,  metals  are  more  tenacious  than  the  metals  themielves. 

— - -  The  change  of  tenacity  depends  much  on  the  proportion 

of  the  ingredients,  and  the  proportion  which  produces 
the  moft  tenacious  mixture  is  different  m  the  different 
metals.  We  have  fele&ed  the  following  from  the  expe¬ 
riments  of  Mufchenbroek.  The  proportion  of  ingredi¬ 
ents  here  felefted  is  that  which  produces  the  greateft 
flrength. 

Two  parts  of  gold  with  one  of  filver 
Five  parts  of  gold  with  one  of  copper 
Five  parts  of  filver  with  one  of  copper 
Four  parts  of  filver  with  one  of  tin 
Six  parts  of  copper  with  one  of  tin 
Five  parts  of  Japan  copper  with  oneofBanca 
tin  -  -  ’  ‘  ' 

Six  parts  of  Chili  copper  with  one  ot  Ma¬ 
lacca  tin  -  -  #  ' 

Six  parts  of  Svvedifli  copper  with  one  of  Ma-# 
lacca  tin  - 

Brafs  confifts  of  copper  and  zinc  in  an  un¬ 
known  proportion  *,  its  flrength  is 
Three  parts  of  block  tin  with  one  part  of 

lead  -  -  ’  c 

Eight  parts  of  block  tin  with  one  part  ot 

»inc  -  “  _ 

Four  parts  of  Malacca  tin  with  one  part  ot 
regal  us  of  antimony 
Eight  parts  of  lead  with  one  of  zinc 
Four  parts  of  tin  with  one  of  lead  and  one 
of  zinc  - 


28,000 

50,000 

48,50° 

41,000 

41,000 

57,000 

60,000 

64,000 

5i,oo° 

10,200 

10,000 

12,000 

4,500 


1 3, ooo 

r 

Thefe  numbers  are  of  confiderable  ufe  m  the  arts. 
The  mixtures  of  copper  and  tin  are  particularly  intereft- 
iriff  in  tbe  fabric  of  great  guns.  We  fee  that,  by  mixing 
copper  whofe  greateft  ftrength  does  not  exceed  37,000, 
with  tin  which  does  not  exceed  6000,  we  produce  a  me¬ 
tal  whofe  tenacity  is  almoft  double,  at  the  lame  time  that 
it  is  harder  and  more  eafily  wrought.  It  is,  however, 
more  fufible,  which  is  a  great  inconvenience.  We  alio  lee 
that  a  very  fmall  addition  of  zinc  almoft  doubles  tbe  te¬ 
nacity  of  tin,  and  increa'es  the  tenacity  of  lead  five 
times ;  and  a  fmall  addition  of  lead  doubles  the  ten  acity 
of  tin.  Thefe  are  economical  mixtures.  This  is  a  very 
valuable  information  to  the  plumbers  for  augmenting 
the  flrength  of  water-pipes. 

By  having  recourfe  to  thefe  tables,  the  engineer  can 
proportion  the  thicknefs  of  his  pipes  (of  whatever  metal) 
to  the  preffures  to  which  they  are  expofed. 


)  S  T  It 

2.  The  wood  next  the  bark,  commonly  called  the  Strength  of 
white  or  blea,  is  alfo  weaker  than  the  reft  ;  and  the  Matena  s-, 
wood  gradually  increafes  in  ftrength  as  we  recede  from 
the  centre  to  the  blea. 

3.  The  wood  is  ftronget  in  the  middle  of  the  trunk 
than  at  the  fpringing  of  the  branches  or  at  the  root ;  and 
the  wood  of  the  branches  is  weaker  than  that  of  the 
trunk. 

4.  The  wood  of  the  north  flde  of  all  trees  which 
grow  in  our  European  climates  is  the  weakeft,  and  that  of 
the  fouth-eaft  fide  is  the  flrongefl  ;  and  the  difference  is 
mo  ft  remarkable  in  hedge-row  trees,  andiuch  as  grow 
fingly.  The  heart  of  a  tree  is  never  in  its  centre,  but 
always  nearer  to  the  north  fide,  and  the  annual  coats  of 
wood  are  thinner  on  that  fide.  In  conformity  with 
this,  it  is  a  general  opinion  of  carpenters  that  timber  is 
ftronger  whofe  annual  plates  are  thicker.  .  The  trachea 
or  air-veffels  are  weaker  than  the  fimple  ligneous  fibres* 

Thefe  air-veffels'  are  the  fame  in  diameter  and  number  o* 
rows  in  trees  of  the  fame  fpecies,  and  they  make  the  vi- 
fible  feparation  between  the  annual .  plates.  Therefor* 
when  thefe  are  thicker,  they  contain  a  greater  propor¬ 
tion  of  the  fimple  ligneous  fibres. 

5.  AH  woods  are  more  tena  vous  while  green,  and 
lofe  very  confiderably  by  drying  after  the  trees  are  fel¬ 
led. 

The  only  author  who  has  put  it  in  our  power  to* 
judge  of  the  propriety  of  his  experiments  is  Mufchen¬ 
broek.  He  has  deferibed  his  method  of  trial  minutely  ; 
and  it  feems  unexceptionable.  The  woods  were  all 
formed  into  flips  fit  for  his  apparatus,  and  part  of  the  flip 
was  cut  away  to  a  parallelopiped  of  3-th  of  an  inch 
fquare,  and  there fore-^th  of  a  fquare  inch  in  fe&ion.  The 
abfolute  firengths  of  a  fquare  inch  were  as  follow  * 


Locufl  tree 
Jujeb 

Beech,  oak 
Orange 
Alder 
Elm 

Mulberry 
Willow  • 
Afh 
Plum 
Elder  - 


lib. 

20,100 

18.500 
17,300 

15.500 
13,900 

13,200 

1 2.500 
12,500 
12,000 
1 1,800 
10,000 


lib. 


Pomegranate 

9'7 5°  Abfolute 

Lemon 

Tamarind 

ftrength  of 
8,750  different 

Fir 

8,330  kinds  of 

Walnut 

8,130  wood< 

Pitch  pine 

7,650 

Quince 

6,750 

Cyprefs 

6,000 

Poplar 

-  5’5°Q 

Cedar 

4,880 

Mr  Mufchenbroek  has  given  a  very  minute  detail  of 
the  experiments  on  the  afh  and  the  walnut,  Hating  the 
weights  which  were  required  to  tear  a  funder  flips  taken 


2J,  Woods. 

We  may  premife  to  this  part  of  the  table  the  follow¬ 
ing  general  obfervations. 

Tenacity  or  I.  The  wood  Immediately  furrounding  the  pith  or 
ftrength  of  heart  of  the  tree  is  the  weakeft,  and  its  inferiority  is  (o 
wood.  much  more  remarkable  as  the  tree  is  older.  In  this  ai- 
fertion,  however,  we  fpeak  with  fome  hefitation.  Muf- 
ehenbroek’s  detail  of  experiments  is  decidedly  in  the  af¬ 
firmative.  Mr  Buffon,  on  the  other  hand,  fays,  that  his 
experience  has  taught  him  that  the  heart  of  a  found  tree 
is  the  flrongefl  ;  but  he  gives  no  inftances.  We  are 
certain,  from  many  obfervations  of  our  own,  on  very 
large  oaks  and  firs,  that  the  heart  is  much  weaker  than 
the  exterior  parts. 


gular  progreffion  from  the  centre  to  the  circumference* 
The  numbers  of  this  table  correfponding  to  thefe  two 
timbers  may  therefore  be  confidered  as  the  average  of 
more  than  50  trials  made  of  each  *,  and  he  fays  that  all 
the  others  were  made  with  the  fame  care.  We  cannot 
therefore  fee  any  reafon  for  not  confiding  in  the  refults  ; 
yet  they  are  confiderably  higher  than  thofe  given  by 
fome  other  writers.  Mr  Pitot  fays,  on  the  authority  of 
his  own  experiments,  and  of  thofe  of  Mr  Parent,  tha.t 
60  pounds  will  juft  tear  afunder  a  fquare  line  of  found 
oak,  and  that  it  will  bear  50  with  fafety.  This  gives 
8640  for  the  utmoft  ftrength  of  a  fquare  inch,  which  Is 
much  inferior  to  Mufchenbroek’s  valuation. 

We  may  add.  to  thefe, 

Iv cry 
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Ivory 

Bone 

Horn 

Whalebone 
Tooth  of  fea-calf 


[ 

-  16,270 

5.250 

8,75° 

-  7.5oo 
4.075 


The  reader  will  furely  obferve,  that  thefe  numbers  ex- 
-  preb  fomethmg  more  than  the  utmoft  cohefion  ;  for  the 

arc  hit  m  We'g,US  fUCh  aS  wiI1  ^  8uickIy.  that  is,  in  a  mi- 
ture  above  nute  °F  tW°’  tear  the.  rods  a(l,ndc'  -  It  may  be  faid  in 
one  half  iis  genej'ah  that  two  -thirds  of  thefe  weights  will  fenfibly 
ftrength.  impair  the  ftrength  after  a  confiderable  while,  and  that 
one-half  is  the  utmoft  that  can  remain  fufpended  at  them 
vvithout  riik  for  ever ;  and  it  is  this  laft  allotment  that 
the  engineer  Ihould  reckon  upon  in  his  conftruftions. 
1  here  is,  however,  confiderable  difference  in  this  refpeft 
Woods  of  a  very  ftraight  fibre,  fuch  as  fir,  will  be  lefs 
impaired  by  any  load  which  is  not  fufficient  to  break 
them  immediately. 

r  r^CCr°^In^  to  Emerfon,  the  load  which  may  be 
lately  impended  to  an  inch  fquare  is  as  follows  : 

Iron 

Brafs  -  .  _ 

Hempen  rope 
Ivory  1 

Oak,  box,  yew,  plum-tree 
Elm,  afh,  beech 
Walnut,  plum 

Red  fir,  holly,  elder,  plane,  crab 
Cherry,  hazel 
Alder,  afp,  birch,  willow 
Lead  -  -  _ 

Freeftone  -  . 


76,400 

35>6oo 

19,600 

15,700 

7,850 

6,070 

5»°oo 

4>7fo 

4,290 

430 


-  914 

He  gives  us  a  pra&ical  rule,  that  a  cylinder  whole  di¬ 
ameter  is  d  inches,  loaded  to  one-fourth  of  its  abfolute 
ftrength,  will  carry  as  follows  : 

iron  .  135 


Good  rope 

Oak 

Fir 


Cwt. 


46 

It  is  of  m- 


The  rank  which  the  different  woods  hold  in  this  lift 
of  Mr  Emerfon’s  is  very  different  from  what  we  find  in 
Mufchenbroek’s.  But  precife  meafures  muft  not  be  ex- 
pedled  in  this  matter.  It  is  wonderful  that  in  a  matter  of 
fuch  unqueftionable  importance  the  public  has  not  ena¬ 
bled  fome  perfons  of  judgement  to  make  proper  trials. 
They  are  beyond  the  abilities  of  private  perfons. 

II.  Bodies  may  be  crushed. 

It  is  of  equal,  perhaps  greater,  importance  to  know 

knowcvhat  j  ftrain  wllich  may  ba  laid  on  fol>d  bodies  without 
wi’l  crulli  “anger  of  cruflnng  them.  Pillars  and  polls  of  all  kinds 
bodies.  are  expofed  to  this  ftrain  in  its  fimpleft  form  ;  and  there 
are  cafes  where  the  ftrain  is  enormous,  viz.  where  it  arifes 
from  the  oblique  pofition  of  the  parts  ;  as  in  the  ftuts, 
braces,  and  trulfes,  which  occur  very  frequently  in  our 
great  works. 

It  is  therefore  moft  defirable  to  have  fome  general 
knowledge  of  the  principle  which  determines  the  ftrength 
of  bodies  in  oppofition  to  this  kind  of  ftrain.  But  un¬ 
fortunately  we  are  much  more  at  a  lofs  in  this  than  in 
the  latl  cafe.  The  mechanifm  of  nature  is  much  more 
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complicated  in  the  prefent  cafe.  It  muft  be  in  fome  cir- Strength  of 
cuitous  way  that,  compreffion  can  have  any  tendency  to  Materials. 

tear  afimder  the  parts  of  a  folid  body,  and  it  is  very  dif-  ' - * - ’ 

ficult  to  trace  the  fteps.  * 

conir  fUiPP,MC  rhf  .pa™des  in(bP«ably  hard  and  in 
contaft,  and  difpo.ed  m  lines  which  are  in  the  direftion 

of  the  external  preflures,  it  does  not  appear  how  any 
preffure  can  d, finite  the  particles  ;  but  this  is  a  gratui¬ 
tous  fuppofition.  There  are  infinite  odds  againit  this 
premfe  arrangement  of  the  lines  of  particles and  the 
compreflibility  of  all  kinds  of  matter  in  fome  degree 

diftlnr? ^  TP  pakn.IcleS  ,are  V"  3  fltuatIon  equivalent  to 
diftance.  This  being  the  cafe,  and  the  particles,  with 

their  intervals,  or  what  is  equivalent  to  intervals,  beins? 
in  fituations  that  are  oblique  with  refpecl  to  the  preffures 
it  muft  follow,  that  by  fqueezing  them  together  in  one 
direction,  they  are  made  to  bulge  out  or  feparate  in  other 
directions,  i  his  may  proceed  fo  far  that  fome  may  be 
thus  puftied  laterally  beyond  their  limits  of  cohefion. 

e  momtfnt  that  this  happens  the  refifiance  to  compref- 
lion  is  dimin, ftied,  and  the  body  will  now  be  crulhed  to¬ 
gether.  We  may  form  fome  notion  of  this  by  fuppofinfr 
a  number  of  fpherules,  like  fmall  fliot,  flicking  together 
by  means  of  a  cement. .  Compelling  this  in  fome  par¬ 
ticular  direftwn  caufes  the  fpherules  to  aft  among  each 
other  like  fo  many  wedges,  each  tending  to  penetrate 
through  between  the  three  which  lie  below  it :  and  this 
is  the  fimpleft,  and  perhaps  the  only  diftina,  notion  we 
can  have  of  the  matter  We  have  reafon  to  think  that 
the  conftitution  of  very  homogeneous  bodies,  fuchasglafs, 
is  not  very  different  from  this.  The  particles  are  cer- 
tamiy  arranged  fymmetrically  in  the  angles  of  fome  re- 
gu  ar  lolids.  It  is  only  fuch  an  arrangement  that  is  con¬ 
fident  with  tranfparency,  and  with  the  free  palfage  of 
light  in  every  dire&ion. 

If  this  be  the  conftitution  of  bodies,  it  appears  proba-ri, 

= :  ,fi“ or  "*  4 

capable  of  making  to  an  attempt  to  crulh  them  to  pieces  or  rower 
is  proportional  to  the  area  of  the  feaion  whofe  plane  isofrefift- 
perpendicular  to  the  external  force;  for  each  particle  be  V  Cif  to 
ing  fimilarly  and  equally  afted  on  and  refilled,  the  whole  force 
reintance  muft  be  as  their  number  ;  that  is  as  the  ex¬ 
tent  of  the  fe&ion. 

Accordingly  this  principle  is  affumed  by  the  few  wri¬ 
ters  who  have  confidered  this  fubjeft ;  but  we  confefs 
that  it  appears  to  us  very  doubtful.  Suppofe  a  number 
ot  brittle  or  friable  balls  lying  on  a  table  uniformly  ar¬ 
ranged,  but  not  cohering  nor  in  contaft,  and  that  a 
board  is  laid  over  them  and  loaded  with  a  weight ;  we 
have  no  hefitation  in  faying,  that  the  weight  neceffarv 
to  crulh  the  whole  colleftion  is  p’roportional  to  their  num¬ 
ber  or  to  the  area  of  the  fe&ion.  But  when  they  are 
in  conta£l  (and  ftill  more  if  they  cohere),  we  imagine 
that  the  cafe  is  materially  altered.  Any  individual  ball 
is  crulhed  only  in  confequence  of  its  being  bulged  out¬ 
wards  in  the  direction  perpendicular  to  the  preffure  em¬ 
ployed.  If  this  could  be  prevented  by  a  hoop  put 
round  the  ball  like  an  equator,  we  cannot  fee  how  any 
force  can  crulh  it.  Any  thing  therefore  which  makes 
this  bulging  outwards  more  difficult,  makes  a  greater 
force  neceffary.  Now  this  effeil  will  be  produced  by 
the  mere  contaft  of  the  balls  before  the  preffure  is  ap¬ 
plied ;  for  the  central  ball  cannot  fwell  outward  lateral¬ 
ly  without  pufhing  away  the  balls  on  all  fides  of  it. 

This  is  prevented  by  the  friaion  on  the  table  and  upper 

board 
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to  bend  under  the  preffure,  the  cafe  is  greatly  changed,  Strength  of 
becaufe  it  is  then  expofed  to  a  tranfverfe  drain  5  and  this ,  _atcua  % 
increafes  with  the  length  of  the  pillar.  But  this  will 
be  confidered  with  due  attention  under  the  next  clals 
of  drains. 

Few  experiments  have  been  made  on  this  fpecies  of 
drength  and  drain.  Mr  Petit  fays,  that  his  experiments 
and  thofe  of  Mr  Parent,  (how  that  the  force  neceffary  for 
crufhing  a  body  is  nearly  equal  to  that  which  will  tear  it 

lllg  UU11U.U  mil  iuviv-«iv  *»*  v.  -  - _  -  -  ...  0  -  "V  1  .  •  r  .1.: _ _ ».  I, _ 

the  feaion,  or  the  fquare  of  the  diameter  of  fimilar  fec- 
and  that  a  fquare  inch  of  any  matter  will  bear  a 
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Strength  ofboard,  which  is  at  lead  equal  to  one  third  of  the  pref- 
Maf trials.  pure#  Xhus  any  interior  ball  becomes  dronger  by  the 
J  mere  vicinity  of  the  others  ;  and  if  wre  farther  fuppofe 
them  to  cohere  laterally,  we  think  that  its  drength  will 
be  dill  more  increafed. 

The  analogy  between  thefe  balls  and  the  cohering 
particles  of  a  friable  body  is  very  perfedl.  We  (hould 
therefore  expeft  that  the  drength  by  which  it  refids  be¬ 
ing-  crudied  will  increafe  in  a  greater  ratio  than  that  of 

,  &  r  n-  .1  r _  c  j: _ 
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greater  weight  in  proportion  as  it  makes  a  part  of  a 
greater  feaion.  Accordingly  this  appears  in  many  ex¬ 
periments,  as  will  be  noticed  afterwards.  Mufchenbroek, 
Euler,  and  fome  others,  have  fuppofed  the  drength  of 
columns  to  be  as  the  biquadrates  of  their  diameters. 
But  Euler  deduced  this  from  formulae  which  occurred 
to  him  in  the  courfe  of  his  algebraic  .analyfis ;  and  he 
boldly  adopts  it  as  a  principle,  without  looking  for  its 
foundation  in  the  phyfical  affumptioris  which  he  had 
made  in  the  beginning  of  his  invedigation.  But  fome 
of  his  original  affumptions  were  as  paradoxical,  or  at 
lead  as  gratuitous,  as  thefe  refults :  and  thofe,  in  parti¬ 
cular,  from  which  this  proportion  of  the  drength  of  co¬ 
lumns  was  deduced,  were  almod  foreign  to  the  cafe  ; 
and  therefore  the  inference  was  of  no  value.  Yet  it  was 
received  as  a  principle  by  Mufchenbroek  and  by  the  aca¬ 
demicians  of  St  Peterfburgh.  We  make  thefe  very  few 
obfervations,  becaufe  the  fubjeft  is  of  great  pra&ical 
importance  ;  and  it  is  a  great  obdacle  to  improvements 
when  deference  to  a  great  name,  joined  to  incapacity  or 
indolence,  caufes  authors  to  adopt  his  carelefs  reveries  as 
principles  from  which  they  are  afterwards  to  draw  im¬ 
portant  confequences.  It  mud  be  acknowledged  that 
we  have  not  as  yet  edablifhed  the  relation  between  the 
dimenfions  and  the  drength  of  a  pillar  on  folid  mechani¬ 
cal  principles.  Experience  plainly  contradias  the  ge¬ 
neral  opinion,  that  the  drength  is  proportional  to  the 
area  of  the  feaion  j  but  it  is  (till  more  inconfident  with 
the  opinion,  that  it  is  in  the  quadruplicate  ratio  of  the 
diameters  of  dmilar  feaions.  It  would  feem  that  the 
ratio  depends  much  on  the  internal  druaure  of  the  bo- 
-  dy  ;  and  experiment  feems  the  only  method  for  afeer- 
taining  its  general  laws. 

If  we  fuppofe  the  body  to  be  of  a  fibrous  texture, 
having  the  fibres  fituated  in  the  direaion  of  the  preffure, 
and  dightly  adhering  to  each  other  by  fome  kind  of  ce¬ 
ment,  fuch  a  body  will  fail  only  by  the  bending  of  the 
fibres,  by  which  they  will  break  the  cement  and  be  de¬ 
tached  from  each  other.  Something  like  this  may  be 
Tuppofed  in  wooden  pillars.  In  fuch  cafes,  too  it  would 
appear  that  the  refidance  mud  be  as  the  number  of  equal¬ 
ly  refiding  fibres,  and  as  their  mutual  fupport,  jointly  ; 
and,  therefore,  as  fome  fuh£!ion  of  the  area  of  the  fec- 
tion.  The  fame  thing  mud  happen  if  the  fibres  are  na¬ 
turally  crooked  or  undulated,  as  is  ohferved  in  many 
woods,  &c.  provided  we  fuppofe  fome  fimilarity  in  their 
form.  Similarity  of  fome  kind  mud  always  be  fuppofed, 
other  wife  we  need  never  aim  at  any  general  inferences. 

In  all  cafes  therefore  we  can  hardly  refule  admitting 
that  the  drength  in  oppofition  to  comprtflion  is  propor¬ 
tional  to  a  function  of  the  area  of  the  feaion. 

As  the  whole  length  of  a  cylinder  or  prifm  is  equally 
preffed,  it  does  not  appear  that  the  drength  of  a  pillar 
is  at  all  affefted  by  its  length.  If  indeed  it  be  fuppofed 


afunder.  He  fays  that  it  requires  fomething  more  than 
60  pounds  on  every  fquare  line  to  crudt  a  piece  of  found 
oak.  But  the  rule  is  by  no  means  general  :  Glafs,  for 
indance,  will  carry  a  hundred  times  as  much  as  oak  in 
this  way,  that  is,  reding  on  it;  but  will  not  fufpend 
above  four  or  five  times  as  much.  Oak  will  fufpend  a 
great  deal  more  than  fir  ;  but  fir  will  carry  twice  as 
much  as  a  pillar.  Woods  of  a  foft  texture,  although 
confiding  of  very  tenacious  fibres,  are  more  eafily  crufli- 
ed  by  their  load.  This  foftnefs  of  texture  is  chiedy  ow¬ 
ing  to  their  fibres  not  being  draight  but  undulated,  and 
there  being  confiderable  vacuities  between  them,  fo  that 
they  are  eafily  bent  laterally  and  crudied.  When  a  pod 
is  overdrained  by  its  load,  it  is  obferved  to  fwell  fenfibly 
in  diameter.  Increafing  the  load  caufes  longitudinal 
cracks  or  fhivers  to  appear,  and -it  prefently  after  gives 
way.  This  is  called  crippling . 

In  all  cafes  where  the  fibres  lie  oblique  to  the  drain 
the  drength  is  greatly  diminifhed,  becaule  the  parts  can 
then  be  made  to  Hide  on  each  other,  when  the  cohefion 
of  the  cementing  matter  is  overcome. 

Mufchenbroek  has  given  fome  experiments  on  t^is 
fubjeft  ;  but  they  are  cafes  of  long  pillars,  and  therefore 
do  not  belong  to  this  place.  They  will  be  confidered 
afterwards. 

The  only  experiments  of  W'hich  we  have  feen  any  de¬ 
tail  (and  it  is  ufelefs  to  infert  mere  aflertiens)  are  thofe 
of  Mr  Gauthey,  in  the  4th  volume  of  Rozier’s  Journal 
de  Physique.  This  engineer  expofed  to  great  preffures 
fmall  rectangular  parallelopipeds,  cut  from  a  great  va¬ 
riety  of  dones,  and  noted  the  weights  which  crufhed 
them.  The  following  table  exhibits  the  medium  refults 
of  many  trials  on  two  very  uniform  kinds  of  freedone, 
one  of  them  among  the  harded  and  the  other  among  the 
fofted  ufed  in  building. 

Column  id  expreffes  the  length  AB  of  the  feaion  inExpe^ru 
French  lines  or  l  2ths  of  an  inch  ;  column  2d  expreffes  menis  for 
the  breadth  BC  ;  column  3d  is  the  area  of  the  feaion  this  pur- 
in  fquare  lines  ;  column  4th  is  the  number  of  ounces  re-P^ef^ads 
quired  to  crudi  the  piece;  column  5th  is  the  weight ' 
which  was  then  borne  by  each  fquare  line  of  the  lec¬ 
tion  ;  and  column  6th  b  the  round  numbers  to  which 
Mr  Gauthey  imagines  that  thofe  in  column  5th  ap¬ 
proximate. 

Hard  Stone. 


AB 

BC 

ABxBC 

Weight 

Force 

I 

8 

8 

64 

736 

1 2 

2 

8 

1 2 

96 

2625 

27 -3 

24 

3 

8 

16 

128 

4496 

35*1 

36 

Soft  Stone. 

4 

9 

16 

144 

560 

39 

4 

5 

9 

1 8 

162 

848 

5-3 

4*5 

6 

18 

18 

324 

29.-8 

9 

9 

7 

18 

24 

432 

5296 

12.2 

1Z 

Little 

•Materials. 
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Strength  of  Little  can  be  deduced  from  thefe  experiments  :  The  in  a  fubfequent  volume, 
id  and  3d,  compared  with  the  5th  and  6lh,  lhould  fur- 
nidi  fimilar  refults  5  for  the  id  and  5th  are  refpedively 
half  of  the  3d  and  6th  ;  but  the  3d  is  three  times  Wronger 
(that  is,  a  line  of  the  3d)  than  the  fird,  whereas  the  6th 
is  only  twice  as  drong  as  the  5th. 

It  is  evident,  however,  that  the  drength  increafes  much 
fader  than  the  area  of  the  fedion,  and  that  a  fquare  line 
can  carry  more  and  more  weight,  according  as  it  makes 
a  part  of  a  larger  and  larger  fedion.  In  the  feries  of 
experiments  on  the  foft  done,  the  individual  drength  of 
a  fquare  line  feems  to  increafe  nearly  in  the  proportion 
of  the  fedion  of  which  it  makes  a  part. 

Mr  Gauthey  deduces,  from  the  whole  of  his  numer¬ 
ous  experiments,  that  a  pillar  of  hard  done  of  Givry, 
whofe  fedion  is  a  fquare  foot,  will  bear  with  perfed  fafety 
664,000  pounds,  and  that  its  extreme  drength  is  871,000, 
and  the  fmalled  drength  obferved  in  any  of  his  experiments 
was  460,000.  The  foft  bed  of  Givry  done  had  for  its 
fmalled  drength  187,000,  for  its  greated  311,000,  and 
for  its  fate  load  249,000.  Good  brick  will  carry  with 
fafety  320,00c  ;  chalk  will  carry  only  9000.  The  bold¬ 
ed  piece  of  architecture  in  this  refped  w’hich  he  has  feen 
is  a  pillar  in  the  church  of  All-Saints  at  Angers.  It  is 
24  feet  long  and  j  1  inches  fquare,  and  is  loaded  with 
60,000,  which  is  not  one-fevenlh  of  what  is  ntctflaiy  for 
crulhing  it. 

We  may  obferve  here  by  the  way,  that  Mr  Gauthey ’s 
meafure  of  the  fufpending  drength  of  done  is  vaitly  fmall 
in  proportion  to  its  power  of  lupporting  a  load  laid  above 
it.  He  finds  that  a  prifm  of  the  hard  bed  of  Givry,  of 
a  foot  fedion,  is  torn  afunder  by  4600  pounds  j  and  if 
it  be  firmly  fixed  horizontally  in  a  wall,  it  will  be  broken 
by  a  weight  of  56,000  fufpended  a  foot  from  the  wall.  If 
it  red  on  two  props  at  a  foot  didance,  it  will  be  broken 
by  206,000  laid  on  its  middle.  'i  hefe  experiments  a- 
gree  fo  ill  with  each  other,  that  little  ufe  can  be  made 
of  them.  The  fubjeCl  is  of  great  importance,  and  well 
deferves  the  attention  of  the  patriotic  philolopher. 

A  fet  of  good  experiments  would  be  very  valuable,  be¬ 
came  it  is  againd  this  kind  of  drain  that  we  mud  guard 
.by  judicious  condrudion  in  the  mod  delicate  and  diffi¬ 
cult  problems  which  come  through  the  hands  of  the  ci¬ 
vil  and  military  engineer.  The  condrudion  of  done 
arches,  and  the  condrudion  of  great  wooden  bridges, 
and  particularly  the  condrudion  of  the  frames  of  car¬ 
pentry  called  centres  in  the  eredion  of  done  bridges, 
are  the  mod  difficult  jobs  that  occur.  In  the  centres  on 
which  the  arches  of  the  bridge  of  Orleans  were  built 
feme  of  the  pieces  of  oak  were  carrying  upwards  of  two 
tons  on  every  fquare  inch  of  their  fcantling.  All  who 
faw  it  faid  that  it  was  not  able  to  carry  the  fourth  part 
of  the  intended  load.  But  the  engineer  underdood  the 
principles  of  his  art,  and  ran  the  rifk  1  and  the  refult 
completely  judified  his  confidence  for  the  centre  did 
not  complain  in  any  part,  only  it  was  found  too  fupple  * 
fo  that  it  went  out  of  fhape  while  the  haunches  only  of 
the  arch  were  laid  on  it.  The  engineer  coneded  this 
by  loading  it  at  the  crown,  and  thus  kept  it  completely 
in  fhape  during  the  progrefs  of  the  work. 

In  the  Memoirs  (old)  of  the  Academy  of  Peterfhurgh 
for  1778,  there  is  a  difTertation  by  Euler  on  this  fubjed, 
but  particularly  limited  to  the  drain  on  columns,  in 
which  the  bending,  is  taken  into  the  account.  Mr  Fufs . 
treated  the  fame  fubjed  with  relation  to  carpentry 
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But  there  is  little  in  thefe  pa- Strength  of 
pers  befides  a  dry  mathematical  difquifition,proceeaing  on  Hannah. 

adumptions  wrhich  (to  lpeak  favourably)  are  extremely  v .  ^ 

gratuitous.  The  mod  important  confequence  of  the 
comprefTion  is  wholly  overlooked,  as  we  ihall  prefcntly 
fee.  Our  knowledge  of  the  mtchanifm  ot  cohelion  is 
as  yet  far  too  impel  fed  to  entitle  us  to  a  confident  ap¬ 
plication  of  mathematics.  Experiments  lhould  be  mul¬ 
tiplied.  52 

The  only  way  we  can  hope  to  make  thefe  experiments  How  they 
ufeful  is  to  pay  a  careful  attention  to  the  manner  ina  e  tobe 
which  the  fratture  is  picduced.  By  diicovering  the  ge-f-j  e  u 
neral  relemblances  in  ibis  particular,  we  advance  a  Uep 
in  our  pow7er  of  introducing  mathematical  meafurement. 

Thus,  when  a  cubical  piece  of  chalk  is  dowdy  crufhed 
between  the  chaps  ol  a  vice,  we  lee  it  uniformly  fplit  in 
a  furface  oblique  to  the  predure,  and  the  two  parts  then 
dide  along  the  lurface  of  fiadure.  This  fhould  lead  us 
to  examine  mathematically  what  relation  there  is  be¬ 
tween  this  furface  of  fradure  and  the  necelfary  force  \ 
then  we  fhould  endeavour  to  determine  experimentally 
the  pofition  of  this  furface.  Having  diicovered  fome 
general  law  or  refemblance  in  this  circuir.ftance,  we 
fhould  try  what  mathematical  hypothefis  will  agree  with 
this.  Having  found  one,  we  may  then  apply  our  fimpled 
notions  of  cohefion,  and  compare  the  lefult  of  our 
computations  with  experiment.  We  are  authorifed  to 
fay,  that  a  feries  of  experiments  have  been  made  in  this 
way,  and  that  their  refults  have  been  very  uniform,  and 
therefore  fatisfadory,  and  that  they  will  loon  be  laid  be¬ 
fore  the  public  as  the  foundations  of  fuccelsful  pradice 
in  the  condrudion  of  arches. 
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not  fatis 
fa  dory. 
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&ood  ex¬ 
periments 
much  want¬ 
ed. 


III.  A  Body  may  be  broken  across. 
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The  mod  ufual,  and  the  greated  drain,  to  which  ma  It  isofim. 
terials  are  expofed,  is  that  which  tends  to  break  them  »JOUa‘  te 
tranfverfely.  It  is  feldom,  however,  that  this  is  done  in 
a  manner  perfedly  fimple  \  for  when  a  beam  projeds  wjn  break 
horizontally  from  a  wall,  and  a  weight  is  fufpended  from  a  bedy 
its  extremity,  the  beam  is  commonly  broken  near  the tranfvtrfe- 
wall,  and  the  intermediate  part  has  performed  the  func-ly* 
tions  of  a  lever.  It  fometimes,  though  rarely,  happens 
that  the  pin  in  the  joint  of  a  pair  of  pincers  or  feidars  is 
cut  through  by  the  drain  ;  and  this  is  almod  the  only 
cafe  of  a  fimple  tranfveife  fiadure.  Being  fo  rare,  we 
may  content  ourfelves  with  faying,  that  in  this  cafe  the 
drength  of  the  piece  is  proportional  to  the  area  of  the 
fedion,  '  ^ 

Experiments  were  made  for  difeovering  the  refidancesExperi- 
made  by  bodies  to  this  kind  of  drain  in  the  following  ments 
manner  :  Two  iron  bars  w^ere  difpofed  horizontally  at  ^erta? 
an  inch  didance  j  a  third  hung  perpendicularly  between  lt‘ 
them,  being  fupported  by  a  pin  made  of  the  fubdance  to 
be  examined.  This  pin  was  made  of  a  prifmatic  form, 
fo  as  to  fit  exadly  the  holes  in  the  three  bars,  which 
w^ere  made  very  exad,  and  of  the  fame  fize  and  drape. 

A  fcale  was  fufpended  at  the  lower  end  of  the  perpen¬ 
dicular  bar,  and  loaded  till  it  tore  out  that  part  of  the 
pin  which  filled  the  m  ddle  hole.  This  weight  was  evi¬ 
dently  the  meafure  of  the  lateral  cohefion  of  tw*o  fedion 5. 

The  fide-bars  were  made  to  grafp  the  middle  bar  pretty 
drongly  between  them,  that  there  might  be  no  didance 
impofed  between  the  oppofite  preffures.  This  w^ould 
have  combined  the  energy  of  a  lever  with  the  purely 
tranfverfe  preffure*  For  the  fame  reafon  it  was  necef- 
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Strength  offAty  that  the  internal  parts  of  the  holes  fhould  be  no 
Materials.  fmaller  than  the  edges.  Great  irregularities  occurred 
*"  in  our  firft  experiments  from  this  caufe,  becaufe  the  pins 
were  fomewhat  tighter  within  than  at  the  edges ;  but 
when  this  was  correfted  they  were  extremely  regular. 
We  employed  three  fets  of  holes,  viz.  a  circle,  a  fquare 
(which  was  occalionally  made  a  reftangle  whofe  length 
was  twice  its  breadth),  and  an  equilateral  triangle.  We 
found  in  all  our  experiments  the  ftrength  exaftly  pro¬ 
portional  to  the  area  of  the  feftion,  and  quite  independ¬ 
ent  of  its  figure  or  pofition,  and  we  found  it  confiderably 
above  the  direft  cohefion  ;  that  is,  it  took  confiderably 
more  than  twice  the  force  to  tear  out  this  middle  piece 
than  to  tear  the  pin  afunder  by  a  direft  pull.  _  A  piece 
of  fine  freeftone  required  205  pounds  to  pull  it  direftly 
Their^re-  afunder,  and  57J  to  break  it  in  this  way.  The  d.ffer- 
fult.  ence  was  very  conftant  in  any  one  fubuance,  but  varied 

from  four-thirds  to  fix-thirds  in  different  kinds  of  matter, 
being  fmalleft  in  bodies  of  a  fibrous  texture.  But  indeed^ 
we  could  not  make  the  trial  on  any  bodies  of  confider- 
able  cohefion,  becaufe  they  required  fuch  forces  as  our 
apparatus  could  not  fupport.  Chalk,  clay  baked  in  the 
fun,  baked  fugar,  brick,  and  freeftone,  were  the  ftrongeft 
that  we  could  examine. 

But  the  more  common  cafe,  where  the  energy  oi  a 
lever  intervenes,  demands  a  minute  examination. 

Let  DABC  (fig.  5.)  be  a  vertical  feftion  of  a 
S6  prifmatic  folid  (that  is,  of  equal  fize  throughout),  pro- 
The  jefting  horizontally  from  a  wall  in  which  it  is  firmly 
arength  fixed  .  and  ]et  a  weight  P  be  hung  on  it  at  B,  or  let 

£alever-  any  power  P  aft  at  B  in  a  direftion  perpendicular  to 
5#  AB.  Suppofe  the  body  of  infuperable  llrength  in  every 
part  except  in  the  vertical  feftion  DA,  perpendicular  to 
its  length.  It  mull  break  in  this  feftion  only. .  Let  the 
cohefion  be  uniform  over  the  whole  of  this  feftion  }  that 
is,  let  each  of  the  adjoining  particles  of  the  two  parts 
cohere  with  an  equal  force/. 

There  are  two  ways  in  which  it  may  break.  I  he  part 
ABCD  may  fimply  Hide  down  along  the  furface  of  frac¬ 
ture,  provided  that  the  power  afting  at  B  is  equal  to  the 
accumulated  force  which  is  exerted  by  every  particle  ot 
the  feftion  in  the  direftion  AD. 

But  fuppofe  this  effeftually  prevented  by  fomething 
that  fupports  the  point  A.  The  aftion  at  P  tends  to  make 
the  body  turn  round  A  (or  round  a  horizontal  line  paf- 
fing  through  A  at  right  angles  to  AB)  as  round  a  joint. 
This  it  cannot  do  without  feparating  at  the  line  DA. 
In  this  cafe  the  adjoining  particles  at  D  or  at  E  will  be 
feparated  horizontally.  But  their  cohefion  refills  this 
Separation.  In  order,  therefore,  that  the  frafture  may 
happen,  the  energy  or  momentum  of  the  power  P,  ac¬ 
ting  by  means  of  the  lever  AB,  muft  be  Superior  to  the 
accumulated  energies  of  the  particles.  -The  eneigy  o 
each  depends  not  only  on  its  cohefive  force,  but  alfo  on 
its  fituation  •,  for  the  fuppofed  infuperable  firmnefs  of 
the  reft  of  the  body  makes  it  a  lever  turning  round  the 
fulcrum  A,  and  the  cohefion  cf  each  particle,  fuch  as 
D  or  E,  afts  by  means  of  the  arm  DA  or  EA.  I  he 
energy  of  each  particle  will  therefore  be  had  by  multi- 
plying  the  force  exerted  by  it  in  the  inftant  of  frafture 
bv  the  arm  of  the  lever  by  which  it  afts. 

Let  us  therefore  firft  fuppofe,  that  in  the  inftant  ot 
frafture  every  particle  is  exerting  an  equal  force/  The 
energy  of  D  will  be/xL>A,  and  that  of  E  will  be/x 
EA,  and  that  of  the  whole  will  be  the  fum  of  all  thefe 
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produfts.  Let  the  depth  DA  of  the  feftion  be  called 
and  let  any  undetermined  part  of  it  EAbe  called  x,  and  , 
then  the  fpace  occupied  by  any  particle  will  be  x. 
The  cohefion  of  this  fpace  may  be  reprefented  by  fxt 
and  that  of  the  whole  by  fd.  The  energy  by  which 
each  element  x  of  the  line  DA,  or  d,  refills  the  frac¬ 
ture,  will  be  fx  x,  and  the  whole  accumulated  energies 

will  be  /  v  x.  This  we  know  to  be  /  X  i  d\  or 

fd  X  id.  It  is  the  fame  therefore  as  if  the  cohefion 
fd  of  the  whole  feftion  had  been  afting  at  the  point  G, 
which  is  the  middle  of  DA.  # 

The  reader  who  is  not  familiarly  acquainted  with  tins 
fluxionary  calculus  may  arrive  at  the  fame  conclusion  in 
another  way.  Suppofe  the  beam,  inftead  of  projefting 
horizontally  from  a  wall,  to  be  hanging  from  the  ceiling, 
in  which  it  is  firmly  fixed.  Let  us  confider  how  the 
equal  cohefion  of  every  part  operates  in  hindering  the 
lower  part  from  feparating  from  the  upper  by  opening 
round  the  joint  A.  The  equal  cohefion  operates  juft  as 
equal  gravity  w7ould  do,  but  in  the  oppofite  direftion. 
Now  we  know,  by  the  moft  elementary  mechanics,  that 
the  effeft  of  this  will  be  the  fame  as  if  the  whole  weight 
were  concentrated  in  the  centre  of  gravity  G  of  the  line 
DA,  and  that  this  point  G  is  in  the  middle  of  DA. 
Now  the  number  of  fibres  being  as  the  length  d  of  the 
line,  and  the  cohefion  of  each  fibre  being  =/,  the  co¬ 
hefion  of  the  whole  line  is  /  X  d  or  fd. 

The  accumulated  energy  therefore  of  the  cohefion  in 
the  inftant  of  frafture  is  fd  X  i  d-  Now  this  muft  be 
equal  or  juft  inferior  to  the  energy  of  the  power  employ¬ 
ed  to  break  it.  Let  the  length  AB  be  called  /.?  theft 
P  x  /  is  the  correfponding  energy  of  the  power.  This 
gives  us  fdid=pl  for  the  equation  of  equilibrium  cor¬ 
refponding  to  the  vertical  feftion  ADCB. 

Suppofe  now7  that  the  frafture  is  not  permitted  at 
DA,  but  at  another  feftion  more  remote  from  B. 
The  body  being  prifmatic,  all  the  vertical  feftions  are 
equal  ;  and  therefore/;/ i  d  is  the  fame  as  before.  But 
the  energy  of  the  power  is  by  this  means  increafed,  be¬ 
ing  now =  PxE«,  inftead  of  P X  BA  :  Hence  we  fee 
that  when  the  prifmatic  body  is  not  infuperably  ftrong 
in  all  its  parts,  but  equally  ftrong  throughout,  it  muft 
break  clofe  at  the  wall,  where  the  ftrain  or  energy  of 
the  power  is  greateft.  We  fee,  too,  that  a  power  which 
is  juft  able  to  break  it  at  the  wall  is  unable  to  break  it 
anywhere  elfe  j  alfo  an  abfolute  cohefion  //  which  can 
withftand  the  power  p  in  the  feftion  DA,  will  not  with- 
ftand  it  in  the  feftion  ^  #,  and  will  withftand  more  in 
the  feftion  d1  a! . 

This  teaches  us  to  diftingutfli  between  abfolute  and 
relative  ftrength.  The  relative  llrength  of  a  feftion  has 
a  reference  to  the  ftrain  aftually  exerted  on  that  feftion. 
This  relative  ftrength  is  properly  meafured  by  the  power 
which  is  juft  able  to  balance  or  overcome  it,  when 
applied  at  its  proper  place.  Now  fince  we  had  f  did 

rr />  /,  we  have  --for  the  meafure  of  the  ftrength 

of  the  feftion  of  the  feftion  DA,  in  relation  to  the  power 
applied  at  B. 

If  the  folid  is  a  reftangular  beam,  wmofe  breadth  is 
it  is  plain  that  all  the  vertical  feftions  are  equal,  and 
that  AG  or  id  is  the  fame  in  all.  Therefore  the  equa- 
5  D  '  twa 
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^iVTaterH  °^tlon  exPre&ng  the  equilibrium  between  the  momentum 
t-  .a  "  na  s*.  °f  the  external  force  and  the  accumulated  momenta  of 
cohefion  will  b z p  lz=:J d bxid. 

The  product  d b  evidently  exprelTes  the  area  of  the 
fedtion  of  fradture,  which  we  may  call  s ,  and  we  may 
exprefs  the  equilibrium  thus,  p  l=f  s  -J-  d,  and  2  l :  d=: 

*fs  :  p. 

Now  fs  is  a  proper  expreftion  of  the  abfolute  cohe- 
lion  of  the  fedtion  of  fradture,  and  p  is  a  proper  meafure 
of  its  ftrength  in  relation  to  a  power  applied  at  B.  We 
may  therefore  fay,  that  twice  the  length  of  a  retfangular 
beam  is  to  the  depth  as  the  abfolute  cohefon  to  the  vela - 
tive  Jlrength . 

Since  the  aflion  of  equable  cohefion  is  fimilar  to  the 
action  of  equal  gravity,  it  follows,  that  whatever  is  the 
figure  of  the  feftion,  the  relative  ftrength  will  be  the 
fame  as  if  the  abfolute  cohefion  of  all  the  fibres  were 
a&ing  at  the  centre  of  gravity  of  the  fedtion.  Let  g 
be  the  diftance  between  the  centre  of  gravity  of  the  fee- 
tion  and  the  axis  of  fradture,  we  (hall  have  p  l— f  s g, 
and  /  :gz=fs  :p.  It  will  be  very  ufeful  to  recoiled!  this 
analogy  in  words  :  “  The  length  of  a  prifmatic  beam  of 
amJ  fiaPe  u  t0  the  height  of  the  centre  of  gravity  above 
the  lower  fde ,  as  the  abfolute  cohefon  to  the  frength  re¬ 
lative  to  this  length .” 

Becaufe  the  relative  ftrength  of  a  rectangular  beam 
.  fbdid  fbd*  .  ,  , 

1S  - - - or  it  follows,  that  the  relative  firengths 

of  different  beams  are  proportional  to  the  abfolute  cohe¬ 
fion  of  the  particles,  to  the  breadth,  and  to  the  fquare  of 
the  depth  diredlly,  and  to  the  length  inverfely  ;  alfo  in 
prifms  whofe  fedtions  are  fimiiar,  the  firengths  are  as  the 
57  cubes  of  the  diameters. 

Afcertain-  Such  are  the  more  general  refults  of  the  mechanifm 
hypothefis  of  tl.lis  tranfverk  in  the  hypothefis  that  all  the 

of  equal  co- Partlcles  are  exerting  equal  forces  in  the  inftant  of  frac- 
Kefion;  ture.  We  are  indebted  for  this  dodtrine  to  the  cele¬ 
brated  Galileo  ;  and  it  was  one  of  the  firfi  fpecimens  of 
the  application  of  mathematics  to  the  fcience  of  nature. 

We  have  not  included  in  the  preceding  invefiigation 
that  adtion  of  the  external  force  by  which  the  folid  is 
drawn  fidewife,  or  tends  to  Hide  along  the  furface  of  frac¬ 
ture.  We  have  fuppofed  a  particle  E  to  be  pulled  only 
in  the  diredtion  E  e ,  perpendicular  to  the  fedtion  of  frac¬ 
ture,  by  the  adtion  of  the  crooked  lever  BAE.  But  it 
is  alfo  pulled  in  the  diredtion  E  A  ;  and  its  readtion  is 
in  fome  diredtion  i  E,  compounded  of  i  f  by  which  it 
refills  being  pulled  outwards;  and  i  e  by  which  it  refifis 
being  pulled  downwards.  We  are  but  imperfedtly  ac¬ 
quainted  with  the  force  s  e ,  and  only  know  that  their 
accumulated  fum  is  equal  to  the  force  p  ;  but  in  all  im¬ 
portant  cafes  which  occur  in  pradtice,  it  is  unneceftary  to 
attend  to  this  force  ;  becaufe  it  is  fo  fmall  in  compari- 
fon  of  the  forces  in  the  diredtion  E*,  as  we  eafily  conclude 
from  the  ufual  fmallnefs  of  AD  in  comparifon  of  AB. 

The  hypothefis  of  equal  cohefion,  exerted  by  all  the 
particles  in  the  inftant  of  fradture,  is  not  conformable  to 
nature  :  for  we  know,  that  when  a  force  is  applied  tranf- 
verfely  at  B,  the  beam  is  bent  downwards,  becoming 
convex  on  the  upper  fide ;  that  fide  is  therefore  on  the 
ftretch.  The  particles  at  D  are  farther  removed  from 
each  other  than  thofe  at  E,  and  are  therefore  a&ually 
exerting  greater  cohefive  forces.  We  cannot  fay  with 
certainty  apd  precifion  in  what  proportion  each  fibre  is 
extended.  It  feems  moft  probable  that  the  extenfhn? 
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hut  that 
hypothefis 
not  con¬ 
formable 
to  nature. 


are  proportional  to  the  diftances  from  A.  We  fhall  fup-  Strength  of 
pofe  this  to  be  really  the  cafe.  Now  recoiled!  the  ge-  Materials* 
neral  law  which  we  formerly  faid  was  ohferved  in  all  ~  f 
moderate  extenfions,  viz.  that  the  attradtive  forces  ex¬ 
erted  by  the  dilated  particles  were  proportional  to  their 
dilatations.  Suppofe  now  that  the  beam  is  fo  much  bent 
that  the  particles  at  D  are  exerting  their  utmoft  force, 
and  that  this  fibre  is  juft  ready  to  break  or  adtually 
breaks.  It  is  plain  that  a  total  fra&ure  muft  immedi¬ 
ately  enfue  ;  becaufe  the  force  which  was  fuperior  to 
the  full  cohefion  of  the  particle  at  D,  and  a  certain  por¬ 
tion  of  the  cohefion  of  all  the  reft,  will  be  more  than  fu- 
pericr  to  the  full  cohefion  of  the  particle  next  within 
D,  and  a  fraaller  portion  of  the  cohefion  of  the  remain¬ 
der. 

Now  let  F  reprefent,  as  before,  the  full  force  of  the 
exterior  fibre  D,  which  is  exerted  by  it  in  the  inftant  of 
its  breaking,  and  then  the  force  exerted  at  the  fame  in¬ 
ftant  by  the  fibre  E  will  be  had  by  this  analogy,  AD  ; 
f  x 

AE,  or  dixzzf:-^,  and  the  force  really  exerted  by 
the  fibre  E  is 

The  force  exerted  by  a  fibre  whofe  thicknefs  is  x  is 

ff  X  X 

therefore  ;  but  this  force  refills  the  ftrain  by  adting 
by  means  of  the  lever  EA  or  x.  Its  energy  or  mo¬ 


mentum  is  therefore 


fxl  x 


,  and  the  accumulated  momen¬ 


ta  of  all  the  fibres  in  the  line  AE  will  x  fum  of 

ft* 

•  This,  wheji  x  is  taken  equal  to  d \  will  exprefs  the 

momentum  of  the  whole  fibres  in  the  line  AD.  Thisr 

therefore,  is  / — or  /-f  d%,orfdx\  d.  Now  f  d  ex- 

preffes  the  abfolute  cohefion  of  the  whole  line  AD.  The 
accumulated  momentum  is  therefore  the  fame  as  if  the 
abfolute  cohefion  of  the  whole  line  were  exerted  at  one- 
third  of  AD  from  A. 

From  thefe  premifes  it  follows  that  the  equation  ex-  ^ 
prefting  the  equilibrium  of  the  ftrain  and  cohefion  is  pi  Rrength 
r=fdx\d;  and  hence  we  deduce  the  analogy,  “  As  afeertained 
thrice  the  length  is  to  the  depth ,  fo  is  the  abfolute  cohefon  on.  ot^etr 
to  the  relative  frength”  principles. 

This  equation  and  this  proportion  will  equally  apply 
to  redtangular  beams  whofe  breadth  is  b  ;  for  we  fhall 
then  have  p  lz=fb  dx  -j  d. 

We  alfo  fee  that  the  relative  ftrength  is  proportional 
to  the  abfolute  cohefion  of  the  particles,  to  the  breadth, 
and  to  the  fquare  of  the  depth  diredlly,  and  to  the  length 
inverfely  :  for  p  is  the  meafure  of  the  force  with  which 

.  .  ,  ,  fbdfd  fbd*  _ 

it  is  refilled,  and  p  = - - — ,  rz - r.  In  this  re- 

h  3 1 

fpedt  therefore  this  hypothefis  agrees  with  the  Galilean  y 
but  it  aftigns  to  every  beam  a  fmaller  proportion  of  the 
abfolute  cohefion  of  the  fedtion  of  fradture,  in  the  pro¬ 
portion  of  three  to  two.  In  the  Galilean  hypothefis 
this  fedtion  has  a  momentum  equal  to  one-half  of  its  ab¬ 
folute  ftrength,  but  in  the  other  hypothefis  it  is  only  one- 
third.  In  beams  of  a  different  form  the  proportion  may 
be  different. 

As  this  is  a  molt  important  propofition,  and  the  foun¬ 
dation 


r 
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Strength  ofdation  of  many  pra&ical  maxims,  we  are  anxious  to  have 
Materials  c]carly  comprehended,  and  its  evidence  perceived  by 
all.  Our  better  informed  readers  will  therefore  indulge 
us  while  we  endeavour  to  prefent  it  in  another  point  of 
view,  where  it  will  be  better  feen  by  thofe  who  are  not 
5o  familiarly  acquainted  with  the  fluxionary  calculus. 

The  fame  Fig.  6.  A  is  a  perfpe6live  view  of  a  three-fided 
propofmon  beam  projedling  horizontally  from  a  wall,  and  loaded 
presented  a  weight  at  B  ]uft  fufficient  to  break  it.  DABC 

is  a  vertical  plane  through  its  highefl  point  D,  in  the 
view.  dire 61  ion  of  its  length,  a  D  a  is  another  vertical  fe6tion 

F  g.  6.  perpendicular  to  AB.  The  piece  being  fuppofed  of  in- 

fuperable  ftrength  everywhere  except  in  the  fedlion 
a  D  a,  and  the  cohefion  being  alfo  fuppofed  infupefable 
along  the  line  a  A  a,  it  can  break  nowhere  but  in  this 
fe61ion,  and  by  turning  round  a  A  a  as  round  a  hinge. 
Make  Dd  equal  to  AD,  and  let  D  d  reprefent  the  ab- 
folute  cohefion  of  the  fibre  at  D,  which  abfolute  cohe¬ 
fion  we  expreffed  by  the  fymbol  y]  Let  a  plane  a  da 
be  made  to  pafs  through  a  a  and  d ’,  and  let  d a!  af  be 
another  crofs  fe£lion.  It  is  plain  that  the  prifmatic  fo- 
lid  contained  between  the  two  fe6tions  a  Da  and  a!  da ' 
will  reprefent  the  full  cohefion  of  the  whole  fedlion  of 
fcadture  \  for  we  may  conceive  this  prifm  as  made  up  of 
lines  fuch  as  F  f  equal  and  parallel  to  D  d,  reprefent- 
ing  the  abfolute  cohefion  of  each  particle  fuch  as  F. 
The  pyramidal  folid  dD  a  a,  cut  off  by  the  plane  da  a, 
will  reprefent  the  cohefions  aBually  exerted  by  the  dif¬ 
ferent  fibres  in  the  inflant  of  fracture.  For  take  any 
point  E  in  the  furface  of  fra6lure,  and  draw  E  e  paral¬ 
lel  to  AB,  meeting  the  plane  a  da  in  e,  and  let  e  AE 
be  a  vertical  plane.  It  is  evident  that  D  d  is  to  E  e  as 
AD  to  AE;  and  therefore  (fince  the  forces  exerted  by 
the  different  fibres  are  as  their  extenfion,  and  their  ex- 
ten  fion  as  their  difiances  from  the  axis  of  fra£ture)  E  e 
will  reprefent  the  force  a61ually  exerted  by  the  fibre  in 
E,  while  D  is  exertisg  its  full  force  Dd.  In  like 
manner,  the  plane  FF ff  exprefles  the  cohefion  exerted 
by  all  the  fibres  in  the  line  FF,  and  fo  on  through 
the  whole  furface.  Therefore  the  pyramid  da  aD  ex- 
preffes  the  accumulated  exertion  of  the  whole  furface  of 
fra&ure. 

Farther,  fuppofe  the  beam  to  be  held  perpendicular 
to  the  horizon  with  the  end  B  uppermofi,  and  that  the 
•weight  of  the  prifm  contained  between  the  two  fedlions 
aD  a  and  a '  d  a!  (now  horizontal)  is  juft  able  to  over¬ 
come  the  full  cohefion  of  the  fedlion  of  fra£ture.  The 
weight  of  the  pyramid  dDaa  will  alfo  be  jufi  able  to 
overcome  the  cohefions  actually  exerted  by  the  different 
fibres  in  the  inftant  of  fra6ture,  becaufe  the  weight  of 
each  fibre,  fuch  as  E  c ,  is  juft  fuperior  to  the  cohefion 
a&ually  exerted  at  E. 

Let  o  be  the  centre  of  gravity  of  the  pyramidal  fo¬ 
lid,  and  draw  o  O  perpendicular  to  the  plane  aD  a. 
The  whole  weight  of  the  folid  dD  a  a  may  be  conceiv¬ 
ed  as  accumulated  in  the  point  o ,  and  as  a6ling  on  the 
point  O,  and  it  will  have  the  fame  tendency  to  feparate 
the  two  cohering  furfaces  as  when  each  fibre  is  hanging 
by  its  refpc6tive  point.  For  this  reafon  the  point  O 
may  be  called  the  centre  of  aBual  effort  of  the  unequal 
forces  of  cohefion.  The  momentum  therefore,  or  ener¬ 
gy  by  which  the  cohering  furfaces  are  feparated,  will 
be  properly  meafured  by  the  weight  of  the  folid  dDaa 
multiplied  by  OA  *,  and  this  produft  is  equal  to  the 
produ6l  of  the  weight  p  multiplied  by  BA,  or  by  /. 
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Thus  fiippofe  that  the  cohefion  along  the  line  AD  only  Strength  of 
is  confidered.  The  whole  cohefion  will  be  reprefen  ted  Mute-rials. 
by  a  triangle  AD  d,  D  d  reprefents  f  and  AD  is  d ,  v 

and  AD  is  x.  Therefore  AD  d  is  4  fd .  The  centre 
of  gravity  o  of  the  triangle  AD  d  is  in  the  interfe6lion 
of  a  line  drawn  from  A  to  the  middle  of  D  d  with  a 
line  drawn  from  d  to  the  middle  of  AD  ;  and  therefore 
the  line  o  O  will  make  AO=y  of  AD.  Therefore  the 
a6fual  momentum  of  cohefion  is  fxi^X-rd,  z =fxa’X 
*  d,  ~fdx\d,  or  equal  to  the  abfolute  cohefion  afting 

by  means  of  the  lever  — .  If  the  fe&ion  of  fra6ture  is 

a  re6langle,  as  in  a  common  joift,  whofe  breadth  a  a 
is  rz  b,  it  is  plain  that  all  the  vertical  lines  will  be 
reprefented  by  triangles  like  AD  d;  and  the  whole  ac¬ 
tual  cohefion  will  be  reprefented  by  a  wedge  whofe 
bafes  are  vertical  planes,  and  which  is  equal  to  half  of 
the  parallelopiped  AD  xD^Xflfl,  and  will  therefore 
b tzz^fbd;  and  the  difiance  AO  of  its  centre  of 
gravity  from  the  horizontal  line  AA'  will  be  -J  of  AD. 

The  momentum  of  cohefion  of  a  joift  will  therefore  be 
i  f  b  dx  -f  d,  or  fbd\d \  as  we  have  determined  in  the 
other  w7ay. 

The  beam  reprefented  in  the  figure  is  a  triangular 
prifm.  The  pyramid  Da  ad  is  y  of  the  prifm  aaDddd, 

If  we  make  s  reprefent  the  furface  of  the  triangle  aDa9 
the  pyramid  is  y  of  fs.  The  diftance  AO  of  its  centre 
of  gravity  from  the  horizontal  line  A  A'  is  of  AD,  or 
•§.</.  Therefore  the  momentum  of  aftual  cohefion  is 
\fs  x  4  d,—fs\d;  that  is,  it  is  the  fame  as  if  the 
full  cohefion  of  all  the  fibres  were  accumulated  at  a 
point  I  whofe  diftance  from  A  is  -Jth  of  AD  or  d ;  or 
(that  we  may  fee  its  value  in  every  point  of  view)  it  is 
Jth  of  the  momentum  of  the  full  cohefion  of  all  the  fi¬ 
bres  when  accumulated  at  the  point  D,  or  a6ling  at  the 
diftance  dzzAD. 

This  is  a  very  convenient  wTay  of  conceiving  the  mo¬ 
mentum  of  a61ual  cohefion,  by  comparing  it  with  the 
momentum  of  abfolute  cohefion  applied  at  the  diftance 
AD  from  the  axis  of  fra6lure.  The  momentum  of  the 
abfolute  cohefion  applied  at  D  is  to  the  momentum  of 
a6lual  cohefion  in  the  inftant  of  fra&ure  as  AD  to  AI. 
Therefore  the  length  of  AI,  or  its  proportion  to  AD, 
is  a  fort  of  index  of  the  ftrength  of  the  beam.  We  ftiali 
call  it  the  Index,  and  exprefs  it  by  the  fymbol  i. 

Its  value  is  eafily  obtained.  The  produ6l  of  the  ab¬ 
folute  cohefion  by  A I  muft  be  equal  to  that  of  the  ac¬ 
tual  cohefion  by  AO.  Therefore  fay,  “  as  the  prifma¬ 
tic  folid  a  a  D  dd  aT  is  to  the  pyramidal  folid  a  a  D  d, 
fo  is  AO  .to  AI.”  We  are  aflifted  in  this  determina¬ 
tion  by  a  very  convenient  circumftance.  In  this  hypo- 
thefis  of  the  a£tual  cohefions  being  as  trie  diftances  of 
the  fibres  from  A,  the  point  O  is  the  centre  of  ofcilla- 
tion  or  percuftion  of  the  furface  D  a  a  turning  round 
the  axis  a  a  :  for  the  momentum  of  cohefion  of  the  line 
FF  is  FFx  F /xEA— FF  x  EA%  becaufe  Yf  is  equal 
to  E  A.  Now  AO,  by  the  nature  of  the  centre  of  gra¬ 
vity,  is  equal  to  the  fum  of  all  thefe  momenta  divided 
by  the  pyramid  a  aDd ;  that  is,  by  the  fum  of  all  the 
FF X F f ;  that  is,  by  the  fum  of  all  the  FFx  LA. 

.  fum  of  FFx  E A*  , .  ,  .  .  n  , 

Therefore  A OzrT - 7r-t— — =rr-9  which  is  jull  the 

luin  of  Ft  x  E A  J 

value  of  the  diftance  of  the  centre  of  percuftion  of  the 
triangle  a  aD  from  A  :  (See  Rotation).  Moreover, 
s  D  a  if 
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St^gthafif  G  be  the  Centre  of  gravity  of  the  triangle  a  Da,  we 
f  at^r*a  s‘  fhall  have  DA  to  GA  as  the  abfolute  cohefion  to  the 
fum  of  the  cohefions  a&ually  exerted  in  the  inftant  of 
fra£lure  j  for,  by  the  nature  of  this  centre  of  gravity, 

a  r-  •  i  fum  °f  FF X  FA  .  ,  „ 

AG  is  equal  to - YF - *  anc* 1  le  ^um  ^  X 

AG  is  equal  to  the  fum  of  FF  X  EA.  But  the  fum  of 
all  the  lines  FF  is  the  triangle  a  D  a,  and  the  fum  of  all 
the  FF X  FA  is  the  fum  of  all  the  re&angles  FF ff; 
that  is,  the  pyramid  dD  a  a.  Therefore  a  prifm  whofe 
bafe  is  the  triangle  a  D  a,  and  whofe  height  is  AG,  is 
equal  to  the  pyramid,  or  will  exprefs  the  fiim  of  the  ac¬ 
tual  cohefions  *,  and  a  prifm,  whofe  bafe  is  the  fame  tri¬ 
angle,  and  whofe  height  is  D  d  or  D  a ,  expreffes  the 
abfolute  cohefion.  Therefore  DA  is  to  GA  as  tile  ab¬ 
folute  cohefion  to  the  fum  of  the  a&ual  cohefions. 

Therefore  we  have  DA  :  GArzOA  :  IA. 

Therefore,  whatever  be  the  form  of  the  beam,  that 
is,  whatever  be  the  figure  of  its  fe&ion,  find  the  centre 
of  ©fcillation  O,  and  the  centre  of  gravity  G  of  this 
ft&ion.  Call  their  diftances  from  the  axis  of  fradlure  o 

and^.  Then  AI  or  i=z~,  and  the  momentum  of  co¬ 
hefion  is  fs  X  where  s  is  the  area  of  fra&ure. 

This  index  is  eafily  determined  in  all  the  cafes  which 
generally  occur  in  pra&ice.  In  a  re&angular  beam  AI 
is  yd  of  AD  }  in  a  cylinder  (circular  or  elliptic)  AI  is 
•rg-ths  of  AD,  &.c.  &c. 

In  this  hypothefis,  that  the  cohefion  a&ually  exerted 
by  each  fibre  is  as  its  extenfion,  and  that  the  extenfions 
of  the  fibres  are  as  their  difiances  from  A  (fig.  5.), 
it  is  plain  that  the  forces  exerted  by  the  fibres  D,  E, 
&c.  will  be  reprefented  by  the  ordinates  Dd,  Ef,  &c. 
to  a  firaight  line  A  d .  And  we  learn  from  the  princi¬ 
ples  of  Rotation  that  the  centre  of  percuflion  O  is  in 
the  ordinate  which  paffes  through  the  centre  of  gravity 
of  the  triangle  AD  d,  or  (if  we  confider  the  whole  fec- 
tion  having  breadth  as  well  as  depth)  through  the  cen¬ 
tre  of  gravity  of  the  folid  bounded  by  the  planes  DA, 
d  A  \  and  we  found  that  this  point  O  was  the  centre  of 
effort  of  the  cohefions  aBually  exerted  in  the  inftant  of 
fra&ure,  and  that  I  was  the  centre  of  an  equal  momen¬ 
tum,  which  would  be  produced  if  all  the  fibres  were  ac¬ 
cumulated  there  and  exerted  their  full  cohefion. 

This  confideration  enables  us  to  determine,  with  equal 
facility  and  neatnefs,  the  ffrength  of  a  beam  in  any  hy¬ 
pothefis  of  forces.  The  above  hypothefis  was  introdu¬ 
ced  with  a  cautious  limitation  to  moderate  ftrains,  which 
produced  no  permanent  change  of  form,  or  no  fett  as 
the  artifts  call  it  :  and  this  fuffices  for  all  purpofes  of 
praflice,  feeing  that  it  would  be  imprudent  to  expofe 
materials  to  more  violent  ftrains.  But  when  we  com¬ 
pare  this  theory  with  experiments  in  which  the  pieces 
are  really  broken,  confiderable  deviations  may  be  ex- 
pe&ed,  becaufe  it  is  very  probable  that  in  the  vicinity 
of  rupture  the  forces  are  no  longer  proportional  to  the 
extenfions. 

That  no  doubt  may  remain  as  to  the  juftnefs  and 
completenefs  of  the  theory,  we  muft  ftiow  how  the  rela¬ 
tive  ftrength  may  be  determined  in  any  other  hypothe¬ 
fis.  Therefore  fuppofe  that  it  has  been  eftablifhed  by 
experiment  on  any  kind  of  folid  matter,  that  the  forces 
actually  exerted  in  the  inftant  of  fra&uie  by  the  fibres 
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6 1 

"How  the 
relative 
ilrength 
may  be  de¬ 
termined 
by  any  o- 
ther  hypo- 
ifcefis. 


at  D,  E,  See.  are  as  the  ordinates  D  d ,  E  ef ,  &c.  of  any  Strength  of 
curve  line  A  e' d'.  We  are  fuppofed  to  know  the  form  Materials. 

of  this  curve,  and  that  of  the  folid  which  is  bounded  by  ’ - 

the  vertical  plane  through  AI),  and  by  the  furface 
which  paffes  through  this  curve  A  er  df  perpendicularly 
to  tile  length  of  the  beam.  We  know  the  place  of  the 
centre  of  gravity  of  this  curve  furface  or  folid,  and  can 
draw  a  line  through  it  parallel  to  AB,  and  cutting  the 
furface  of  fra&ure  in  fome  point  O.  This  point  is  alfo 
the  centre  of  effort  of  all  the  cohefions  aflually  exerted  j 
and  the  produdl  of  AO  and  of  the  folid  which  expreffes 
the  a&ual  cohefions  will  give  the  momentum  of  cohefion 


equivalent  to  the  former  f  s 


Or  we  may  find  an 


index  AI,  by  making  AI  a  fourth  proportional  to  the 
full  cohefion  of  the  furface  of  fra&ure,  to  the  accumula¬ 
ted  a&ual  cohefions,  and  to  AO  \  and  then  fsx  i 
(rr  AI)  will  be  the  momentum  of  cohefion  5  and  we 
fhall  ftill  have  I  for  the  point  in  which  all  the  fibres 
may  be  fuppofed  to  exert  their  full  cohefion/,  and  to 
produce  a  momentum  of  cohefion  equal  to  the  real  mo¬ 
mentum  of  the  cohefions  a&ually  exerted,  and  the  rela¬ 


tive  ftrength  of  the  beam  will  ftill  be  />= 


fsi  nrfs8° 

l  dT 

Thus,  if  the  forces  be  as  the  fquares  of  the  extenfions 
(ftill  fuppofed  to  be  as  the  diftances  from  A),  the  curve 
A  e’ d’  will  be  a  common  parabola,  having  AB  for  its 
axis  and  AD  for  the  tangent  at  its  vertex.  The  area, 
AD  d'  will  be  Id  AD  x  D  d;  and  in  the  cafe  of  a 
re£f angular  beam,  AO  will  be  Iths  AD,  and  AI  will 
be  |th  of  AD. 

W e  may  obferve  here  in  general,  that  if  the  forces 
a&ually  exerted  in  the  inftant  of  fradlure  be  as  any 
power  q  of  the  diftance  from  A,  the  index  AI  will  be 

AD  . 

— lor  a  rectangular  beam,  and  the  momentum  of 

cohefion  will  always  be  (cceteris  paribus )  as  the  breadth 
and  as  the  fquare  of  the  depth  5  nay,  this  will  be  the 
cafe  whenever  the  aeftion  of  the  fibres  D  and  E  is  ex- 
preffed  by  any  fwiilar  funBions  of  d  and  a.  This  is  evi¬ 
dent  to  every  reader  acquainted  with  the  fluxionary  cal¬ 
culus. 

As  far  as  we  can  judge  from  experience,  no  Ample, 
algebraic  power  of  the  diftance  will  exprefs  the  aflual 
cohefions  of  the  fibres.  No  curve  which  has  either  AD 
or  AB  for  its  tangent  will  fuit.  The  obfervations  which 
we  made  in  the  beginning  fhow,  that  although  the  curve 
of  fig.  2.  muft  be  Tenfibly  ftraight  in  the  vicinity  of  the 
points  of  interfedlion  with  the  axis,  in  order  to  agree 
with  our  obfervations  which  (how  the  moderate  exten¬ 
fions  to  be  as  the  extending  forces,  the  curve  muji  be 
concave  towards  the  axis  in  all  its  attra&ive  branches, 
becaufe  it  cuts  it  again.  Therefore  the  curve  A  d  d' 
of  fig.  5.  muft  make  a  finite  angle  with  AD  or  AB, 
and  it  muft,  in  all  probability,  be  alfo  concave  to¬ 
wards  AD  in  the  neighbourhood  of  d \  It  may  how¬ 
ever  be  convex  In  fome  part  of  the  intermediate  arch. 
We  have  made  experiments  on  the  extenfions  of  differ¬ 
ent  bodies,  and  find  great  diverfities  in  this  refpedf  : 
But  in  all,  the  moderate  extenfions  were  as  the  forces, 
and  this  with  great  accuracy  till  the  body  took  a  fett, 
and  remained  longer  than  formerly  when  the  extending 
force  was  removed. 

Wc  muft  now  remark,  that  this  corre£Hon  of  the  Ga¬ 
lilean  hypothefis  of  equal  forces  was  fuggefted  by  the 

bending 
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Strength  of  bending  which  is  obfervea  in  all  bodies  which  are  fliain- 
Muterials*  traniverfely.  Becaufe  they  are  bent,  the  fibres  on 

- -  the  convex  fide  have  been  extended.  We  cannot  fay  in 

what  proportion  this  obtains  in  the  different  fibres.  Our 
mod  diftind  notions  of  the  internal  equilibrium  between 
the  particles  render  it  highly  probable  that  their  exten- 
fion  is  proportional  to  their  didance  from  that  fibre 
which  retains  its  former  dimenfions.  But  by  whatever 
law  this  is  regulated,  we  fee  plainly  that  the  actions  of 
the  dretched  fibres  mult  follow  the  proportions  of  fome 
fundion  of  this  didance,  and  that  therefore  the  relative 
flrength  of  a  beam  is  in  all  cafes  fufceptible  of  mathema¬ 
tical  determination. 

^  We  alio  fee  an  intimate  connexion  between  the  drain 

^Bernoulli’s  and  the  curvature.  This  fuggeded  to  the  celebrated 
problem  of  James  Bernoulli  the  problem  of  the  Elastic  Curve, 
tbe  elaftic  j  e>  ^  curve  \nlo  which  an  extenfible  rigid  body  will 
Curve*  be  bent  by  a  tranfverfe  drain.  His  folution  in  the  ABa 
Lipjice  1694  and  1695  *s  a  very  beautiful  fpecimen  of 
mathematical  difcuffion  *,  and  we  recommend  it  to  the 
perufal  of  the  curious  reader,  He  will  find  it  very  per- 
fpicuoufly  treated  in  the  fird  volume  of  his  works,  pub- 
lifhed  after  his  death,  where  the  wide,  deps  which  he 
had  taken  in  his  invedigation  are  explained  fo  as  to  be 
eafily  comprehended.  His  nephew  Daniel  Bernoulli 
lias  given  an  elegant  abridgement  in  the  Peterfburg 
Memoirs  for  1729.  The  problem  is  too. intricate  to  be 
fully  difcuffed  in  a  work  like  ours  ;  but.  it  is  alfo  too. in¬ 
timately  conneded  with  our  prefent  fubjed  to  be  entire¬ 
ly  omitted.  We  mud  content,  ourfelves  with  ffiowing 
the  leading  mechanical  properties  of  this  curve,  from 
which  the  mathematician  may  deduce  all  its  geometri¬ 
cal  properties. 

When  a  bar  of  uniform  depth  and  breadth,  and  of  a 
Its  leading  given  length,  is  bent  into  an  arch  of  a  circle,  the  ex- 
mechanical  tenfion  of  the  outer  fibres  is  proportional  to  the  curva- 
property  ture  .  for>  becaufe  the  curves  formed  by  the  inner  and 
defcnbed.  outer  fides  of  the  beam  are  fimilar,  the  circumferences 

are  as  the  radii,  and  the  radius  of  the  inner  circle  is.  to  the 
difference  of  the  radii  as  the  length  of  the  inner  circum¬ 
ference  is  to  the  difference  of  the  circumferences.  The 
difference  of  the  radii  is  the  depth  of  the  beam,  the  dif¬ 
ference  of  the  circumferences  is  the  ex  tenfion  of  the 
outer  fibres,  and  the  inner  circumference  is  fuppofed  to 
be  the  primitive  length  of  the  beam.  Now  the  fecond 
and  third  quantities  of  the  above  analogy,  viz.  the  depth 
and  length  of  the  beam,  are  conftant  quantities,  as  is  al¬ 
fo  their  produft.  Therefore  the  produft  of  the  inner  ra¬ 
dius  and  the  extenfion  of  the  outer  fibre  is  alfo  a  con¬ 
ftant  quantity,  and  the  whole  extenfion  of  the  outer  fibre 
is  inverfely  as  the  radius  of  curvature,  or  is  diredtly  as 
the  curvature  of  the  beam. 

The  mathematical  reader  will  readily  fee,  that  into 
whatever  curve  the  elaftic  bar  is  bent,  the  whole  exten¬ 
fion  of  the  outer  fibre  is  equal  to  the  length  of  a  fimilar 
curve,  having  the  fame  proportion  to  the  thicknefs  of 
the  beam  that  the  length  of  the  beam  has  to  the  radius 
of  curvature. 

Fig.  7-  Now  let  ADCB  (fig.  7.)  be  fuch  a  rod,  of  uni¬ 

form  breadth  and  thicknefs*  firmly  fixed  in  a  verti¬ 
cal  pofition,  and  bent  into  a  curve  AEFB  by  a  weight 
W  lufpended  at  B,  and  of  fuch  magnitude  that  the  ex¬ 
tremity  B  has  its  tangent  perpendicular  to  the  a£lion  of 
the  weight,  or  parallel  to  the  horizon.  Suppofe  too 
that  the  extenfions  are  proportional  to  the  extending 
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forces.  From  any  two  points  E  and  F  draw  the  hori-  Strength' 
zontal  ordinates  EG,  FH.  It  is  evident  that  the  exte- 
rior  fibres  of  the  fedions  E  c  and  F /  are  ftretched  by 
forces  which  are  in  the  proportion  of  EG  to  FH  (thefe 
being  the  long  arms  of  the  levers,  and  the  equal  thick- 
neffes  E  e,  F /  being  the  fhort  arms).  Therefore  (by 
the  hypothefis)  their  extenfions  are  in  the  fame. propor¬ 
tion.  But  becaufe  the  extenfions  are  proportional  to 
fome  fimilar  functions  of  the  diftance  from  the  axes  of 
fra&ure  E  and  F,  the  extenfion  of  any  fibre  in  the  fec- 
tion  JE  e  is  to  the  contemporaneous  extenfion  of  the  fimi^ 
larly  fituated  fibre  in  the  featon  F/,  as  the  extenfion  of 
the  exterior  fibre  in  the  feaion  E  e  is  to  the  extenfion  of 
the  exterior  fibre  in  the  feaion  F /:  therefore  the  whole 
extenfion  of  E  e  is  to  the  whole  extenfion  of  F/as  EG 
to  FH,  and  EG  is  to  EH  as  the  curvature  in  E  to  the 

curvature  in  F.  . 

Here  let  it  be  remarked,  that  this  proportionality 
the  curvature  to  the  extenfion  of  the  fibres  ,  is  not  li¬ 
mited  to  the  hypothefis  of  the  proportionality  of  the 
extenfions  to  the  extending  forces.  It  follows  from 
the  extenfion  in  the  different  feaions  being  as  fome 
fimilar  funaion  of  the  diftance  from  the  axis  of  frac¬ 
ture  j  an  affumption  which  cannot  be  refufed. 

This  then  is  the  fundamental  property  of  the  elaftic 
curve,  from  which  its  equation,  or  relation  between  the 
abfciffa  and  ordinate,  may  be  deduced  in  the  ufual  forms* 
and  all  its  other  geometrical  properties..  Thefe  are 
foreign  to  our  purpofe  \  and  we  ftiall  notice  only  fucA 
properties  as  have  an  immediate  relation  to  the  ftrain 
and  ftrength  of  the  different  parts  of  a  flexible  body,  and 
which  in  particular  ferve  to  explain  fome  difficulties  in 
the  valuable  experiments  of  M.  Buffon  on  the  Strength 
of  Beams.  ^4 

We  obferve,  in  the  firft  place,  that  the  elaftic  curve  It  is  not  <t 
cannot  be  a  circle,  but  is  gradually  more  incurvated  as  clrc  e* 
it  recedes  from  the  point  oi  application  B  of  the  (train¬ 
ing  forces.  At  B  it  has  no  curvature  \  and  if  the  bar 
were  extended  beyond  B  there  would  be  no  curvature 
there.  In  like  manner,  when  a  beam  is  fupported  at 
the  ends  and  loaded  in  the  middle,  the  curvature  is 
greateft  in  the  middle  •,  but  at  the  props,  or  beyond 
them,  if  the  beam  extend  farther,,  there  is  no  curvature. 

Therefore  when  a  beam  projecting  20  feet  from  a  wall 
is  bent  to  a  certain  curvature  at  the  wall  by  a  weight 
fufpended  at  the  end,  and'  a  beam  of  the  fame  fize  pro¬ 
jecting  20  feet  is  bent  to  the  very  fame  curvature  at  the 
wall  by  a  greater  weight  at  10  feet  diftance,  the  figure 
and  the  mechanical  ft  ate  of  the  beam  in  the  vicinity  of 
the  wall  is  different  in  thefe  two  cafes*  though  the  cur¬ 
vature  at  the  very  wall  is  the  fame  in  both.  In  the  firth 
cafe  every  part  of  the  beam  is  incurvated ;  in  the  fecond, 
all  beyond  the  10  feet  is  without  curvature.  In  the  firfb 
experiment  the  curvature  at  the  diftance  of  five  feet 
from  the  wall  is  three-fourths  of  the  curvature  at  the 
wall  $  in  the  fecond,  the  curvature,  at  the  fame  place 
is  but  one-half  of  that  at  the  wall.  This  muft  weaken 
the  long  beam  in  this  whole  interval  of  five  feet,  becaufe 
the  greater  curvature  is  the  refult  of  a  greater  extenfion 
of  the  fibres.  #  $5 

In  the  next  place,  we  may  remark,  that  there  is  a^^eryc^nn^/’ 
certain  determinate  curvature  for  every-  beam  which. 
cannot  be  exceeded  without  breaking  it  *?  for  there  ismiliate  cur* 
a  certain  reparation  of  two  adjoining  particles  thatvature. 
puts  an  end  to  their  cohefion*  A  fibre  can  therefore 
*  be 
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Sm  ft  eXt^ded  only  3  certain  Proportion  of  its  length.' 
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,  The  ultimate  extenfion  of  the  outer  fibres  mull  bear 
a  certain  determinate  proportion  to  its  length,  and 


this  proportion  is  the  fame  with  that  of  the  thicknefs 
(or  what  ive  have  hitherto  called  the  depth)  to  the 
radius  of  ultimate  curvature,  which  is  therefore  deter- 
minate. 

A  beam  of  uniform  breadth  and  depth  is  therefore 
molt  incurvated  where  the  ftrain  is  greateft,  and  will 


66 

And  when 
ef  uniform 
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depth  is  .break  ln  the  mod  incurvated  part.  But  by  changing 
moft  incur-  Us  form,  fo  as  to  make  the  ftrength  of  its  different  fec- 

where  ft,-  t,0nS  ln  the  ,rat!?  of  the  ftrain>  is  is  evident  that  the  cur- 
ftram  is  vature  may  be  the  fame  throughout,  or  niay  be  made  to 
greateft.  vatT  according  to  any  law.  This  is  a  remark  worthy 
of  the  attention  of  the  watchmaker.  The  mod  delicate 
problem  in  practical  mechanics  is  fo  to  taper  the  balance- 
fpnng  of  a  watch  that  its  wide  and  narrow  vibrations 
may  be  lfocbronous.  Hooke’s  principle  ut  (enfto  Jic  vis 
is  not  fufficient  when  we  take  the  inertia  and  motion  of 
the  fpring  itfelf  into  the  account.  The  figure  into 
which  it  bends  and  unbends  has  alfo  an  influence.  Our 
readers  will  take  notice  that  the  artift  aims  at  an  accu¬ 
racy  which  will  not  admit  an  error  of  ¥7^th,  and 
that  Harrnon  and  Arnold  have  aflually  attained  it  in 
leveral  mftances.  The  taper  of  a  fpring  is  at  prefent  a 
noil  rum  in  the  hands  of  each  artift,  and  he  is  careful  not 
to  impart  his  fecrct. 

.  -Again,  fince  the  depth  of  the  beam  is  thus  propor¬ 
tional  to  the  radius  of  ultimate  curvature,  this  ultimate 
-or  breaking  curvature  is  inverfely  as  the  depth.  It  may 
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To  what 


be  expreffed  by-—. 

a 


When  a  weight  is  hung  on  the  end  of  a  prifmatic 
meknro  curvature  is  nearly  as  the  weight  and  the 

portion!!  len§th  dlreaiy.  and  as  the  breadth  and  the  cube  of  the 

depth  inverfely  j  for  the  ftrength  is  =/~.  Let  us 

3  * 

fuppofe  that  this  produces  the  ultimate  curvature 

d 

Now  let  the  beam  be  loaded  with  a  fmaller  weight  w, 
and  let  the  curvature  produced  be  C,  we  have  this  ana- 

i0£7  f  *  w:= j  an^  C  =  y^bd*  *  ^  *sevi^ent 

that  this  is  alfo  true  of  a  beam  fupported  at  the  ends  and 
loaded  between  the  props  ;  and  we  fee  how  to  deter¬ 
mine  the  curvature  in  its  different  parts,  whether 
a  riling  from  the  load,  or  from  its  own  weight,  or  from 
both. 

When  a  beam  is  thus  loaded  at  the  end  or  middle, 
the  loaded  point  is  pulled  down,  and  the  fpace  through 
63  which  it  is  drawn  may  be  called  the  DEFLECTION.  This 
Deflexion.  may  be  confidered  as  the  fubtenfe  of  the  angle  of  con¬ 
tact,  or  a3  the  verfed  fine  of  the  arch  into  which  the 
beam  is  bent,  and  is  therefore  as  the  curvature  when 
the  length  of  the  arches  is  given  (the  flexure  being  mo¬ 
derate),  and  as  the  fquare  of  the  length  of  the  arch 
when  the  curvature  is  given.  The  deflexion  therefore 
is  as  the  curvature  and  as  the  fquare  of  the  length  of 

the  arch  jointly  ;  that  is,  as  j~x  /•>  or  as  The 

deflexion  from  the  primitive  fhape  is  therefore  as  the 
bending  weight  and  the  cube  of  the  length  dire 611  y,  and 
as  the  breadth  and  cube  of  the  depth  inverfely. 

In  beams  juft  ready  to  break,  the  curvature  is  as  the 

2 


depth  inverfely,  and  the  defle&ion  is  as  the  fquare  ofStrenftth  of 
the  length  divided  by  the  depth  ;  for  the  ultimate  cur-  Material* 
vatuie  at  the  breaking  part  is  the  fame  whatever  is  the  » . 

IPnrtlli  •  on/1  I *->  *1-.L _ L-  .1.  ,  n  n  •  *  .  „ 
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■t  r r  1  ■  1  .  t  rems  refuit— 

Vv  e  have  been  the  more  particular  in  our  confideration  from 
ot  this  fubjecl,  becaufe  the  refulting  theorems  afford  us this  fubie<a 
the  fineft  methods  of  examining  the  laws  of  corpufcukrS  *!‘e 
aftion,  that  is,  for  difcovermg  the  variation  of  the  force  [hods  of  exi 
of  cohefion  by  a  change  of  diltance.  It  is  true  it  is  not  amining 
the  atomical  law,  or  Hylarchic  Principle  as  it  may  tbe  laws  of 
juftly  be  called,  which  is  thus  made  acceffible  but  the  C°rpUfculaT 
fpecific  law  of  the  particles  of  the  fubftance  or  kind  0f  aai0iu 
matter  under  examination.  But  even  this  is  a  very  areat 
point  j  and  coincidences  in  this  refpeft  among  the6  dif¬ 
ferent  kinds  of  matter  are  of  great  moment.  We  may 
thus  learn  the  nature  of  the  corpufcular  a6tion  of  diffe¬ 
rent  fubftances,  and  perhaps  approach  to  a  difeovery  of 
the  mechanifm  of  chemical  affinities.  For  that  chemi¬ 
cal  aftions  are  infenfible  cafes  of  local  motion  is  unde¬ 
niable,  and  local  motion  is  the  province  of  mechanical 
diicuffion  ;  nay,  we  fee  that  thefe  hidden  changes  are 
produced  by  mechanical  forces  in  many  important  cafes, 
for  we  fee  them  promoted  or  prevented  by  means  purely 
mechanical.  The  converfion  of  bodies  into  elaftic  va¬ 
pour  by  beat  can  at  all  times  be  prevented  by  a  fujicient 
external  preffure.  A  ftrong  folution  of  Glauber’s  fait 
will  congeal  in  an  inftant  by  agitation,  giving  out  its 
latent  heat  j  and  it  will  remain  fluid  for  ever,  and  return 
its  latent  heat  in  a  clofe  veffel  which  it  completely  fills. 

Even  water  will  by  fuch  treatment  freeze  in  an  inftant 
y  agitation,  or  remain  fluid  for  ever  by  confinement. 

We  know  that  heat  is  produced  or  extricated  by  fric¬ 
tion,  that  certain  compounds  of  gold  or  filver  with  faline 
matters  explode  with  irrefiftible  violence  by  the  fmalleft 
preffure  or  agitation.  Such  fa61s  ftiould  roufe  the  ma¬ 
thematical  philofopher,  and  excite  him  to  follow  out  the 
conje61ures  of  the  llluftnous  Newton,  encouraged  by  the 
ingenious  attempts  of  Bofcovich  ;  and  the  proper  begin¬ 
ning  of  this  ftudy  is  to  attend  to  the  laws  of  attraaion  and 
repulfion  exerted  by  the  particles  of  cohering  bodies,  dif- 
coverable  by  experiments  made  on  their  a&ual  exten- 
fions  and  compreffions.  The  experiments  of  fimplc  ex- 
tenfions  and  compreffions  are  quite  infufficient,  becaufe 
the  total  ftretching  of  a  wire  is  fo  fmall  a  quantity,  that 
the  miftake  of  the  1000th  part  of  an  inch  occafions  an 
irregukrity  which  deranges  any  progreffion  fo  as  to 
make  it  ufelefs.  But  by  the-bending  of  bodies,  a  diften- 
fion  of  T^g-th  of  an  inch  may  be  eafily  magnified  in  the 
deflexion  of  the  fpring  ten  thoufand  times.  We  know 
that  the  inveftigation  is  intricate  and  difficult,  but  not 
beyond  the  reach  of  our  prefent  mathematical  attain¬ 
ments  ;  and  it  will  give  very  fine  opportunities  of  em¬ 
ploying  all  the  addrefs  of  analyfis.  In  the  17th  century 
and  the  beginning  of  the  1 8th  this  was  a  fufficient  ex¬ 
citement  to  the  firft  geniufes  of  Europe.  The  cycloid, 
the  catenaria,  the  elaftic  curve,  the  velaria,  the  cauftics, 
were  reckoned  an  abundant  recompenfe  for  much  ftudy  $ 
and  James  Bernoulli  requefted,  as  an  honourable  monu¬ 
ment,  that  the  logarithmic  fpiral  might  be  infciibed  on 
his  tombftone.  The  reward  for  the  ftudy  to  which  we 
now  prefume  to  incite  the  mathematicians  is  the  almoft 
unlimited  extenfion  of  natural  fcience,  important  in 
every  particular  branch.  To.  go  no  further  than  our 
prefent  fubje6!?  a  great  deal  of  important  pra&ical  know¬ 
ledge 
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Strength  ofled^e  refpeftir.g  the  ftrength  of  bodies  is  derived  from 
Materials.  the  fing]e  obfervation,  that  in  the  moderate  extenlions 
which  happen  before  the  parts  are  overtrained  the  forces 
are  nearly  in  the  proportion  of  the  extenlions  or  repara¬ 
tions  of  the  particles.  To  return  to  our  fubjeft. 

James  Bernoulli,  in  his  fecond  differtation  on  the  elas¬ 
tic  curve,  calls  in  queftion  this  law,  and  accommodates 
his  inveftigation  to  any  hypothefis  concerning  the  rela¬ 
tion  of  the  forces  and  extenlions.  He  relates  fome  ex¬ 
periments  of  lute  livings  where  the  relation  was  confider- 
ably  different.  Strings  of  three  feet  long, 

Stretched  by  2,  4,  6,  8,  10  pds. 

Were  lengthened  9,  17,  23,  27,  30  lines. 

But  this  is  a  moft  exceptionable  form  of  the  experiment. 
The  firings  were  twilled,  and  the  mechanifm  of  the  ex¬ 
tenlions  is  here  exceedingly  complicated,  combined  with 
coraprefiions  and  with  tranfverfe  twills,  &c.  We  made 
experiments  on  fine  Hips  of  the  gum  caoutchouc,  and  on 
the  juice  of  the  berries  of  the  white  bryony,  of  which  a 
fingle  grain  will  draw  to  a  thread  of  two  feet  long,  and 
again  return  into  a  perfeftly  round  fphere.  We  mea- 
fured  the  diameter  of  the  thread  by  a  microfcope  with  a 
micrometer,  and  thus  could  tell  in  every  Hate  of  exten- 
fion  the  proportional  number  of  particles  in  the  feftions. 
We  found,  that  though  the  whole  range  in  which  the 
diftance  of  the  particles  was  changed  in  the  proportion 
of  13  to  I,  the  extenfions  did  not  fcnfibhj  deviate  from 
the  proportion  of  the  forces.  The  fame  thing  was  ob¬ 
served  in  the  caoutchouc  as  long  as  it  perfectly  recover¬ 
ed  its  firft  dimenfions.  And  it  is  on  the  authority  of 
thefe  experiments  that  we  prefume  to  announce  this  as  a 
law  of  nature. 

Dr  Robert  Hooke  was  undoubtedly  the  firft  who  at¬ 
tended  to  this  fubjeft,  and  affumed  this  as  a  law  of  na¬ 
ture.  Mariotte  indeed  was  the  firft  who  exprefsly  ufed 
it  for  determining  the  ftrength  of  beams:  this  he  did 
about  the  1679,  correfting  the  Simple  theory  of  Galileo. 
Leibnitz  indeed,  in  his  differtation  in  the  Acia  Erudi- 
torum  1684  dc  Re/ijlentia  So/idorum ,  introduces  this  con¬ 
sideration,  and  unifies  to  be  confidcred  as  the  difeoverer  j 
and  he  is  always  acknowledged  as  Such  by  the  Bernoullis 
and  others  who  adhered  to  his  peculiar  doftrines.  But 
Marriotte  had  publilhed  the  doftrine  in  the  moft  exprefs 
terms  long  before  *,  and  Bulfinger,  in  the  Comment .  Pe- 
tropol.  1729,  completely  vindicates  his  claim..  But 
Hooke  was  unqueftionably  the  difeoverer .  of  this  law. 
It  made  the  foundation  of  his  theory  of  Springs,  announ¬ 
ced  to  the  Royal  Society  about  the  year  1661,  and  read 
in  1666.  O.i  this  occafion  he  mentions  many  things  on 
the  ftrength  of  bodies  as  quite  familiar  to  his  thoughts, 
which  are  immediate  deduftions  from  this  principle  j  and 
among  thefe  all  the  fa£h  which  John  Bernoulli  So  vaunt- 
ingly  adduces  in  Support  of  Leibnitz’s  finical  dogmas 
about  the  force  of  bodies  in  motion  ;  a  doftrine  which 
Hooke  might  have  claimed  as  his  own,  had  he  not  per¬ 
ceived  its  frivolous  inanity. 

But  even  with  this  firft  correftion  of  Marriotte,  the 
mechanifm  of  tranfverfe  drain  is  not  fully  n;v  juftly  ex¬ 
plained.  The  force  acting  in  the  direction  BP  (fig.  5.), 
and  bending  the  body  ABCD,  not  only  ftretches  the 
fibres  on  the  fide  oppofite  to  the  axis  of  frafture,  but 
comp  relies  the  fide  AB,  which  becomes  concave  by  the 
drain.  Indeed  it  cannot  do  the  one  without  doing  the 
ether  :  For  in  order  to  ftretch  the  fibres  at  D,  there 
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muft  be  Some  fulcrum,  fome  Support,  on  whlcl  the  vir- Strength  of 
tual  lever  BAD  may  prefs,  that  it  may  tear  afunder  the  t  Material;. 
ftretebed  fibres.  This  fulcrum  muft  fuftairi  both  the 
preffure  arifing  from  the  cohefion  of  the  diftended  fibres, 
and  alfo  the  a£tion  of  the  external  force,  which  imme¬ 
diately  tends  to  caufe  the  prominent  part  of  the  beam  to 
Hide  along  the  feftion  DA.  Let  BAD  (fig.  5.)  be 
confidered  as  a  crooked  lever,  of  which  A  is  the  ful¬ 
crum.  Let  an  external  force  be  applied  at  B  in  the  di¬ 
reftion  BP,  and  let  a  force  equal  to  the  accumulated 
cohefion  of  AD  be  applied  at  O  in  the  direftion  oppo¬ 
site  to  AB,  that  is,  perpendicular  to  AO  -7  and  let  thefe 
two  forces  be  fuppofed  to  balance  each  other  by  /the  in¬ 
tervention  of  the  lever.  In  the  firft  place,  the  force  at 
O  muft  be  to  the  force  at  B  as  AB  to  AO  :  Therefore, 
if  we  make  AK  equal  and  oppofite  to  AO,  and  AL 
equal  and  oppofite  to  AB,  the  common  principles  of 
mechanics  inform  us  that  the  fulcrum  A  is  a  Hefted  in 
the  fame  manner  as  if  the  two  forces  AK  and  AL  were 
immediately  applied  to  it,  the  force  AK  being  equal  to 
the  weight  P,  and  AL  equal  to  the  accumulated  cohe¬ 
fion  aftually  exerted  in  the  inllant  of  frafture.  The  ful¬ 
crum  is  therefore  really  preffed  in  the  direftion  AM,  the 
diagonal  of  the  parallelogram,  and  it  muft  refill  in  the 
direftion  and  with  the  force  MA  ;  and  this  power  of  re¬ 
finance,  this  Support,  muft  be  furnifhed  by  the  repul- 
five  forces  exerted  by  thofe  particles  only  wdiich  are  in  a 
flate  of  aftual  compreffion.  The  force  AK,  which  is 
equal  to  the  external  force  P,  muft  be  refilled  in  the  di¬ 
reftion  KA  by  the  lateral  cohefion  of  the  whole  parti¬ 
cles  between  D  and  A  (the  particle  D  is  not  only  drawn 
forward  but  downward).  This  prevents  the  part  CDAB 
from  Hiding  down  along  the  feftion  DA.  73 

This  is  fully  verified  by  experiment.  If  we  attempt  as  is  fully 
to  break  a  long  flip  of  cork,  or  any  fuch  very  compreffi- venfit^ 
ble  body,  we  always  obferve  it  to  bulge  out  on  the  con- 
cave  fide  before  it  cracks  on  the  other  fide.  If  it  is  a 
body  of  fibrous  or  foliated  texture,  it  feldom  fails  fplin- 
tering  off  on  the  concave  fide  \  and  in  many  cafes  this 
fplintering  is  very  deep,  even  reaching  half  way  through 
the  piece.  In  hard  and  granulated  bodies,  Such  as  a 
piece  of  freeftone,  chalk,  dry  clay,  fngar,  and  the  like, 
we  generally  fee  a  confiderable  fplinter  or  {hiver  fly  off 
from  the  hollow  fide.  If  the  frafture  be  Howdy  made 
by  a  force  at  B  gradually  augmented,  the  formation  of 
the  fplinter  is  very  diftinftly  feen.  It  forms  a  triangu¬ 
lar  piece  like  a  I  b,  which  generally  breaks  in  the  mid¬ 
dle.  We  doubt  not  but  that  attentive  obfervation  would 
{howr  that  the  direftion  of  the  crack  on  each  fide  of  I  is 
not  very  different  from  the  direftion  AM  and  its  corre- 
fpondent  on  the  other  fide.  This  is  by  no  means  a  cir- 
cnmftance  of  idle  curiofity,  but  intimately  connefted 
with  the  mechanifm  of  cohefion.  ^ 

Let  us  fee  what  confequences  refult  from  this  ftate  of  Confequen- 
the  cafe  refpefting  the  ftrength  of  bodies.  Let  DAKC  ces  refult- 
(fig.  8.)  reprefent  a  vertical  feftion  of  a  prifm  ol  c.om-j^^ 
preftible  materials,  fuch  as  a  piece  of  timber.  Suppofe™^^^ 
it  loaded  with  a  weight  P  hung  at  its  extremity.  Sup-  pig.  s. 
pofe  it  of  fuch  a  conftitution  that  all  the  fibres  in  AD 
are  in  a  ftate  of  dilatation,  while  thofe  in  AA  are  in  a 
ftate  of  compreffion.  In  the  in  ft  ant  of  frafture  the  par¬ 
ticles  at  D  and  E  are  with-held  by  forces  D  d,  E  and 
the  particles  at  A  and  E  repel,  refill,  or  fupporfc,  with 
forces  A  E  5. 

Some  line,  fuch  as  dc  will  limit  all  thefe  ordi¬ 
nate?,. 
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nates,  which  reprefent  the  forces  a&ually  exerted  in  the 
inftant  of  f?aClure.  If  the  forces  be  as  the  extenfions 
and  compreflions,  as  we  have  great  reafon  to  believe, 
and  Ae£  will  be  two  ftraight  lines.  They  will 
form  one  ftraight  line  d  A  cl,  if  the  forces  which  refill  a 
certain  dilatation  are  equal  to  the  forces  which  r.efift  an 
equal  compreftion.  But  this  is  quite  accidental,  and  is 
not  flriCUy  true  in  any  body.  In  moft  bodies  which 
have  any  confiderablc  firmnefs,  the  compreflions  made 
by  any  external  force  are  not  fo  great  as  the  dilatations 
which  the  fame  force  would  produce  3  that  is,  the  repul- 
fions  which  are  excited  by  any  fuppofed  degree  of  com* 
preflion  are  greater  than  the  attractions  excited  by  the 
lame  degree  of  dilatation.  Hence  it  will  generally  fol¬ 
low,  that  the  angle  d  AD  is  lefs  than  the  angle  £  A  A, 
and  the  ordinates  D  d,  E  e,  &c.  are  lefs  than  the  corre- 
fponding  ordinates  A  E  i,  &.c. 

But  whatever  be  the  nature  of  the  line  d  A  J,  we  are 
certain  of  this,  that  the  whole  area  AD  d  is  equal  to  the 
whole  area  A  A  §  :  for  as  the  force  at  B  is  gradually  in- 
creafed,  and  the  parts  between  A  and  D  are  more  ex¬ 
tended,  and  greater  cohefive  forces  are  excited,  there  is 
always  fuch  a  degree  of  repulfive  forces  excited  in  the 
particles  between  A  and  A  that  the  one  fet  precifely  ba¬ 
lances  the  other.  The  force  at  B,  acting  perpendicu¬ 
larly  to  AB,  has  no  tendency  to  pufh  the  whole  piece 
clofer  on  the  part  next  the  wall  or  to  pull  it  away. 
The  fum  of  the  attractive  and  repullive  forces  actually 
excited  muft  therefore  be  equal.  Thefe  fums  are  repre¬ 
sented  by  the  two  triangular  areas,  which  are  therefore 
equal. 

The  greater  we  fuppofe  the  repullive  forces  cofre- 
fponding  to  any  degree  of  compreftion,  in  comparifon 
with  the  attractive  forces  correfponding  to  the  fame  de¬ 
gree  of  extenfion,  the  fmaller  will  A  A  be  in  compari¬ 
fon  of  AD.  In  a  piece  of  cork  or  fponge,  A  A  may 
chance  to  be  equal  to  AD,  or  even  to  exceed  it 3  but 
in  a  piece  of  marble,  A  A  will  perhaps  be  very  fmall  in 
comparifon  of  AD. 

Now  it  is  evident  that  the  repullive  forces  excited  be¬ 
tween  A  and  A  have  no  lhare  in  preventing  thefraClure. 
They  rather  contribute  to  it,  by  furnifhing  a  fulcrum  to 
the  lever,  by  whofe  energy  the  cohefion  of  the  particles 
in  AD  is  overcome.  Hence  we  fee  an  important  con- 
fequence  of  the  compreftibility  of  the  body.  Its  power 
of  relifting  this  tranfverfe  ftrain  is  diminilhed  by  it,  and 
fo  much  the  more  diminilhed  as  the  fluff  is  more  com- 
prelTible. 

This  is  fully  verified  by  fome  very  curious  experiments 
made  by  Du  Hamel.  He  took  1 6  bars  of  willow  2  feet 
long  and  \  an  inch  fquare,  and  fupporting  them  by  props 
under  the  ends,  he  broke  them  by  weights  hung  on  the 
middle.  He  broke  4  of  them  by  weights  of  40,  41,  47, 
and  52  pounds:  the  mean  is  45.  He  then  cut  4  of  them 
^d  through  on  the  upper  lidc,  and  filled  up  the  cut  with 
a  thin  piece  of  harder  wood  ftuck  in  pretty  tight.  Thefe 
were  broken  by  48,  54,  50,  and  52  pounds*,  the  mean  of 
which  is  51.  He  cut  other  four  i  through,  and  they  were 
broken  by  47,  49,  50,  46  3  the  mean  of  wEich  is  48. 
The  remaining  four  were  cut  -yds  3  and  their  mean 
ftrength  was  42. 

Another  fet  of  his  experiments  is  ftill  more  remark¬ 
able. 

Six  battens  of  willow  36  inches  long  and  I-|-  fquare 
.were  broken  by  525  pounds  at  a  medium, 

I 


Six  bars  were  cut  yd  through,  and  the  cut  filled  with  Strength  t/ 
a  wedge  of  hard  wood  ftuck  in  with  a  little  force:  thefe  , Materials. 
broke  with  551. 

Six  bars  were  cut  half  through,  and  the  cut  wTas  filled 
in  the  fame  manner  :  they  broke  with  542. 

Six  bats  were  cut  -}ths  through  :  thefe  broke  with  530. 

A  batten  cut  ^ths  through,  and  loaded  till  nearly 
broken,  was  unloaded,  and  the  wedge  taken  out  of  the 
cut.  A  thicker  wedge  was  put  in  tight,  fo  as  to  make 
the  batten  ftraight  again  by  filling  up  the  fpace  left  by 
the  compreftion  of  the  w’ood  :  this  batten  broke  with 
577  pounds. 

From  this  it  is  plain  that  more  than  yds  of  the  thick- 
nefs  (perhaps  nearly  ^ths)  contributed  nothing  to  the 
ftrength. 

The  point  A  is  the  centre  of  fraClure  in  this  cafe  3 
and  in  order  to  eftimate  the  ftrength  of  the  piece,  we 
may  fuppofe  that  the  crooked  lever  virtually  concerned 
in  the  ftrain  is  DAB.  We  muft  find  the  point  I,  which 
is  the  centre  of  effort  of  all  the  attractive  forces,  or  that 
point  where  the  full  cohefion  of  AD  muft  be  applied,  fo 
as  to  have  a  momentum  equal  to  the  accumulated  mo¬ 
menta  of  all  the  variable  forces.  We  muft  in  like  man¬ 
ner  find  the  centre  of  effort  z  of  the  repulfive  or  fup¬ 
porting  forces  exerted  by  the  fibres  lying  between  A 
and  A. 

It  is  plain,  and  the  remark  is  important,  that  this  laft 
centre  of  effort  is  the  real  fulcrum  of  the  lever,  although 
A  is  the  point  where  there  is  neither  extenfion  nor  con¬ 
traction  3  for  the  lever  is  fupported  in  the  fame  manner 
as  if  the  repulfions  of  the  whole  line  AA  were  exerted  at 
that  point.  Therefore  let  S  reprefent  the  furface  of 
fraCture  from  A  to  D,  and  f  reprefent  the  abfolute  cohe¬ 
fion  of  a  fibre  at  D  in  the  inftant  of  fraClure.  We  fliall 
have  fS  X  I  +  z  =/>  /,  or  /:  I  -f-  i  zzfS  \p\  that  is,  the 
length  AB  is  to  the  diftance  between  the  two  centres 
of  effort  I  and  z,  as  the  abfolute  cohefion  of  the  feClion 
between  A  and  D  is  to  the  relative  ftrength  of  the  fee- 
tion. 

It  would  be  perhaps  more  accurate  to  make  AI  and 
A  i  equal  to  the  diftances  of  A  from  the  horizontal  lines 
pafting  through  the  centres  of  gravity  of  the  triangles 
</AD  and  £AA.  It  is  only  in  this  conftruClion  that  the- 
points  I  and  i  are  the  centres  of  real  effort  of  the  accu¬ 
mulated  attractions  and  repulfions.  But  I  and  z,  deter¬ 
mined  as  we  have  done,  are  the  points  where  the  full, 
equal,  actions  may  be  all  applied,  fo  as  to  produce  the 
fame  momenta.  The  final  refults  are  the  fame  in  both 
cafes.  The  attentive  and  duly  informed  reader  will  fee 
that  Mr  Bulfinger,  in  a  very  elaborate  differtation  on 
the  ftrength  of  beams  in  the  Comment.  Petropolitan .  1729, 
has  committed  feveral  miftakes  in  his  eftimation  of  the 
actions  of  the  fibres.  We  mention  this  becaufe  his  rea- 
fonings  are  quoted  and  appealed  to  as  authorities  by 
Mufchenbroek  and  other  authors  of  note.  The  fubjeCt 
has  been  confidered  by  many  authors  on  the  continent. 

We  recommend  to  the  reader’s  perufal  the  very  minute 
difeuftions  in  the  Memoirs  of  the  Academy  of  Paris  for 
1702  by  Yarignon,  the  Memoirs  for  1708  by  Parent, 
and  particularly  that  of  Coulomb  in  the  Mem.  pa r  les 
Sfavans  Etr angers,  tom.  vii. 

It  is  evident  from  what  has  been  faid  above,  that  if 
S  and  s  reprefent  the  furfaces  of  the  ieCtions  above  and 
below  A,  and  if  G  and  g  are  the  diftances  of  their  cen¬ 
tres  of  gravity  from  A,  and  O  and^the  diftancesof  their 
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t-,  J  the  momentum  of  cohefion  will  be  — g j — 

=  pi¬ 
ll  (as  is  moft  likely)  the  forces  are  proportional  to 
the  extenfions  and  compreflions,  the  diftances  AI  and 

G*0  g»o 

A  tf  which  are  refpedively  ==  -g-  and  are  re¬ 
fpedively  =  \  DA,  and  y  AA  j  and  when  taken  toge¬ 
ther  are  =|DA,  If,  moreover,  the  extenfions  are 
equal  to  the  compreflions  in  the  inftant  of  fradure,.  and 
the  body  is  a  redangular  prifm  like  a  common  joift  or 
beam,  then  D  A  and  A  A  are  alfo  equal  j  and  there¬ 
fore  the  momentum  of  cohelion  is  fb  X  id  X  \d,~ 

f  ^  ^  ;  ^ z  fb  d  X  i  d  zz  pL  Hence  we  obtain  this 

analogy,  u  Six  times  the  length  is  to  the  depth  as 
the  abfolute  cohefion  of  the  fedion  is  to  its  relative 
ftrength.” 

This  confe-  Thus  we  fee  that  the  comprefiibility  of  bodies  has  a 
quence  far-  very  great  influence  on  their  power  of  withftanding  a 
the*  ex.  tranfverfe  drain.  We  fee  that  in  this  moft  favourable  fup- 
vplained.  p0fit;on  0f  equal  dilatations  and  compreflions,  the  ftrength 

"is  reduced  to  one  half  of  the  value  of  what  it  would  have 
been  had  the  body  been  incompreflible.  This  is  by  no  means 
obvious  5  for  it  does  not  readily  appear  how  compref- 
fibility,  which  does  not  diminifh  the  cohefion  of  a  Angle 
fibre,  fliould  impair  the  ftrength  of  the  whole.  The  rea- 
fon,  however,  is  fufticiently  convincing  when  pointed  out. 
In  the  inftant  of  fradure  a  fmaller  portion  of  the  fedion 
is  adually  exerting  cohefive  forces,  while  a  part  of  it  is 
only  ferving  as  a  fulcrum  to  the  lever,  by  whofe  means 
the  drain  on  the  fedion  is  produced.  We  fee  too  that 
this  diminution  of  ftrength  does  not  fo  much  depend  on 
the  fenfible  comprefiibility,  as  on  its  proportion  to  the 
dilatability  by  equal  forces.  When  this  proportion  is 
fmall,  A  A  is  fmall  in  comparifon  of  AD,  and  a  greater 
portion  of  the  whole  fibre  is  exerting  attradive  forces. 
The  experiments  already  mentioned,  of  Du  Hamel  de 
Monceau,  on  battens  of  willow,  (how  that  its  compreflj- 
bility  is  nearly  equal  to  its  dilatability.  But  the  cafe  is 
not  very  different  in  tempered  fteel.  The  famous  Har- 
rifon,  in  the  delicate  experiments  which  he  made  while 
occupied  in  making  his  longitude  watch,  difcove red  that 
a  rod  of  tempered  fteel  was  nearly  as  much  diminiftied 
in  its  length  as  it  was  augmented  by  the  fame  external 
force.  But  it  is  not  by  any  means  certain  that  this  is 
the  proportion  of  dilatation  and  compreflion  which  ob¬ 
tains  in  the  very  inftant  of  fradure.  We  rather  imagine 
that  it  is  not.  The  forces  are  nearly  as  the  dilatations 
till  very  near  breaking  5  but  we  think  that  they  dimi- 
niih  when  the  body  is  juft  going  to  break.  But  it  feems 
certain  that  the  forces  which  refill  compreflion  increafe 
fafter  than  the  compreflions,  even  before  fradure.  We 
know  inconteftably  that  the  ultimate  refinances  to  com¬ 
preflion  are  infuperable  by  any  force  which  we  can  em¬ 
ploy.  The  repullive  forces  therefore  (in  their  whole  ex¬ 
tent)  increafe  fafter  than  the  comprefiions,  and  are  ex- 
preffed  by  an  affymptotic  branch  of  the  Bofcovician 
curve  formerly  explained.  It  is  therefore  probable,  efpe- 
cially  in  the  more  Ample  fubftances,  that  they  increafe 
fafter,  even  in  fuch  comprefiions  as  frequently  obtain  in 
the  breaking  of  hard  bodies.  We  are  difpofed  to  think 
that  this  is  always  the  cafe  in  fuch  bodies  as  do  not  fly 
off  in  fplinters  on  the  concave  Ade  but  this  muft  be 
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underftood  with  tne  exception  of  the  permanent  changes  Strength  of 
which  may  be  made  by  compreflion,  when  the  bodies  are  Materials^ 
crippled  by  it.  This  always  increafes  the  compreflion 
itfelf,  and  caufes  the  neutral  point  to  fhift  ftill  more  to¬ 
wards  D.  The  effect  of  this  is  fometimes  very  great 
and  fatal. 

Experiment  alone  can  help  us  to  difcover  the  propor¬ 
tion  between  the  dilatability  and  comprefiibility  of  bo  - 
dies.  The  ftrain  now  under  confideration  feems  the  beft 
calculated  for  this  refearch.  Thus  if  we  find  that  a 
piece  of  wood  an  inch  fquare  requires  12,000  pounds  to 
tear  it  afunder  by  a  dired  pull,  and  that  200  pounds 
will  break  it  tranfverfely  by  ading  10  inches  from  the 
fedion  of  fradure,  we  mull  conclude  that  the  neutral 
point  A  is  in  the  middle  of  the  depth,  and  that  the  at- 
tradive  and  repulfive  forces  are  equal.  Any  notions 
that  we  can  form  of  the  conftitution  of  fuch  fibrous  bo¬ 
dies  as  timber,  make  us  imagine  that  t hzfenfb/e  com¬ 
prefiions,  including  what  arifes  from  the  bending  up  of 
the  compreffed  fibres,  is  much  greater  than  the  real  cor-  _ 
pufcular  extenfions.  One  may  get  a  general  convidiou 
of  this  unexpeded  propofition  by  refleding  on  what 
muft  happen  during  the  fradure.  An  undulated  fibre 
can  only  be  drawn  ftraight,  and  then  the  cor  pufcular 
extenfion  begins }  but  it  may  be  bent  up  by  compref- 
fion  to  any  degree,  the  corpufcular  compreflion  being 
little  affeded  all  the  while.  This  obfervation  is  very  im¬ 
portant*,  and  though  the  forces  of  corpufcular  repulfioa 
may  be  almoft  infuperable  by  any  compreflion  that  we 
can  employ,  a  fenfible  compreflion  may  be  produced  by 
forces  not  enormous,  fufficient  to  cripple  the  beam.  Of 
this  we  ihall  fee  very  important  inftances  afterwards.  .  ^7 

It  deferves  to  be  noticed,  that  although  the  relative  The  pro- 
ftrength  of  a  prifmatic  folid  is  extremely  different  in  theportional 
three  hypothefes  now  confidered,  yet  the  proportiorial 
ftrengths  of  different  pieces  follow  the  fame  ratio  \  pieces  f0j. 
namely,  the  diredt  ratio  of  the  breadth,  the  dired  ratio  jow  the 
of  the  fquare  of  the  depth,  and  the  inverfe  ratio  of  the  fame  ra* 
length.  In  the  firft  hypothefis  (of  equal  forces)  the*io. 

fbd'  .  ,  r  , 

ftrength  of  a  redangular  beam  was  -  }  in  the  lecond 

(of  attradive  forces  proportioned  to  the  extenfions)  it 

was*^^Lj  and  in  the  third  (equal  attradions  and  re- 

3 

pulfions  proportional  to  the  extenfions  and  compreflions) 

it  was  or  more  generally^- — 7 where  m  expref- 

6 /  ’  0  ml 

fes  the  unknown  proportion  between  the  attradions  and 
repulfions  correfponding  to  an  equal  extenfion  and  com¬ 
preflion.  #  #  #  8 

Hence  we  derive  a  piece  of  ufeful  information,  which  ' 
is  confirmed  by  unexceptionable  experience,  that  the  ftrength  ©f 
ftrength  of  a  piece  depends  chiefly  on  its  depth,  that  is,  a  piece  de- 
on  that  dimenfion  which  is  in  the  diredion  of  the  ftrain.  pends  chief- 
A  bar  of  timber  of  one  inch  in  breadth  and  two  inches'* 
in  depth  is  four  times  as  ftrong  as  a  bar  of  only  one  inch 
deep,  and  it  is  twice  as  ftrong  as  a  bar  two  inches  broad 
and  one  deep  ;  that  is,  a  joift  or  lever  is  always  ftrongeft  ^ 
when  laid  on  its  edge.  .  #  #  And  there* 

There  is  therefore  a  choice  in  the  manner  in  which  fore  a 
the  cohefion  is  oppofed  to  the  ftrain.  The  general  aim  choice  in 
muft  be  to  put  the  centre  of  effort  I  as  far  from  the  ful-*^  ™nan“ 
crum  or  the  neutral  point  A  as  poflible,  fo  as  to  give  the  which  the 
greateft  energy  or  momentum  to  the  cohefion.  Thus  if  cohefion  is 
a  triangular  bar  proieding  from  a  \va  1  is  loaded  with  a, oppofed  to 
£  weight tie 
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^Materlalf^ We^1  &fc  *tS  cxtrcm’lt)r> lt  bear  thrice  as  much  when 
I  .  a  ^  one  of  the  Tides  is  uppermoft:  as  when  it  is  undermoft. 

The  bar  of  fig.  6.  would  be  three  times'  as  ftrong 
if  the  fide  AE  were  uppermoft  and  the  edge  DC  under- 
moft, 

Hence  it  follows  that  the  ftrongeft  joift  that  can  be 
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Fig.  s. 


SO 

The  ftrong¬ 
eft  joift  has  _ 

not  the  cut  out  of  a  round  tree  is  not  the  one  which  has  the 

greateft  greateft  quantity  of  timber  in  it,  but  fuch  that  the  pro- 

qaantity  of  du£l  of  its  breadth  by  the  fquare  of  its  depth  (hall  be 

im  er*  the  greateft  poftible.  Let  ABCD  (fig.  9.)  be  the  fee- 

tion  of  this  joift  inferibed  in  the  circle,  AB  being  the 
breadth  and  AD  the  depth.  Since  it  is  a  rectangular 
feCtion,  the  diagonal  BD  is  a  diameter  of  the  circle,  and 
BAD  is  a  right-angled  triangle.  Let  BD  be  called 

a,  and  BA  be  called  x  5  then  AD  Is  zr  a/ a2 x*. 

Now  we  muft  have  AB  x  AD*,  or  x  x  or 

a'x — a  maximum.  Its  fluxion  a%x — $x2x  muft  be 

a* 

— .  If  therefore  we 
3 


jnade  rz  0,  or  a%  =z  3  x*,  or  xz  zz: 


81 

A  hollow 


matter. 
Fig.  10. 


make  DE  rz  -J-  DB, 

BD,  it  will  cut  the  _  _ _ 

which  determines  the  depth  BC  and  the  breadth  CD. 

Becaufe  BD  :  BC  zz:  CD  :  CE,  we  have  the  area  of 
the  TeCHon  BC*CD  rzr  BD‘CE.  Therefore  the  different 
TeCtions  having  the  fame  diagonal  BD  are  proportional 
to  their  heights  CE.  Therefore  the  feaion  BCD  A  is 
lefs  than  the  feaion  BcD#,  whole  four  fides  are  equal. 
The  joift  fo  fhaped,  therefore,  is  both  ftronger,  lighter, 
and  cheaper- 

The  ftrength  of  ABCD  is  to  that  of  a  B  c  D  as 
er  than°aS~  I0>000  to  9*^6,  anA  the  weight  and  expence  as  10, coo 
folid  rod  to  io,6o7  \  fo  that  ABCD  is  preferable  to  a  B  c  D  in 
containing  the  proportion  of  10,607  to  9186,  or  nearly  115  to  100. 
the  fame  .  From  the  fame  principles  it  follows  that  a  hollow  tube 
matter 7  °f  ftron8er  than  a  ^olid  «>d  containing  the  fame  quan¬ 
tity  of  matter.  Let  fig.  10.  reprefen t  the  feaion  of  a  cy- 
lindric  tube,  of  which  AF  and  BE  are  the  exterior  and 
interior  diameters,  and  C  the  centre.  Draw  BD  per¬ 
pendicular  to  BC,  and  join  DC.  Then,  becaufe  BDl= 
CD  — —  CB*,  BD  is  the  radius  of  a  circle  containing 
the  fame  quantity  of  matter  with  the  ring.  If  we  efti- 
mate  the  ftrength  by  the  firft  hypothecs,  it  is  evident 
that  the  ftrength  of  the  tube  will  be  to  that  of  the 
folid  cylinder,  whofe  radius  is  BD,  as  BD*  x  AC  to 
BD*  x  BD  y  that  is,  as  AC  to  BD  :  for  BD*  expreffes 
the  cohefion  of  the  ring  or  the  circle,  and  AC  and  BD 
are  equal  to  the  diftances  of  the  centres  of  effort 
(the  fame  with  the  centres  of  gravity)  of  the  ring  and 
circle  from  the  axis  of  the  fra&ure. 

The  proportion  of  thefe  ftrengths  will  be  different  in 
the  other  hypothefes,  and  is  not  eafily  expreffed  by  a  ge¬ 
neral.  formula  ;  but  in  both  it  is  ftill  more  in  favour  of 
the  ring  or  hollow  tube. 

The  following  very  fimple  folution  will  be  readily  un- 
derftood  by  the  intelligent  reader.  Let  O  be  the  centre 
of  ofcillation  of  the  exterior  .circle,  0  the  centre  of  ofcil- 
lation  of  the  inner  circle,  and  w  the  centre  of  ofcillation 
of  the  ring  included  between  them.  Let  M  be  the 
quantity  of  furface  of  the  exterior  circle,  m  that  of  the 
inner  circle,  and  p  that  of  the  ring. 

M-FQ  —  m.Yo  _  5 FC*  -f  EC* 
A*  4EC  * 

and  the  flrength  of  the  ring  rr  ancj  fa 


ftrength  of  the  fame  quantity  of  matter  in  the  form  of  a  Strength  of 
folid  cylinder  is  fp  x  i  BD  j  fo  that  the  ftrength  of  the  Mater  Vs. 
ring  is  to  that  of  the  folid  rod  of  equal  weight  as  Fu»  * 
to  i  BD,  or  nearly  as  FC  to  BD.  This  will  eafily  ap¬ 
pear  by  recolleaing  that  FO  is  =  lllrfee  R0. 

m  .  rC  v 

tation),  and  that  the  momentum  of  cohefion  is 
/w-FC-Ca  fm-Fo . 

2  = - - -  for  the  inner  circle,  &c, 

Emerfon  has  given  a  very  inaccurate  approximation 
to  this  value  in  his  Mechanics ,  4to. 

This  property  of  hollow  tubes  is  accompanied  alfoand 
with  greater  ftiffnefs  ;  and  the  fuperiority  in  ftrength  ft uff. 
and  ftiffnefs  is.fo  much  the  greater  as  the  furroundin a 
fhell  is  thinner  in  proportion  to  its  diameter.  g- 

Here  we  fee  the  admirable  wifdom  of  the  Author  of  Henc/the 
nature  in  forming  the  bones  of  animal  limbs  hollow.  Thewlfdom 
bones  of  the  arms  and  legs  have  to  perform  the  office  of?°d-in,  h 
levers,  and  are  thus  oppofed  to  very  great  tranfverfe  bones, 


#  '  xi ^  *■  vu  l.  uaiu  vvi  it  OOF1CS 

and  draw  EC  perpendicular  to  -  ftrrins.  By  this  form  they  become  incomparably  ftrong- hollow, 
circumference  in  the  point  C,  er  anc*  ftiffer,  and  give  more  room  for  the  infertion  of 


muffles,  while  they~  are  lighter  and  therefore  more 
agile  ;  and  the  fame  Wifdom  has  made  uff  of  this  hol¬ 
low  for  other  valuable  purpofes  of  the  animal  economy. 

In  like  manner  the  quills  in  the  wings  of  birds  acquire 
by  their  thinnefs  the  very  great  ftrength  which  is  necef- 
fary,  while  they  are  fo  light  as  to  give  fufficient  buoy¬ 
ancy  to  the  animal  in  the  rare  medium  in  which  it  muft 
live  and  fly  about.  The  ftalks  of  many  plants,  fuch  as 
all  the  graffes,  and  many  reeds,  are  in  like  manner  hol¬ 
low,  and  thus  poffefs  an  extraordinary  ftrength.  Our 
beft  engineers  now  begin  to  imitate  nature  by  making 
many  parts  of  their  machines  hollow,  fuch  as  their  axles 
of  caff  iron,  &c. ;  -and  the  ingenious  Mr  Ramfden  now 
makes  the  axes  and  framings  of  his  great  aftroncmical 
in  ft  rumen  ts  in  the  fame  manner. 

In  the  fuppofition  of  homogeneous  texture,  it  is  plain 
that  the  fra&ure  happens  as  foon  as  the  particles  at  D 
are.  ffparated  beyond  their  utmoft  limit  of  cohefion. 

This  is  a  determined  quantity,  and  the  piece  bends  till 
this  degree  of  extenfion  is  produced  in  the  outermoft 
fibre.  It  follows,  that  the  fmaller  wp  fuppofe  the  di- 
ftance  between  A  and  D,  the  greater  will  be  the  curva¬ 
ture  which  the  beam  will  acquire  before  it  breaks. 
Greater  depth  therefore  makes  a  beam  not  only  ftronger 
but  alfo  ftifler.  But  if  the  parallel  fibres  can  Aide  on 
each  other,  both  the  ftrength  and  the  ftiffnefs  will  be 
diminifhed.  Therefore  if,  in  dead  of  one  beam  D  A  KC  F,‘g.  8. 
(fig.  8.)  wefuppofe  two, D  ABC  and  A  AKB,  not  cohering, 

nf  tVipm  TaTiI  1  IK  AM  M  /I  tK  A  a  t  AM  ft  /\  /-l  ft  i  k  n  £?.  1.  u  _  A  OW  ^ 


We  have  Fu>  zz- 


each  of  them  will  bend,  and  the  extenfion  of  the  fibres  uron 
AB  of  the  under  beam  will  not  hinder  the  compreffion  compound 
of  the  adjoining  fibres  AB  of  the  upper  beam.  The  team  may 
two  together  therefore  will  not  be  more  than  twice  asbe*ormeci* 
ftrong  as  one  of  them  (fuppofing  DArzA  A)  inftead  of 
being  four  times  as  ftrong  j  and  they  will  bend  as  much 
as  either  of  them  alone  would  bend  by  half  the  load. 

This  may  be  prevented,  if  it  were  poffible  to  unite  the 
two  beams  all  along  the  ffam  AB,  fo  that  the  one  fhall 
not  Aide  on  the  other.  T  his  may  be  done  in  fmall 
works,  by  gluing  them  together  with  a  cement  as  ftrong 
as  the  natural  lateral  cohefion  of  the  fibres.  If  this  can¬ 
not  be  done  (as  it  cannot  in  large  works),  the  Aiding  is 
prevented  by  JOGGLING  the  beams  together  •,  that  is, 
by  cutting  down  ffveral  re£langular  notches  in  the  up¬ 
per  fide  of  the  lower  beam,  and  making  fimilar  notches 

in 
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Fig.  ii. 


Fig.  X*. 
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Strength  of  in  tlie  under  fide  of  the  upper  beam,  and  filing  ^.e 
Materials  fquare  fpaces  with  pieces  of  very  hard  wood  firmly  tln- 

' - - ven  in,  as  reprefented  in  fig.  it.  Some  employ  iron 

bolts  by  way  of  joggles.  But  when  the  joggle  is  much 
harder  than  the  wood  into  which  it  is  driven,  it  is  very 
apt  to  work  loofe,  by  widening  the  hole  into  which  it  is 
lodged.  The  fame  thing  is  fometimes  done  by  fcarfing 
the8  one  upon  the  other,  as  reprefented  in  fig.  12.); 
but  this  waftes  more  timber,  and  is  not  fo  ftrong,  be- 
caufe  the  mutual  hooks  which  this  method  forms  on  each 
beam  are  very  apt  to  tear  each  other  up.  By  one  or 
other  of  thefe  methods,  or  fomething  fimilar,  may  a 
compound  beam  be  formed,  of  any  depth,  which  will 
be  almoft  as  ftiff  and  ftrong  as  an  entire  piece.  . 

On  the  other  hand,  we  may  combine  ftrength  with 
pliablenels,  by  compofing  our  beam  of  feveral  thin  planks 
laid  on  each  other,  till  they  make  a  proper  depth,  and 
leaving  them  at  full  liberty  to  Hide  on  each  other.  It 
is  in  this  manner  that  coach-fprings  are  formed,  as  is  re¬ 
prefented  in  fig.  13.  In  this  affemblage  there  mull  be 
no  joggles  nor  bolts  of  any  kind  put  through  the  planks 
or  plates  *,  for  this  would  hinder  their  mutual  Aiding. 
They  muft  be  kept  together  by  ftraps  which  furround 
them,  or  by  fomething  equivalent.  *  . 

Maxims  of  The  preceding  obfervations  (how  the  propriety  of 
conftruc-  fome  maxims  of  conftru&ion,  which  the  artifts  have  de- 
fion.  rived  from  long  experience.  . 

Thus,  if  a  mortife  is  to  be  cut  out  of  a  piece  which 
is  expofed  to  a  crofs  ftrain,  it  (hould  be  cut  out  from 
that  fide  which  becomes  concave  by  the  ftrain,  as  in 
Fig.  14.  and  but  by  no  means  as  in  fig.  1 5. 

5*  If  a  piece  is  to  be  (lengthened  by  the  addition  of 

another,  the  added  piece  muft  be  joined  to  the  lide 
Fig.  16.  and  which  grows  convex  by  the  ftrain,  asm  fig.  16.  and 
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ftrength 

may  he 

combined 


blenets. 

Fig.  13 
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Before  we  go  any  farther,  it  will  be  convenient  to  re- 
cal  the  reader’s  attention  to  the  analogy  between  tlie 
ftrain  on  a  beam  projefting  from  a  wall  and  loaded  at 
the  extremity,  and  a  beam  fupported  at  both  ends  and 
loaded  in  fome  intermediate  point.  It  is  fufficierit  on 
this  occafion  to  read  attentively  what  is  delivered  m  the 
article  Roof,  N°  19— We  learn  there  that  the  ftrain 
Fig-  *7-  on  the  middle  point  C  (fig.  17.  of  the  prefent  article) 
of  a  reftangular  beam  AB,  fupported  on  props  at  A 
and  B,  is  the  fame  as  if  the  part  CA  projefled  bom  a 
wall,  and  were  loaded  with  the  half  of  the  weight  W 
fufpended  at  A.  The  momentum  of  the  ftrain  u  there¬ 
fore  4  w  x  -§-  AB,  =  WxjAB  =  />i/,  or^jp  The 
momentum  of  cohefion  muft  be  equal  to  this  in  every 

^Having  now  confidered  in  fufficient  detal  the  circum- 
ftances  which  affeft  the  ftrength  of  any  feaion  of  a  folid 
body  that  is  (trained  tranfverfely,  it  is  neceffary  to  take 
notice  of  fome  of  the  chief  modifications  of  the  (train  lt- 
felf.  We  (hall  confider  only  thofe  that  occur  mod  fre^ 
nuently  in  our  conftru&ions. 

The  ftrain  depends  on  the  external  force,  and  alio  on 
the  lever  by  which  it  a£ls.  . 

Tf  e  ftrain  It  is  evidently  of  importance,  that  fince  the  ftrain  is 
depends  on  exerted  in  any  fe£tion  by  means  of  the  cohefion  ot  the 
the  ester-  ts  intervening  between  the  feaion  under  confidera- 
force.  t*lon  aHd  the  point  of  application  of  the  external  force, 
the  body  muft  be  able  in  alj  thefe  intervening  parts  to 
propagate  or  excity  the  ftrain  in -the  remote  feaion.  In 


every  part  it  muft  be  able  to  refill  the  ftrain  excited  in  Strength  of 
that  part.  It  (hould  therefore  be  equally  ftrong  ;  and 
it  is  ufelefs  to  have  any  part  ftronger,  becaufe  the  piece 
will  neverthelefs  break  where  it  is  not  ftronger  through¬ 
out  ;  and  it  is  ufelefs  to  make  it  ftronger  (relatively  to 
its  ftrain)  in  any  part,  for  it  will  neverthelefs  equally 
fail  in  the  part  that  is  too  weak.. 

Suppofe  then,  in  the  firft  place,  that  the  dram  anfes 
from  a  weight  fufpended  at  one  extremity,  while  the 
other  end  is  firmly  fixed  in  a  wall.  Supposing  aLo  the 
crofs  fe&ions  to  be  all  re&angular,  there  are  feveral 
ways  of  (haping  the  beam  fo  that  it  (hall  be  equally 
ftrong  throughout.  Thus  it  may  be  equally  deep  m 
every  part,  the  upper  and  under  furfaces  being  horizon¬ 
tal  planes.  The  condition  will  be  fulfilled  by  malong 
all  the  horizontal  felons  triangles,  as  in  fig.  18.  iheFig.  18. 
two  fides  are  vertical  planes  meeting  in  an  edge  at  the 
extremity  L.  For  the  equation  exprefting  the  balance 
of  ftrain  and  ftrength  is  p  l—fbd% .  Therefore 
is  the  fame  throughout,  and  alfo  p,  we  ^*1  have/  VTT 
and  b  (the  breadth  AD  of  any  fe&ion  ABCD)  muft  be 
proportional  to  /  (or  AL),  which  it  evidently  is. 

Or  if  the  beam  be  of  uniform  breadth,  we  muft  have 
dx  everywhere  proportional  to  /.  This  will  be  obtained 
by  making  the  depths  the  ordinates  of  a  commonpara- 
bola,  of  which  L  is  the  vertex  and  the  length  is  the 
axis.  The  upper  or  under  fide  may  be  a  ftraight  line, 
as  in  fig.  19.  or  the  middle  line  may  be  ftraight,  and  Fig.  i>. 
then  both  upper  and  under  furfaces  will  be  curved.  It  is 
almoft  indifferent  what  is  the  ffiape  of  the  upper  and 
under  furfaces,  provided  the  dilfances  between  them  in 
every  part  be  as  the  ordinates  of  a  common  parabola. 

Or,  if  the  (eiflions  are  all  fimilar,  fuch  as  circles, 
fquares,  or  any  other  fimilar  polygons,  we  muft  have  d' 
or  b 3  proportional  to  /,  and  the  depths  or  breadths  mult 
be  as  the  ordinates  of  a  cubical  parabola.  ss  , 

It  is  evident  that  thefe  are  alfo  the  proper  forms  for  And  on  the 
a  lever  moveable  round  a  fulcrum,  and  afted  on  by  a  Jevers  ^ 
force  at  the  extremity.  The  force  comes  111  the  placc  which  it 
of  the  weight  fufpended  in  the  cafes  already  confidered ;  a&s, 
and  as  fuch  levers  always  are  conneaed  with  another 
arm,  we  readily  fee  that  both  arms  fhould  be  faffiioned 
in  the  fame  manner.  Thus  in  fig.  18.  the  piece  of  urn- 
ber  may  be  fuppofed  a  kind  of  fteelyard,  moveable 
round  a  horizontal  axis  OP,  in  the  front  of  the  wall, 
and  having  the  two  weights  P  and  a-  in  equilibria  ibe 
ftrain  occafioned  by  each  at  the  feaion  in  which  the 
axis  OP  is  placed  muft  be  the  fame,  and  each  arm  OL 
and  O  A  muft  be  equally  ftrong  in  all  its  parts.  1  he 

longitudinal  feaions  of  each  arm  muft  be  a  triangle  a 

common  parabola,  or  a  cubic  parabola,  according  to  the 
conditions  previoufly  given. 

And,  moreover,  all  thefe  forms  are  equally  ftrong  : 

For  any  one  of  them  is  equally  ftrong  in  all  its  parts, 
and  they  are  all  fuppofed  to  have  the  fame  feaion  at  tlie 
front  of  the  wall  or  at  the  fulcrum.  They  are  not, 
however,  equally  ftiff.  The  firft,  reprefented  m  fig.  18. 
will  bend  leaft  upon  the  whole,  and  the  one  formed  -y 
the  cubic  parabola  will  bend  molt.  But  their  curvature 
at  the  very  fulcrum  will  be  the  fame  in  all. 

It  is  alfo  plain,  that  if  the  lever  is  of  the  fecond  or 
third  kind,  that  is,  having  the  fulcrum  at  one  extremi¬ 
ty  it  muft  fiill  be  of  the  fame  ffiape  ;  for  in  abftraa 

mechanics  it  is  indifferent  which  of  the  three  points  is 

confidered  as  the  axis  of  motion.  In  every  lever  the 
,jEj  tws 
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Htat™'f‘,W0/0rC“  at  tl,e  extremit'es  in  one  direffion,  and 
the  force  >n  the  middle  arts  in  the  oppofite  direction,  and 
the  great  drain  is  always  at  that  point.  Therefore  a 
lever  fuch  as  fig.  18.  moveable  round  an  axis  palling  ho¬ 
rizontally  through  A,  and  aCting  againd  an  obdacle  at 
QP,  is  equally  able  in  all  its  parts  to  refid  the  drains 
excited  in  thofe  parts. 

The  fame  principles  and  the  fame  condru&ion  will 
apply  to  beams,  fuch  as  joids,  fupported  at  the  ends  L 
and  A  (fig.  1 8.),  and  loaded  at  fome  intermediate  part 
OP.  ^  This  will  appear  evident  by  merely  inverting  the 
directions  of  the  forces  at  thefe  three  points,  or  by  re- 
curring  to  the  article  Roofs,  N°  19. 

Hitherto  we  have  fuppofed  the  external  draining 
force  as  aCting  only  in  one  point  of  the  beam.  But  it 
ma  be  d'  may  uni*^or^nly  didributed  all  over  the  beam.  To 
ftnbuted  ^  ™ake  a  beam  in  fuch  circumdances  equally  drong  in  all 
over  the  lts  Parts»  the  diape  mud  be  confiderably  different  from 
beam.  the  former. 

90  Thus  fuppofe  the  beam  to  projeft  from  a  wall, 

beam ftrong  ^  **  be  edua^  breadth  throughout,  its  fides  being 
which  pro-  v^rllcal  .planes  parallel  to  each  other  and  to  the  length, 
jesfb  from  a  the  vertical  feCtion  in  the  direction  of  its  length  mud  be 
wall.  a  triangle  indead  of  a  common  parabola  ;  for  the  weight 
uniformly  didributed  over  the  part  lying  beyond  any 
feCtion,  is  as  the  length  beyond  that  feCtion  :  and  fince 
it  may  all  be  conceived  as  colle&ed  at  its  centre  of  gra¬ 
vity,  which  is  the  middle  of  that  length,  the  lever  by 
which  this  load  aCts  or  drains  the  fedion  is  alfo  propor¬ 
tional  to  the  fame  length.  The  drain  on  the  fedion 
(or  momentum  of  the  load)  is  as  the  fquare  of  that 
length.  The  feCtion  mud  have  drength  in  the  fame 
proportion.  Its, drength  being  as  the  breadth  and  the 
fquare  of  the  depth,  and  the  breadth  being  condant, 
the  fquare  of  the  depth  of  any  feCtion  mud  be  as  the 
iquare  of  its  didance  from  the  end,  and  the  depth  mud 
be  as  that  didance  j  and  therefore  the  longitudinal  ver¬ 
tical  feCtion  mud  be  a  triangle. 

But  if  all  the  tranfverfe  feCtions  are  circles,  fquares, 
or  any  other  fimilar  figures,  the  drength  of  every  fec- 
tion,  or  the  cube  of  the  diameter,  mud  be  as  the  fquare 
ol  the  lengths  beyond  that  fe&ion,  or  the  fquare  of  its 
didance  from  the  end  5  and  the  fides  of  the  beam  mud 
be  a  femicubical  parabola. 

.  tbe  uPPer  and  under  furfaces  are  horizontal  planes, 
it  is  evident  that  the  breadth  mud  be  as  the  fquare  of 
the  didance  from  the  end,  and  the  horizontal  feCtions 
may  be  formed  by  arches  of  the  common  parabola,  hav¬ 
ing  the  length  for  their  tangent  at  the  vertex. 

By  recurring  to  the  analogy  fo  often  quoted  between 
a  projeCling  beam  and  a  joid,  we  may  determine  the 
.proper  form  of  joids  which  are  uniformly  loaded  through 
their  whole  length. 

This  is  a  frequent  and  important  cafe,  being  the  of¬ 
fice  of  joids,  rafters,  &c.  5  and  there  are  fome  circum- 
dances  which  mud  be  particularly  noticed,  becaufe  they 
are  not  fo  obvious,  and  have  been  mifunderdood.  When 
a  beam  AB  (fig.  20.)  is  fupported  at  the  ends,  and  a 
Weight  is.  laid  on  any  point  P,  a  drain  is  excited  in 
every  part  of  the  beam.  The  load  on  P  caufes  the 
beam  to  prefs  on  A  and  B,  and  the  props  read  with 
forces  equal  and  oppofite  to  thefe  predures.  The  load 
st  P  is  to  the  predures  at  A  and  B  as  AB  to  PB  and 
PA,  and  the  predure  at  A  is  to  that  at  B  as  PB  to 
FA  j  the  beam  therefore  is  in  the  fame  date,  with  re- 
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fpeft  to  ft  rain  in  every  part  of  it,  as  if  it  were  refting  Strength  of 
on  a  prop  at  P,  and  were  loaded  at  the  ends  with  Materials, 
w  eights  equal  to  the  two  predures  on  the  props :  and  rr‘"v_‘  '  7 
obferve,  thefe  predures  are  fuch  as  will  balance  each 
other  being  mverfely  as  their  didances  from  P.  Let  P 
rep  refen  t  the  weight  or  load  at  P.  The  predure  on  the 
PA 

prop  P  mud  be  This  is  therefore  the  reac- 

tion  of  the  prop  B,  and  is  the  weight  which  we  may 
fuppofe  fufpended  at  B,  when  we  conceive  the  beam 
reding  on  a  prop  at  P,  and  carrying  the  balancing 
weights  at  A  and  B. 

The  drain  occafioned  at  any  other  point  C,  by  the 
load  P  at  P,  is  the  fame  with  the  drain  at  C,  by  the 

weight  Px^g  hanging  at  B,  when  the  beam  reds  on 

P,  in  the  manner  now  fuppofed ;  and  it  is  the  fame  if 
the  beam,  indead  of  being  balanced  on  a  prop  at  P, 
had  its  part  AP  fixed  in  a  wall.  This  is  evident.  Now 
we  have  (hown  at  length  that  the  drain  at  C,  by  the 

wei£ht  pX‘XB  han£,n2 at  B> isPx~Z&xBC'  We 

defire  it  to  be  particularly  remarked  that  the  predure  at 
A  has  no  influence  on  the  drain  at  C,  arifing  from  the 
aCtion  of  any  load  between  A  and  C  5  for  it  is  indider¬ 
ent  how  the  part  AP  of  the  projecting  beam  PB  is  fup¬ 
ported.  The  weight  at  A  jud  performs  the  fame  office 
with  the  wall  in  which  we  fuppofe  the  beam  to  be  fixed- 
We  are  thus  particular,  becaufe  we  have  feen  even  per¬ 
sons  not  unaccudomed  to  difeuffions  of  this  kind  puzzled 
m  their  conceptions  of  this  drain. 

Now  let  the  load  P  be  laid  on  fome  point  p  between 
C  and  B.  The  fame  reafoning  diows  us  that  the  point 
is  (with  refpeCt  to  drain)  in  the  fame  date  as  if  the 
beam  were  fixed  in  a  wall,  embracing  the  part  p  B,  and 

a  weight  =Px^j  were  hung  on  at  A,  and  the  drain 
at  C  is  Px^xAC. 

In  general,  therefore,  the  ftrain  on  any  point  C,  ari-  A  general 
ling  From  a  load  P  laid  on  another  point  P,  is  propor-  propor¬ 
tional  to  the  reftangle  of  the  diftances  of  P  and  C  fromtion- 

the  endsneareft  to  each.  It  is  Py  PA*,CB  or 


/BxCA 


AB 


according  as  the  load  lies  between  C 


PX  AB 

and  A  or  between  C  and  B. 

Cor.  1.  The  drains  which  a  load  on  any  point  P  oc- 
cafions  on  the  points  C,  r,  lying  on  the  fame  fide  of  P, 
are  as  the  didances  of  theie  points  from  the  end  B. 

In  like  manner  the  drains  on  E  and  e  are  as  EA  and 
e  A. 

Cor..  2.  The  drain  which  a  load  occafions  in  the  part 
on  which  it  reds  is  as  the  re&angle  of  the  parts  on  each 
fide.  T.  hus  the  drain  occafioned  at  C  by  a  load  is  to 
that  at  D  by  the  fame  load  as  AC  X  CB  to  AD  X  DB. 

It  is  therefore  greated  in  the  middle. 

Let  us  now  confider  the  drain  on  any  point  C  arifing  The  firain. 
from  a  load  uniformly  didributed  along  the  beam.  Let  arifing 
AP  be  reprefented  by  *,  and  P p  by  x ,  and  the  whole  fJT£  [oaf 
weight  on  the  beam  by  *.  Then  # 

The  weight  on  P/>  is  -  —  a  JL,  beam* 

AB 


Preflure 
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Materials.-;  Preffure  on  B  by  the -weight  on  1  p 


Or 


:  “  AB  X  AB 

X  x 


"“AB* 
i  ACa  AC* 

pref.  on  B  by  whole  \vt.  on  AC  zz  a  ■  =  a  2AB* 


Strain  at  C  by  the  weight  on  AC 
Strain  at  C  by  the  weight  on  BC 


=.  ci 


sr  a  - 


AC*  X  BC 
2  AB* 
BC*xAC 
2  AB* 


AC*x  BC+BC*  x  AC 

—  n  — !.■■■  - - 


2  AB* 
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Do.  by  whole  weight  on  AB 

ACxBCxAC+CB  ACx'BC 
=  " - IaF  ’  2AB  • 

Thus  we  fee  that  the  drain  is  proportional  to  the  re£t- 
angle  of  the  parts,  in  the  fame,  manner  as  if  the  load  a 
had  been  laid  direftly  on  the  point  C,  and  is  indeed  equal 
to  one-half  of  the  drain  which  would  be  produced  at  C 
by  the  load  a  laid  on  there. 

Ml  (takes  in  It  was  neceffary  to  be  thus  particular,  becaufe  we  fee 
this  fubjedl  fome  elementary  treatifes  of  mechanics,  publifhed  by 
committed  authors  of  reputation,  miftakes  which  are  very  plaufible, 
and  miflead  the  learner.  It  is  there  faid,  that  the  Pre|* 
fure  at  B  from  a  weight  uniformly  diffufed  along  AB 
is  the  fame  as  if  it  were  colleaed  at  its  centre  of  gravity, 
which  would  be  the  middle  of  AB  \  and  then  the  ftrain 
at  C  is  faid  to  be  this  preffure  at  B  multiplied  by  BC. 
But  furely  it  is  not  difficult  to  fee  the  difference  of  thefe 
Brains.  It  is  plain  that  the  preffure  of  gravity  down- 
wards  on  any  point  between  the  end  A  and  the  point  C 
has  no  tendency  to  diminifh  the  flrain  at  C,  arifing  from 
the  upward  readion  of  the  prop  B  *,  whereas  the  preffure 
of  gravity  between  C  and  B  is  almoff  in  direct  oppofi- 
tion  to  it,  and  muff  diminifh  it.  We  may  however  avoid 
the  fluxionary  calculus  with  fafety  by  the  confideration 
of  the  centre  of  gravity,  by  fuppofing  the  weights  of 
AC  and  BC  to  be  colleaed  at  their  refpe&ive  centres 
of  gravity  5  and  the  refult  of  this  computation  will  be 
the& fame  as  above  :  and  we  may  ufe  either  .method,  al¬ 
though  the  weight  is  not  uniformly  diftributed,  pro¬ 
vided  only  that  we  know  in  what  manner  it  is  diftribu- 

ted.  .  '  . 

This  inveftigation  is  evidently  of  importance  in  the 
praaice  of  the  engineer  and  architea,  informing  them 
what  fupport  is  neceffary  in  the  different  parts  of  their 
conftru&ions.  We  confidered  fome  cafes  of  this  kind  In 
the  article  Roofs. 

It  is  now  eafy  tofform  a  joifl,  fo  that  it  (hall  have  the 
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ioht°which  fame  relative  ftrength  in  all  its  parts 
may  have  I.  To  make  it  equally  able  in  all  its  parts  to  carry  a 


the  fame 
relative 
ftrength  in 
ali  its  parts, 


A. »  A.  U  1  * 

given  weight  laid  on  any  point  C  taken  at  random,  or 
uniformly  diffufed  over  the  whole  length,  the  ftrength 
of  the  feCtion  at  the  point  C  muft  be  as  AC  X  CB. 
Therefore 

1 .  If  the  fides  are  parallel  vertical  planes,  the  fquare 
of  the  depth  (which  is  the  only  variable  dimenfion)  or 
CD*,  muft  be  as  ACxCB,  and  the  depths  muft  be  or¬ 
dinates  of  an  ellipfe. 

2.  If  the  tranfverfe  feCtions  are  fimilar,  we  muft  make 
CD3  as  ACxCB. 

3.  If  the  upper  and  under  fur  faces  are  parallel,  the 
breadth  muft  be  as  AC  xCB. 


•ml  s  t  it  • 

II.  If  the  beam  is  neceffarily  loaded  at  fome  given  Strength  of 
point  C,  and  we  would  have  the  beam  equally  able  in  ,Mate“aa'J 
all  its  parts  to  refill  the  ftrain  arifing  from  the  weight 
at  C,  we  muft  make  the  ft  length  of  every  tranfverfe  lec¬ 
tion  between  C  and  either  end  as  its  diftance  from  that 

end.  Therefore  .  ,  ,  „ 

1.  If  the  fides  are  parallel  vertical  planes,  we  mult 

make  CD’ :  EF’  =  AC  r  AE. 

2.  If  the  feftions  are  fimilar,  then  CD»  :  EE  —  AE : 

AE. 

3.  If  the  upper  and  under  furfaces  are  parallel,  then, 

breadth  at  C  :  breadth  at  E  =  AC  :  AE.  .  96 

The  fame  principles  enable  us  to  determine  the  ftrain  The  ftrain 
and  ftrength  of  fquare  or  circular  plates,  of  different  ex- and.^  ^ 
tent,  but  equal  thicknefs.  This  may  be  comprehended  ^uare  or 

in  this  general  propofition.  circular 

Similar  plates  of  equal  thicknefs  fupported  all  round  plates  of 
will  carry  the  fame  abfolute.  weight,  uniformly  ^LTenT  but 

buted,  or  refting  on  fimilar  points,  whatever  is  their  ex‘ofequ’i 

tent.  ,  .  ,  ,  .  ,  r  thicknefs, 

Suppofe  two  fimilar  oblong  plates  of  equal  thicknels,may  be  de- 
and  let  their  lengths  and  breadths  be  L  /,  and  B,  ^termiaed 
Let  their  ftrength  or  momentum  of  cohefion  be  C>  tVfame 
and  the  ftrains  from  the  weights  W,  tv,  be  o,  x.  ciples. 

Suppofe  the  plates  fupported  at  the  ends  only,  and 
refiftino-  fracture  tranfverfely.  The  ftrains,  being  as  the 
weights  and  lengths,  are  as  WL  and  w  l,  but  their  co- 
hefions  are  as  the  breadths  5  and  fince  they  are  of  equal 
relative  ftrength,  we  have  WL  :  w  /=B  :  b,  and  WL& 

—  w  l  B  and  L  :  l=w  B:Wi:  but  fince  they  are  ot 
fimilar  fhapes  L  :  /— B  :  b,  and  therefore  tv—.'W. 

The  fame  reafoning  holds  again  when  they  are  alio- 
fupported  along  the  fides,  and  therefore  holds  when  they 
are  fupported  all  round  (in  which  cafe  the  ftrength  is 

doubled).  ,  .  f  , 

And  if  the  plates  are  of  any  other  figure,  iuch  as 
circles  or  ellipfes,  we  need  only  conceive  fimilar  rectangles 
inferibed  in  them.  Thefe  are  fupported  all  around  by 
the  continuity  of  the  plates,  and  therefore  will  fuftain 
equal  weights  ;  and  the  fame  may  be  faid  of  the  feg- 
ments  which  lie  without  them,  becaufe  the  ftrengths  ol 
any  fimilar  fegments  are  equal,  their  lengths  being  as 

their  breadths.  ,  . 

Therefore  the  thicknefs  of  the  bottoms  of  .veffels  hold¬ 
ing  heavy  liquors  or  grains  fliould  be  as  their  diameters, 
and  as  the  fquare  root  of  their  depths  jointly. 

Alfo  the  weight  which  a  fquare  plate  will  bear  is  to 
that  which  a  bar  of  the  fame  matter  and  thicknefs  will 
bear  as  twice  the  length  of  the  bar  to  its  breadth.  $7  . 

There  is  yet  another  modification  of  the  ftrain  which  The  mam 
tends  to  break  a  body  tranfverfely,  which  is-  of  very  fre-  arifing  froai> 
quent  occurrence,  and  in  fome  cafes  muft  be  very  care-  jts  own 
fully  attended  to,  viz.  the  ftrain  arifing  from  its  own  weight,  j 

weight.  - 

When  a  beam  projefts  from  a  wall,  every  letfion  is 
drained  by  the  weight  of  all  that  projefts  beyond  it. 

This  may  be  confidered  as  all  colleaed  at  its  centre  of 
gravity.  Therefore  the  ftrain  on  any  feaion  is  in  the 
joint  ratio  of  the  weight  of  what  projeds  beyond  it, 
and  the  diftance  of  its  centre  of  gravity  from  the  fee. 

The  determination  of  this-  ftrain  and  of  the  ftrength 
neceffary  for  withftanding  it  muft  be  more  complicated 
than  the  forint,  becaufe  the  form  of  the  piece  which  ie~ 
felts  from  this  adjuftnient  of.  ftrain  and  ftrength  influx- 
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Muerials°^enCeS  ^ra*n*  general  principle  muft  evidently 

i  , .  _  ^  ke,  that  the  ftrength  or  momentum  of  cohefion  of  every 
fe£lion  muft  be  as  the  product  of  the  weight  beyond  it 
multiplied  by  the  diftance  of  its  centre  of  gravity.  For 
example : 

Suppofe  the  beam  !DLA  (fig.  21.)  to  proje£l  from 
the  wall,  and  that  its  Tides  are  parallel  vertical  planes, 
fo  that  the  depth  is  the  only  variable  dimenfion.  Let 
LBrzrtf  and  B  b=y.  The  element  B  be  C  is— yx. 
Let  G  be  the  centre  of  gravity  of  the  part  lying  with¬ 
out  B  b,  and  g  be  its  diftance  from  the  extremity  L. 
Then  x — g  is  the  arm  of  the  lever  by  which  the  ftrain 
is  excited  in  the  feftion  B  b .  Let  B  b  or  y  be  as  fome 
power  m  of  LB  5  that  is,  let  y—x™.  Then  the  con- 

tftnt  t 

tents  of  LB  b  is  --  .  The  momentum  of  gravity 

round  a  horizontal  axis  at  L  is  yxx^xn+'x,  and  the 

.  xm^% 

whole  momentum  round  the  axis  is  — —  .  The  diftance 


711  +  2 

of  the  centre  of  gravity  from  L  is  had  by  dividing  this 

xm+* 

momentum  by  the  whole  weight  which  is  - .  The 

_  0  m+i 

X  X  772  -  j  X 

quotient  or  g  is  - - .  And  the  diftance  of  the  centre 

771  +  2 

of  gravity  from  the  fe&ion  B  b  is  X  —  — *  — 

771+2  9 

Therefore  the  ftrain 


j feyCfn  +  2 — x  Xm  + 

771  +  2 


'  772+: 


on  the  fe&ion  B  b  is  had  by  multiplying  —  —  ■  by  — . 


The  product  is 


This  muft  be  as  the 


772+2X^72+1 

fquare  of  the  depth,  or  as  if.  But  y  is  as  xm,  and  if  as 
x*m.  Therefore  wre  have  772  +  2—2  771,  and  m—  25  that 
is,  the  depth  muft  be  as  the  fquare  of  the  diftance  from 
the  extremity,  and  the  curve  L  b  A  is  a  parabola  touch- 
pp  ing  the  horizontal  line  in  L. 

A  conoid  It  is  eafy  to  fee  that  a  conoid  formed  by  the  rotation 
equally  cf  this  figure  round  DL  will  alfo  be  equally  able  in 
ry  fedbn  e' ever^  to  hear  its  own  weight, 

to  bear  We  neec^  not  profecute  this  farther.  When  the  figure 

its  own  of  the  piece  is  given,  there  is  no  difficulty  in  finding  the 

weight.  ftrain  ;  and  the  circumftance  of  equal  ftrength  to  refill 

10O  this  ftrain  is  chiefly  a  matter  of  curiofity. 

The  more  It  is  evident,  from  what  has  been  already  Laid,  that  a 
a  beam  proje&ing  beam  becomes  lefs  able  to  bear  its  own  weight, 
fr?CSS,theas  ^  Proje<^s  farther.  Whatever  may  be  the  ftrength  of 
is  tVbear*  the^edion  DA,  the  length  may  be  fuch  that  it  will  break 
by  its  own  weight.  If  we  fuppofe  two  beams  A  and  B 
of  the  fame  fubftance  and  fimilar  fhapes,  that  is,  having 
their  lengths  and  diameters  in  the  fame  proportion  \  and 
farther  fuppofe  that  the  fhorter  can  juft  bear  its  own 
weight ;  then  the' longer  beam  will  not  be  able  to  do 
the  fame  :  For  the  ftrengths  of  the  fe&ions  are  as  the 
cubes  of  the  diameters,  while  the  ftrains  are  as  the  biqua¬ 
drates  of  the  diameters }  becaufe  the  weights  are  as  the 
cubes,  and  the  levers  by  ivhich  thefe  weights  ad  in  pro¬ 
ducing  the  ftrain  are  as  the  lengths  or  as  the  diameters. 

Thefe  confideratlons  fhow  us,  that  in  all  cafes  where 
ftrain  is  affeded  by  the  weight  of  the  parts  of  the  ma¬ 
chine  or  ftrudure  of  any  kind,  the  fma?Ier  bodies  are 


its  own 
weight. 
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more  able  to  withftand  it  than  the  greater  ;  and  there  Slre'rgib  oj 
Teems  to  be  bounds  fet  by  nature  to  the  fize  of  machines  Materials* 
conftruded  of  any  given  materials.  Even  when  the 
weight  of  the  parts  of  the  machine  is  not  taken  into  the  SmalUio- 
account,  we  cannot  enlarge  them  in  the  fame  proportion  dies  more 
in  all  their  parts,  lhus  a  fteam-engine  cannot  be  doubled  t0 
in  all  its  parts,  fo  as  to  be  ff ill  efficient*  The  prefllire  on 
the  pitton  is  quadrupled. .  If  the  lift  of  the  pump  be  alfo  produced 
doubled  in  height  while  it  is  doubled  in  diameter,  the  by  the 
load  will  be  increafed  eight  times,  and  will  therefore  ex- weight  of 
ceed  the  power.  The  depth  of  lift,  therefore,  muft  re-»the  ma' 
main  unchanged  j  and  in  this  cafe  the  machine  will  bedrlirae  *han 
of  the  fame  relative  ftrength  as  before,  independent  ofales?  ^ 
its  own  weight.  For  the  beam  being  doubled  in  all  its 
dimenfions,  its  momentum  of  cohefion  is  eight  times 
greater,  which  is  again  a  balance  for  a  quadruple  load 
adling  by  a  double  lever.-— But  if  we  now  confider  the 
increafe  of  the  weight  of  the  machine  itfelf,  which  muft 
be  fupported,  and  which  muft  be  put  in  motion  by  the 
intervention  of  its  cohefion,  we  fee  that  the  large  ma¬ 
chine  is  weaker  and  lefs  efficient  than  the  fmall  one. 

There  is  a  fimilar  limit  fet  by  nature  to  the  fize  of 
plants  and  animals  formed  of  the  fame  matter.  The 
cohefion  of  an  herb  could  not  fupport  it  if  it  were  in¬ 
creafed  to  the  fize  of  a  tree,  nor  could  an  oak  fupport  it-* 
felf  if  40  or  50  times  bigger,  nor  could  an  animal  of  the 
make  of  a  long-legged  fpider  be  increafed  to  the  fize  of 
a  man  5  the  articulations  of  its  legs  could  not  fupport  it. 

Hence  may  be  underftood  the  prodigious  fuperiority  Even  knall 
of  the  fmall  animals  both  in  ftrength  and  agility.  A  animal*  are 
man  by  falling  twice  his  own  height  may  break  his  firm-  remarkable 
eft  bones.  A  jnoufe  may  fall  20  timesits  height  without *or , ^ re.?.£ *  ^ 
rifk;  and  even  the  tender  mite  or  wood-loufe  may  fall*11  a*1 
unhurt  from  the  top  of  a  fteeple.  But  their  greatefl 
fuperiority  is  in  refped  of  nimblenefs  and  agility.  A 
flea  can  leap  above  500  times  its  oxvn  length,  while  the 
ftrength  of  the  human  mufcles  could  not  raife  the  trunk 
from  the  ground  on  limbs  of  the  fame  conftruftion. 

The  angular  motions  of  fmall  animals  (in  which  con- 
fifts  their  nimblenefs  or  agility)  muft  be  greater  than 
thofe  of  large  animals,  fuppofing  the  force  of  the  mu£ 
cular  fibre  to  be  the  fame  in  both.  For  fuppofing  them 
fimilar,  the  number  of  equal  fibres  will  be  as  the  fquare 
of  their  linear  dimenfions  5  and  the  levers  by  which  they 
a£l  are  as  their  linear  dimenfions.  The  energy  therefore  of 
the  moving  force  is  as  the  cube  of  thefe  dimenfions.  But 

the  momentun>of  inertia,  01 ft>-  ra,  is  as  the  4th  power : 

Therefore  the  angular  velocity  of  the  greater  animals  is 
fmaller.  The  number  of  ftrokes  which  a  fly  makes  with 
its  wings  in  a  fecond  is  aftonifhingly  great  3  yet,  being 
voluntary,  they  are  the  efte&s  of  its  agility. 

We  have  hitherto  confined  our  attention  to  the  fim- 
plefl  form  in  which  this  tranfverfe  flrain  can  be  produ¬ 
ced.  This  was  quite  fufficient  for  fhowing  us  the  me- 
chanifm  of  nature  by  which  the  flrain  is  refilled  ;  and  a 
very  flight  attention  is  fufficient  for  enabling  us  to  re¬ 
duce  to  this  every  other  way  in  w'hich  the  ftrain  can  be 
produced.  We  fhall  not  take  up  the  reader’s  time  with, 
the  application  of  the  fame  principles  to  other  cafes  of 
this  ftrain,  but  refer  him  to  what  has  been  faid  in  the 
article  ReoFS,  In  that  article  we  have  fhown  the  ana¬ 
logy  between  the  ftrain  on  the  fe&ion  of  a  beam  projec¬ 
ting  from  a  wall  and  loaded  at  the  extremity,  and  the 

ftrain 
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Strength  of  ftrain  on  the  fame  feffion  of  a  beam  fimply  reftmgon 
Materials.  fupp0rts  at  the  epds,  and  loaded  at  feme  intermediate 

- - v - '  point  or  points.  The  drain  on  the  middle  C  of  a  beam 

Fig-  22.  AB  (fig.  22.)  fo  fupported,  arifing  from  a  weight  laid 
on  there,  is  the  fame  with  the  itrain  whiqfe  half  that 
weight  hanging,  at  B  would  produce  on  the  lame  feaion 
C  if  the  other  end  of  the  beam  were  fixed  in  a  wall. 

If  therefore  1030  pounds  hung  on  the  end  oi  a  beam 
projecting  10  feet  from  a  wall  will  juft  break  it  at  the 
wall,  it  will  require  4O00  pounds  on  its  middle  to  break 
the  fame  beam  refting  on  two  props  10  feet  afunder. 
We  have  alfo  ftiown  in  that  article  the  additional  ftrength 
which  will  be  given  to  this  beam  by  extending  both 
ends  beyond  the  props,  and  there  framing  it  firmly  into 
Eff-a*  of  other  pillars  or  fupports.  We  can  hardly  add  any  thing 
the  obliqui-  to  what  has  Been  faid  in  that  article,  except  a  lew  ob- 
ty  of  the  fervations  on  the  effe&s  of  the  obliquity  of  the  external 
force.  We  have  hitherto  fuppofed  it  to  aft  in  the  di- 
reaion  BP  (fig.  8.)  perpendicular  to  the  length  of  the 
beam.  Suppofe  it  to  a*  in  the  direction  BP,  oblique 
to  BA.  In  the  article  Roof  we  fuppofed  the  ftrain  to 
be  the  fame  as  if  the  force  p  a&ed  at  the  diftance  AB', 
but  ftill  perpendicular  to  AB :  fo  it  is.  But  the  ftrength 
of  the  feaion  A  A  is  not  the  fame  in  both  cafes  5  for  by 
the  obliquity  of  the  adion  the  piece  DCKA  is  prefted 
to  the  other.  We  are  not  fufficiently  acquainted  with 
the  corpufcular  forces  to  fay  precifely  what  will  be  the 
effea  of  the  preffure  arifing  from  this  obliquity  5  but  we 
can  clearly  fee,  in  general,  that  the  point  A,  which  in 
the  in  ft  ant  of  frafture  is  neither  ftretched  nor  compref- 
fed,  mud  now  be  farther  up,  or  nearer  to  D;  and  there¬ 
fore  the  number  of  particles  which  are  exerting  cohe-  * 
five  forces  is  fmaller,  and  therefore  the  ftrength  is  dimi- 
niftied.  Therefore,  when  we  endeavour  to  proportion 
th^  ftrength  of  a  beam  to  the  ftrain  arifing  from  an  ex¬ 
ternal  force  aCling  obliquely,  we  make  too  liberal  al¬ 
lowance  by  increafing  this  external  force  in  the  ratio  of 
AB  to  AB.  We  acknowledge  our  inability  to  aflign 
the  proper  correction.  But  this  circumftance  is  of  very 
great  influence.  In  many  machines,  and  many  fram¬ 
ings  of  carpentry,  this  oblique  a£lion  of  the  draining 
force  is  unavoidable  j  and  the  mod  enormous  ftrains  to 
which  materials  are  expofed  are  generally  of  this  kind. 
In  the  frames  fet  up  for  carrying  the  ringftones  of  arch¬ 
es,  it  is  hardly  poftible  to  avoid  them  :  for  although  the 
judicious  engineer  difpofes  his  beams  fo  as  to  fuftain  only 
preffures  in  the  direaion  of  their  lengths,  tending  either 
to  cruth  them  or  to  tear  them  afunder,  it  frequently  hap¬ 
pens  that,  by  the  fettling  of  the  work,  the  pieces  come 
to  check  and  bear  on  each  other  tranfverfely ,  tending 
to  break  each  other  acrofs.  This  we  have  remarked 
upon  in  the  article  Roofs,  with  refpeft  to  a  trufs  by 
Mr  Price  (fee  Roofs,  N°  40.  41.  4 5)-  Now  wlieJ?  a 
crofs  ftrain  is  thus  combined  with  an  enormous  preiiure 
in  the  direction  of  the  length  of  the  beam,  it  is  in  the 
utmoft  danger  of  fnapping  fuddenly  acrofs.  Phis  is  one 
great  caufe  of  the  carrying  away  ©f  mads.  They  are 
compreffed  in  the  direaion  of  their  length  by  the  united 
force  of  the  ftirouds,  and  in  this  ftate  the  tranfverfe  ac¬ 
tion  of  the  wind  foon  completes  the  fraCture. 

The  ftrain  When  confidering  the  comprefling  ftrains  to  which 
sn  columns. materials  are  expofed,  we  deferred  the  difeuflion  of  the 
ftrain  on  columns,  obferving  that  it  was  not,  in  the  cafes 
which  ufually  occur,  a  Ample  compreftion,  but  was  com¬ 
bined  with  a  tranfverfe  ftrain,  arifing  from  the  bending 
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of  the  column.  When  the  column  ACB  (fig.  23.)  reft- Strength  *£ 
ina  on  the  ground  at  B,  and  loaded  at  top  with  a  \ 
weight  A,  a&ii\g  in  the  vertical  direaion  AB,  is  bent  R 
into  a  curve  ACB,  fo  that  the  tangent  at  C  is  perpen¬ 
dicular  to  the  horizon,  its  condition  fomewhat  relembles 
that  of  a  beam  firmly  fixed  between  B  and  C,  and 
ftrongly  pulled  by  the  end  A,  fo  as  to  bend  it  between 
C  and  A.  Although  we  cannot  conceive  how  a  force 
a  Cling  on  a  ftraight  column  AB  in  the  direction  AB 
can  bend  it,  we  may  fuppofe  that  the  force  aded  firft 
in  the  horizontal  direaion  A  b  till  it  was  bent  to  this 
degree,  and  that  the  rope  was  then  gradually  removed 
from  the  direftion  A  b  to  the  direchon  AB,  increafing 
the  force  as  much  as  is  neceffary  for  preferving  the 

fame  quantity  of  flexure.  .  .  1&5 

The  firft  author  (we  believe)  who  confidered  this  im-  obferva* 
portant  fubiecT:  with  fcrupulous  attention  was  the  ce-tiomon 
Hated  Euler,  who  publifl.ed  in  the f  Berlin 
for  1757  his  Theory  oi  the  Strength  of  Columns.  he  ftiengtH  of 
general  propofition  eftabliflied  by  this  theory  is,  that  colurnnsv 
the  ftrength  of  prifmatical  columns  is  in  the  direft  qua¬ 
druplicate  ratio  of  their  diameters,  and  the  mverfe  du¬ 
plicate  ratio  of  their  lengths.  He  profecuted  this  fub- 
ie£l  in  the  Peterfburgh  Commentaries  for  I77^>  confir¬ 
ming  his  former  theory.  We  do  not  find  that  any  other 
author  has  bellowed  much  attention  on  it,  all  leeming 
to  acquiefce  in  the  determinations  of  Euler,  and  to  con- 
fider  the  fubjea  as  of  very  great  difficulty,  requiring  the 
application  of  the  moft  refined  mathematics.  _  Mufchen- 
broek  has  compared  the  theory  with  experiment j  but 
the  comparifon  has  been  very  unfatisfadory,  the  differ¬ 
ence  from  the  theory  being  fo  enormous  as  to  afford  no 
argument  for  its  juftnefs.  But  the  experiments  do  not 
contradia  it,  for  they  are  fo  anomalous  as  to  afford  no 
conclufion  or  general  rule  whatever. 

To  fay  the  truth,  the  theory  can  be  confidered  in  no 
other  light  than  as  a  fpecimen  of  ingenious  and  very  art¬ 
ful  algebraic  analyfis.  Euler  was  unqueftionably  the  firft 
analyft  in  Europe  for  refource  and  addrefs.  Pie  knew 
this,  and  enjoyed  his  fuperiority,  and  without  fcruple  ad¬ 
mitted  any  phyfical  affumptions  which  gave  him  an  op¬ 
portunity  of  difplaying  his  fkill.  The  inconfiftency  of 
his  affumptions  with  the  known  jaws  of  mechamfm  gave 
him  no  concern  ;  and  when  his  algebraic  proceffes  led 
him  to  any  conclufion  which  would  make  his  readers 
flare,  being  contrary  to  all  our  ufual  notions,  he  frankly 
owned  the  paradox,  but  went  on  in  his  analyfis,  faying, 

«  Sed  analysi  tnagis  fidendum?^  Mr  Robins  has  given 
fome  very  rifiblc  inltances  of  this  confidence  in  his  ana¬ 
lyfis,  or  rather  of  his  confidence  in  the  indolent  fubmif- 
fion  of  his  readers.  Nay,  fo  fond  was  he  of  this  kind 
ofamufement,  that  after  having  publilhed  an  untenable 
Theory  of  Light  and  Colours,  he  publifhed  feveral  Me¬ 
moirs,  explaining  the  aberration  of  the  heavenly  bodies, 
and  deducing  fome  very  wonderful  confequences,  fully 
confirmed  by  experience,  from  the  Newtonian  prin¬ 
ciples,  which  were  oppofite  and  totally  inconfiftent  with 
his  own  theory,  merely  becaufe  the  Newtonian  theory 
gave  him  “  occaftonem  analyseos  promovendx .”  We 
are  thus  fevere  in  our  obfervations,  becaufe  his  theory 
of  the  ftrength  of  columns  is  one  of  the  ftrongeft  in- 
fiances  of  this  wanton  kind  of  proceeding,  and  becaufe 
his  followers  in  the  Academy  of  St  Peterfburgh,  fucii 
as  Mr  Fufs,  Lexill,  and  others,  adopt  his  conclufion?, 
and  merely  echo  his  words.  Since  the  death  of  Daniel 

Bernoulli 
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Strength  ofBernoulli  no  member  of  that  academy  has  controverted 
^Materials,  any  thing  advanced  by  their  Profejfor fublimis  geome- 
to  whom  they  had  been  indebted  for  their  places 
and  for  all  their  knowledge,  having  been  (mod  of  them) 
his  amanuenfes,  employed  by  this  wonderful  man  dur¬ 
ing  his  blindnefs  to  make  his  computations  and  carry  on 
his  algebraic  inveftigations.  We  are  not  a  little  furprif- 
ed  to  fee  Mr  Emerfon,  a  confiderable  mathematician, 
and  a  man  of  very  independent  fpirit,  haftily  adopting 
the  fame  theory, t  of  which  we  doubt  not  but  our  readers 
will  eafily  fee  the  falfity, 

Euler  confiders  the  column  ACB  as  in  a  condition 
23.  precifely  fimilar  to  that  of  an  elaftic  rod  bent  into  the 
curve  by  a  cord  AB  conne&ing  its  extremities. — In  this 
he  is  not  miftaken. — But  he  then  draw’s  CD  perpendi¬ 
cular  to  AB,  and  conliders  the  drain  on  the  fe&ion  C 
as  equal  to  the  momentum  or  mechanical  energy  of  the 
weight  A  a&ing  in  the  direction  DB  upon  the  lever 
*  c  D,  moveable  round  the  fulcrum  c,  and  tending  to 
tear  afunder  the  particles  which  cohere  along  the  fec- 
tionrC*.  This  is  the  fame  principle  (as  Euler  ad¬ 
mits)  employed  by  James  Bernoulli  in  his  inveftigation 
of  the  eladic  curve  ACB.  Euler  confiders  the  drain 
on  the  fe&ion  c  x  as  the  fame  with  what  it  w’ould  fu- 
dain  if  the  fame  power  a&ed  in  the  horizontal  dire&ion 
EF  on  a  point  E  as  far  removed  from  C  as  the  point  D 
is.  We  reafoned  in  the  fame  manner  (as  has  been  ob- 
ferved)  in  the  article  Roofs,  where  the  obliquity  of  ac¬ 
tion  was  inconfiderable.  But  in  the  prefent  cafe,  this 
fubditution  leads  to  the  greated  midakes,  and  has  ren¬ 
dered  the  whole  of  this  theory  falfe  and  ufelefs.  It 
would  be  juft  if  the  column  were  of  materials  which 
are  incompredible.  But  it  is  evident,  by  what  has  been 
faid  above,  that  by  the  compreflion  of  the  parts  the  real 
fulcrum  of  the  lever  fhifts  away  from  the  point  c,  fo 
much  the  more  as  the  compreflion  is  greater.  In  the 
great  compredions  of  loaded  columns,  and  the  almoft 
unmeafurable  compredions  of  the  trufs  beams  in  the 
centres  of  bridges,  and  other  cafes  of  chief  importance, 
the  fulcrum  is  fhifted  far  over  towards  fo  that  very 
few  fibres  redd  the  fra&ure  by  their  cohefion  ;  and  thefe 
few  have  a  very  feeble  energy  or  momentum,  on  account 
of  the  fhort  arm  of  the  lever  by  which  they  a£l.  This  is 
a  moft  important  confideration  in  carpentry,  yet  makes 
no  element  of  Euler’s  theory.  The  confequence  of  this 
is,  that  a  very  fmall  degree  of  curvature  is  fufficient  to 
caufe  the  column  or  ftrutt  to  fnap  in  an  inftant,  as  is 
well  known  to  every  experienced  carpenter.  The  expe¬ 
riment  by  Mufchenbroek,  which  Euler  makes  ufe  of  in 
order  to  obtain  a  meafure  of  ftrength  in  a  particular  in- 
dance,  from  which  he  might  deduce  all  others  by  his 
theorem,  is  an  inconteftable  proof  of  this.  The  force 
which  broke  the  column  is  not  the  twentieth  part  of 
what  is  necelfary  for  breaking  it  by  afting  at  E  in  the 
direftion  EF.  Euler  takes  no  notice  of  this  immenfe  dif- 
crepancy,  becaufe  it  muft  have  caufed  him  to  abandon  the 
xc6  fpecidation  with  which  he  was  then  amufing  himfelf. 

This  theo-  The  limits  of  this  work  do  not  afford  room  to  enter 
ry  falfe  andminutety  upon  the  refutation  of  tins  theory }  but  we*can 
ufelefs.  eafily  fhow  its  ufelefsnefs,  by  its  total  inconfiftency  with 
common  obfervation.  It  refults  legitimately  from  this 
theory,  that  if  CD  have  no  magnitude,  the  weight  A 
can  have  no  momentum,  and  the  column  cannot  be  broken 
—True,— it  cannot  be  broken  in  this  way,  fnapped  by  a 


[  776  ] 


s  t  R 


tranfverfe  fradure,  if  it  do  not  bend  >  but  we  know  very  Strength  of 
well  that  it  can  be  crufhed  or  crippled,  and  wc  fee  this  f Materials^ 
frequently  happen.  This  circumftance  or  event  does  not  ’  '  * 

enter  into  Euler’s  inveftigation,  and  therefore  the  theory 
is  imperfect  at  leaft  and  ufelefs.  Had  this  crippling  been 
introduced  in  the  form  of  a  phyfical  affumption,  every 
topic  of  reafoning  employed  in  the  procefs  muft  have 
been  laid  afide,  as  the  intelligent  reader  will  eafily  fee. 

But  the  theory  is  not  only  imperfeft,  but  falfe.  The  or¬ 
dinary  reader  will  be  convinced  of  this  by  another  le¬ 
gitimate  confequence  of  it.  Fig  24.  is  the  fame  Fig.  24. 
with  fig,  106;  of  Emerfon' s  Mechanics ,  where  this  fub- 
je&  is  treated  on  Euler’s  principles,  and  reprefents  a 
crooked  piece  of  matter  refting  on  the  ground  at  F,  and 
loaded  at  A  with  a  weight  adling  in  the  vertical  direc¬ 
tion  AF.  It  refults  from  Euler’s  theory  that  the  drains 
at  b,  B,  D,  E,  &c.  are  as  be,  BC,  DI,  EK,  &c.  There¬ 
fore  the  drains  at  G  and  H  are  nothing  ;  and  this  is  af- 
ferted  by  Emerfon  and  Euler  as  a  ferious  truth ;  and  the 
piece  may  be  thinned  ad  infinitum  in  thefe  two  place*, 
or,  even  cut  through,  without  any  diminution  of  its 
ftrength.  The  abfurdity  of  this  affertion  ftrikes  at  firft 
hearing,  Euler  afferts  the  fame  thing  with  refpeft  to  a 
point  of  contrary  flexure.  Farther  difeuflion  is  (we  ap¬ 
prehend)  needlefs.  Jc^ 

#  This  theory  muft  therefore  be  given  up.  Yet  thefe  Yet  EulerV 
differtations  of  Euler  in  the  Peterfburgh  Commentaries  differtationj 
deferve  a  perufal,  both  as  very  ingenious  fpecimens  of  defe!7?a 
analyfis,  and  becaufe  they  contain  maxims  of  pra&ice pCrU  * 
which  are  important.  Although  they  give  an  erroneous 
meafure  of  the  comparative  ftrength  of  columns,  they 
ftiow  the  immenfe  importance  of  preventing  all  bend¬ 
ings,  and  point  out  with  accuracy  where  the  tendencies 
to  bend  are  greated,  and  how  this  may  be  prevented  by 
very  fmall  forces,  and  what  a  prodigious  acceftion  of 
force  this  gives  the  column.  There  is  a  valuable  paper 
in  the  fame  volume  by  Fufs  on  the  Strains  on  framed 
Carpentry ,  which  may  alfo  be  read  with  advantage. 

It  will  now  be  afked,  what  fhall  be  fubftituted  in  place 
of  this  erroneous  theory  ?  what  is  the  true  proportion  of 
the  ftrength  of  columns?  We  acknowledge  our  inability 
to  give  a  fatisfa&ory  anfwer.  Such  can  be  obtained  only  a  new ‘theo# 
by  a  previous  knowledge  of  the  proportion  between  the  ry  cannot 
extenlions  and  comprefiions  produced  by  equal  forces, be  ^bftitu- 
by  the  knowledge  of  the  abfolute  compredions  produ-  of^ie^*CC 
cible  by  a  given  force,  and  by  a  knowledge  of  the  de-°ni  mtny 
gree  of  that  derangement  of  parts  which  is  termed  crip-  experiment* 
pling.  Thefe  circumftances  are  but  imperfe&ly  known made, 
to  us,  and  there  lies  before  us  a  wide  field  of  experi¬ 
mental  inquiry.  Fortunately  the  force  requifite  for  crip- 
ling  a  beam  is  prodigious,  and  a  very  fmall  lateral  fup- 
port  is  fufficient  to  prevent  that  bending  which  puts  the 
beam  in  imminent  danger.  A  judicious  engineer  will 
always  employ  tranfverfe  bridles,  as  they  are  called,  to 
ftay  the  middle  of  long  beams,  which  are  employed  as 
pillars,  ftrutts,  or  trufs  beams,  and  are  expofed,  by  their 
pofition,  to  enormous  preffures  in  the  dire&ion  of  their 
lengths.  Such  ftays  may  be  obferved,  difpofed  with 
great  judgement  and  economy,  in  the  centres  employed 
by  Mr  Perronet  in  the  ere&ion  of  his  great  ftone  arches. 

He  was  obliged  to  correct  this  omiffion  made  by  his  in¬ 
genious  predeceffor  in  the  beautiful  centres  of  the  bridge 
of  Orleans,  which  we  have  no  hefitation  in  affirming  to 
be  the  fineft  piece  of  carpentry  in  the  world. 

It 


Strength  af 
Materials. 


i®9 

Table  of 
experi¬ 
ments  made 
by  Belidor. 


S  T  R  [  777 

It  ©nly  remains  on  this  head  to  compare  thefe  theore¬ 
tical  deductions  with  experiment. 

Experiments  on  the  tranfverfe  (Length  of  bodies  are 
eafily  made,  and  accordingly  are  very  numerous,  efpe- 
cially  thofe  made  on  timber,  which  is  the  cafe  moft  com- 
mon  and  moft  interefting.  But  in  this  great  number  of 
experiments  there  are  very  few  from  which  we  can  draw 
much  practical  information.  The  experiments  have  in 
general  been  made  on  fuch  fin  all  fcantlings,  that  the 
unavoidable  natural  inequalities  bear  too  great  a  propor¬ 
tion  to  the  ftrength  of  the  whole  piece..  Accordingly, 
when  we  compare  the  experiments  of  different  authors, 
we  find  them  differ  enormouflv,  and  even  the  experi¬ 
ments  by  the  fame  author  are  very  anomalous.  The 
completed;  feries  that  we  have  yet  feen  is  that  detailed 
by  Belidor  in  his  Science  des  higenieurs.  They  are  con¬ 
tained  in  the  following  table.  The  pieces  were  found, 
even-grained  oak.  The  column  b  contains  the  breadths 
of  the  pieces  in  incites  y  the  column  d  contains  their 
depths*  the  column  l  contains  then  lengths  y  column/) 
contains  the  weights  (in  pounds)  which  broke  them 
when  hung  on  their  middles y  and  tn  is  the  column  of 
averages  or  mediums. 
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Experiments  ift  and  5th  fhew  the  ftrength  nearly  in  Strength  o< 
the  inverfe  proportion  of  the  lengths,  but  with  a  fenfible  ,Mat*na 
deficiency  in  the  longer  pieces. 

Experiments  5th  and  7th  fhew  the  ftrengths  propor¬ 
tional  to  the  breadths  and  the  fquare  of  the  depth. 

Experiments  ift  and  7th  fhew  the  fame  thing,  com 
pounded  with  the  inverfe  proportion  of  the  length 
the  deficiency  relative  to  the  length  is  not  fo  remarkable 

here.  . 

Experiments  ift  and  2d,  and  experiments  5th  and 
6th  (hew  the  increafe  of  ftrength,  by  faftening  the  ends, 
to  be  in  the  proportion  of  2  to  3.  I  he  theory  gives  the 
proportion  of  2  to  4.  But  a  difference  in  the  manner 
of  fixing  may  produce  this  deviation  from  the  theory, 
which  only  fuppofed  them  to  be  held  down  at  places 
beyond  the  props,  as  when  a  joift  is  held  in  the  walls, 
and  alfo  refts  on  two  pillars  between  the  walls.  (See 
what  is  faid  on  this  fubjeft  in  the  article  Roof,  §.  19*)  V 
where  note,  that  there  is  a  miftake,  when  it  is  faid  that 
a  beam  fupported  at  both  ends  and  loaded  in  the  middle, 
will  carry  twice  as  much  as  if  one  end  were  fixed  in 
the  wall  and  the  weight  fufpended  at  the  other  end. 

The  reafoning  employed  there  (hows  that  it  will  carry 
four  times  as  much. 

The  chief  fource  of  irregularity  in  fuch  experiments 
is  the  fibrous,  or  rather  plated  texture  of  timber.  It 
confifts  of  annual  additions,  whofe  cohefion  with  each 
other  is  vaftly  weaker  than  that  of  their  own  fibres.  Let 
fig.  25.  reprefent  the  fe&ion  of  a  tree,  and  ABCD,  Fig. 
a  b  c  d  the  fe&ion  of  two  battens  that  are  to  be  cut  out 
of  it  for  experiment,  and  let  AD  and  ad  be  the  depths, 
and  DC,  dc  the  breadths.  The  batten  ABCD  will  be 
the  ftrongeft,  for  the  fame  reafon  that  an  affemblage  of 
planks  fet' edge  wife  will  form  a  ftronger  joift  than  planks 
laid  above  each  other  like  the  plates  of  a  coach-fpring. 

M.  Buffon  found  by  many  trials  that  the  ftrength  of 
ABCD  was  to  that  of  a  b  c  d  (in  oak)  nearly  as  8  to  7. 

The  authors  of  the  different  experiments  were  not  care¬ 
ful  that  their  battens  had  their  plates  all  difpofed  (imi- 
larly  with  refpeft  to  the  (train.  But  even  with  this 
precaution  they  would  not  have  afforded  fure  grounds 
of  computation  for  large  works  *,  for  great  beams  oc¬ 
cupy  much,  if  not  the  whole,  of  the  fe&ion  of  the  tree  y 
and  from  this  it  has  happened  that  their  ftrength  is  left 
than  in  proportion  to  that  of  a  fmall  lath  or  batten. 

In  (hort,  we  can  truft  no  experiments  but  fuch  as  have 
been  made  on  large  beams.  Thefe  muft  be  very  rare, 
for  they  are  moft  expenftve  and  laborious,  and  exceed 
the  abilities  of  moft  of  thofe  who  are  difpofed  to  ftudy 
this  matter. 

But  we  are  not  wholly  without  fuch  authority.  M. 

Buffon  and  M.  Du  Hamel,  two  of  the  ftrft  philofophers 
and  mechanicians  of  the  age,  were  diredled  by  govern¬ 
ment  to  make  experiments  on  this  fubjeft,  and  were  fup- 
plied  with  ample  funds  and  apparatus.  The  relation  of 
their  experiments  is  to  be  found  in  the  Memoirs  of  the 
French  Academy  for  1740,  1741,  1742,  1768;  as  alfo 
in  Du  Hamel’s  valuable  performances  fur  l' Exploitation 
des  Arbres ,  ct  fur  la  Confervation  et  le  Tranfport  de 
Bois .  We  earneftly  recommend  thefe  differtations  to 


noiS.  we  carncuiy  lcuummcuu  wcic  umcacuiuiu  w 
By  comparing  Experiments  ift  and  3d,  the  ftrength  the  perufal  of  our  readers,  as  containing  much  ufeful  in- 
appears  proportional  to  the  breadth.  '  formation  relative  to  the  ftrength  of  timber,  and  the  beft 

Experiments  3d  and  4th  fhew  the  ftrength  propor-  methods  of  employing  it.  We  (hall  here  give  an  ab* 
tional  to  the  fquare  of  the  depth.  ftrafl  of  M.  Buffon’s  experiments. 

You  XIX.  Part  II.  S F  He 
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•Strength  of  ‘He  relates  a  great  number  which  he  had  profecuted 
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1 1 T 

Mr  Buf- 
fon’s  expe¬ 
riments  on 
bars  of 
found  oak. 


during  two  years  on  fmall  battens.  He  found  that  the 
odds  of  a  Jingle  layer,  or  part  of  a  layer,  more  or  lefs, 
or  even  a  different  difpofition  of  them,  had  fuch  in¬ 
fluence  that  he  was  obliged  to  abandon  this  method, 
and  to  have  recourfe  to  the  largeft  beams  that  he 
was  able  to  break.  The  following  table  exhibits  one 
feries  of  experiments  on  bars  of  found  oak,  clear  of  knots, 
and  four  inches  fquare.  This  is  a  fpecimen  of  all  the 
reft. 

Column  1  ft  is  the  length  of  the  bar  in  clear  feet  be¬ 
tween  the  fupports. 

Column  2d  is  the  weight  of  the  bar  (the  2d  day  after 
it  was  felled)  in  pounds.  Two  bars  were  tried  of  each 
length.  Each  of  the  firft  three  pairs  confifted  of  two 
cuts  of  the  fame  tree.  The  one  next  the  root  was 
always  found  the  heavieft,  ftiffeft,  and  ftrongeft.  In¬ 
deed  M.  Buffon  fays  that  this  was  invariably  true, 
that  the  heavieft  was  always  the  ftrongeft  }  and  he  re¬ 
commends  it  as  certain  (or  fure)  rule  for  the  choice  of 
timber.  He  finds  that  this  is  always  the  cafe  when  the 
timber  has  grown  vigoroufly,  forming  very  thick  annual 
layers.  But  he  alfo  obfcrves  that  this  is  only  during 
the  advances  of  the  tree  to  maturity  \  for  the  ftrength  of 
the  different  circles  approaches  gradually  to  equality 
during  the  tree’s  healthy  growth,  and  then  it  decays  in 
thefe  parts  in  a  contrary  order.  Our  tool-makers  aflert 
the  fame  thing  with  refped  to  beech  :  yet  a  contrary 
opinion  is  very  prevalent  5  and  wood  with  a  fine,  that  is, 
a  fmall  grain,  is  frequently  preferred.  Perhaps  no  per- 
fon  has  ever  made  the  trial  with  fuch  minutenefs  as  M. 
Buffon,  and  we  think  that  much  deference  is  due  to  his 
opinion. 

Column  3d  is  the  number  of  pounds  neceffary  for 
breaking  the  tree  in  the  courfe  of  a  few  minutes. 

Column  4th  is  the  inches  which  it  bent  down  before 
breaking. 

Column  5th  is  the  time  at  which  it  broke. 
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The  experiments  on.  other  fizes  were  made  in  the 
fame  way.  A  pair  at  leaft  of  each  length  and  ftze  was 
taken.  The  mean  refults  are  contained  in  the  following 
table.  The  beams  were  all  fquare,  and  their  fizes  in 
inches  are  placed  at  the  head  of  the  columns,  and  their 
lengths  in  feet  are  in  the  firft  column.  N 
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Buffon  had  found  by  numerous  trials  that  oak- 
loft  much  of  its  ftrength  in  the  courfe  of  dry- 


M 

timber 

ing  or  feafoning  5  and  therefore,  in  order  to  fecure  uni 
formity,  his  trees  were  all  felled  in  the  fame  feafon  &f 
the  year,  were  fquared  the  day  after,  and  tried  the  third 
day.  Trying  them  in  this  green  ftate,  -  gave  him  an  op¬ 
portunity  of  obferving  a  very  curious  and  unaccountable 
phenomenon.  When  the  weights  were  laid  brifkly  on, 
nearly  fufficient  to  break  the  log,  a  very  fenfible  fmoke 
was  obferved  to  iffue  from  the  twvo  ends  with  a  ftiarp 
hiding  noife.  This  continued  all  the  while  the  tree  w^as 
bending  and  cracking.  This  fliows  that  the  log  is  af¬ 
fected  or  (trained  through  its  wdiole  length ;  indeed 
this  muft  be  inferred  from  its  bending  through  its  whole 
length.  It  alfo  (hows  us  the  great  effeCts  of  the  com- 
preftion.  It  is  a  pity  M.  Buffon  did  not  take  notice 
whether  this  fmoke  iffued  from  the  upper  or  compreffed 
half  of  the  feCtion  only,  or  whether  it  came  from  the 
whole. 

We  muft  nowr  make  fome  obfervations  on  thefe  expe-  Obferva- 
riments,  in  order  to  compare  them  with  the  theory  tionsori  Mr 
which  we  have  endeavoured  to  eftablifh.  Buffon ’s 

.  M.  Buffon  confiders  the  experiments  with  the  5 -inch 
bars  as  the  ftandard  of  comparifon,  having  both  extend¬ 
ed  thefe  to  greater  lengths,  and  having  tried  more  pieces 
of  each  length. 

Our  theory  determines  the  relative  ftrength  of  bars  of 
the  fame  fe&ion  to  be  inverfely  as  their  lengths.  But 
(if  we  except  the  five  experiments  in  the  firft  column) 
we  find  a  very  great  deviation  from  this  rule.  Thus 
the  5-inch  bar  of  28  feet  long  fhould  have  half  the 
ftrength  of  that  of  14  feet,  or  2650  \  w’hereas  it  is  but 
1775.  The  bar  of  14  feet  fhould  have  half  the  ftrength 
of  that  of  7  feet,  or  5762  \  whereas  it  is  but  5300.  In 
like  manner,  the  fourth  of  1x525  is  2881  5  but  the  real 
ftrength  of  the  28  feet  bar  is  1775.  We  have  added  a 
column  A,  which  exhibits  the  ftrength  which  each  of 
the  5-inch  bars  ought  to  have  by  the  theory.  This  de¬ 
viation  is  moft  diftin&ly  feen  in  fig.  26.  where  BK  is  p- 
the  fcale  of  lengths,  B  being  at  the  point  7  of  the  fcale,  and 
K  at  28.  The  ordinate  CB  is  zz  11525,  and  the  other 

7  CB 

ordinates  DE,  GK,  &c.  are  refpe&ively  zz  - - — 

J  Length* 

The  lines  DF,  GH,  &c.  are  made  zz  4350,  1775,  8cc. 
expreffmg  the  ftrengths  given  by  experiment.  The  10 
feet  bar  and  the  24  feet  bar  are  remarkably  anomalous. 

But  all  are  deficient,  and  the  defied:  has  an  evident  pro- 
greftion  from  the  firft  to  the  laft.  The  fame  thing  may 

be 


o 

b 
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Strength  of  be  (hown  of  the  other  columns,  and  even  of  the  ^’ 

Materia  s.  thouRh  it  is  very  (mall  m  that  column.  It  may  a  fo  be 
w — —  obferved  in  the  experiments  of  Belidor,  and  in  all  t_  a 
we  have  feen.  We  cannot  doubt  therefore  ot  its  being 
a  law  of  nature,  depending  on  the  true  principles  ot  co- 
hefion,  and  the  laws  of  mechanics.  , 

But  it  is  very  puzzling,  and  vve  cannot  pretend 
give  a  fatisfa&ory  explanation  of  the  difficulty.  1 
onlv  effedl  which  we  can  conceive  the  length  of  a  beam 

to  Lc,  is  lo  increafe  iho  (It.in  »»h«  f  T&SJjh  wtok'of  So  'immediate  J  feet,  itotoforo, 

re  n*  ..  .f  il.  CU.r  Jrt  feftitm.  10  as 
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Probable 
that  ‘he 
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creafrs  fait- 
>r  ibaii  m 
the  mverfe 
ratio  of 
their 
len&th. 
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the  mode  of  action  of  the  fibres  in  this  fe&un,  fo  *» 
either  to  change  their  cohefton  or  the  place  of  its  centre 
of  effort  :  yet  fomething  of  this  kind  muff  happen.  . 

We  fee  indeed  fome  circumffances  which  muff  contri¬ 
bute  to  make  a  (mailer  weight  fufficient,  m  Mr  Buffon  s 
experiments,  to  break  a  long  beam,  than  in  the  exaft  m- 

verfe  proportion  of  its  length.  .  t  lf 

In  the  firff  place,  the  weight  of  the  beam  ltfelf  aug¬ 
ments  the  ft  rain  as  much  as  if  half  of  it  were  added  in 
form  of  a  weight.  Mr  Buffon  has  given  the  weights  ot 
every  beam  on  which  he  made  experiments,  which  is 
very  nearly  74  pounds  per  cubic  foot..  But  they  are 
much  too  fmall  to  account  for  the  deviation  from  the 
theory.  The  half  weights  of  the  5-mch  beams  ot  7,  14, 
and  28  feet  length  are  only  45,  92,  and  182  pounds; 
which  makes  the  real  drains  in  the  experiments  11560, 
5390,  and  1956;  which  are  far  from  having  the  pro- 

P°  Buffon  fay’s  that  healthy  trees  are  universally  ftrongefi; 
at  the  root  end  ;  therefore,  when  we  ufe  a  longer  beam, 
its  middle  point,  where  it  is  broken  in  the  experiment,  is 
in  a  weaker  part  of  the  tree.  But  the  trials  of  the  4-inch 
beams  (how  that  the  difference  from  this  caufe  is  almolt 

The  length  muff  have  fome  mechanical  influence 
which  the  theorv  we  have  adopted  has  not  yet  explained. 
It  mav  not  however  be  inadequate  to  the  talk.  1  he 
very  ingenious  inveftigation  of  the  elaftic  curve.by  James 
Bernoulli  and  other  celebrated  mathematicians  is  perhaps 
as  refined  an  application  of  mathematical  analyfis  as  we 
know.  Yet  in  this  inveftigation  it  was  neceflary,  in 
order  to  avoid  almoft  ir.fuperable  difficulties,  to  take  the 
fimpleft  poffible  cafe,  viz.  where  the  thicknefs  i««K*ed- 
ingly  fmall  in  comparifon  with  the  length.  If  the  thick¬ 
nefs  be  confiderable,  the  quantities  neglected  in 1  the  cal¬ 
culus  are  too  great  to  permit  the  conclufion  to  be  accu¬ 
rate  or  very  nearly  fo.  Without  being  able  to  define 
the  form  into  which  an  elaftic  body  of  confiderable 
thicknefs  will  he  bent,  we  can  Piy  with  confidence,  that 
in  an  extreme  cafe,  where  the  compreffior 1  in  the  con¬ 
cave  fide  is  very  great,  the  curvature  differs  confider- 
ablv  from  the  Bernoullian  curve.  But  as  our  inveftiga¬ 
tion  is  incomplete  and  very  long,  we  do  not  ofler  it  to 
the  reader.  The  following  more  familiar  confiderations 
will,  we  apprehend,  render  it  highly  probable  that  the 
relative  ilrength  of  beams  decre*fes  fafter  than  m  them- 
ve“fe  ratio  of  their  length.  The  curious  observation  by 
Mr  Buffon  of  the  vauour  which  ffued  with  a  hilling 
noife  from  the  ends  of  a  behfn  of  green  oak,  while  it  was 
breaking  by  the  load  on  its  ividdle,  (hows  that  the  wnole 
length  of  the  piece  was  affefted  :  indeed  it  muff  be, 
fince  it  is  be^t  throughout-  We  have  (hown  above,  that 
a  certain  definite  curvature  of  a  beam  ok  a  given  form  is 


always  accompanied  by  rupture.  Now  fuppofe  the  beam  -f 

A  of  10  feet  long,  and  the  beam  B  ot  ~o.  feet  long,  - -  I 

bent  to  the  fame  degree,  at  the  place  of  their  fixture  111 
the  wall ;  the  weight  which  hangs  on  A  is  nearly  dou¬ 
ble  of  that  which  mult  hang  on  B.  The  form  ot  any  , 
portion,  fuppofe  5  feet,  of  thele  two  beams,  immediately 
adjoining  to  the  wall,  is  conhderaoly  different.  At  the 
dirtance  of  5  feet  the  curvature  of  A  is  T  of  lts  curva¬ 
ture  at  the  wall.-  The  curvature  of  B  in  the  conetpond- 
ing  point  is  -|ths  of  the  fame  curvature  at  the  wall. 

Through  the  w - 

the  curvature  of  B  is  greater  than  l 

make  it  weaker  throughout.  It  mull  occafion  the  flares 
to  Aide  more  on  each  other  (that  it  may  acquire. Mm 
greater  curvature),  and  thus  affett  their  lateral  union  ; 
and  therefore  thofe  which  are  ftronger  will  no  affift 
their  weaker  neighbours.  To  this  we  muff .add  that  m 
the  lhorter  beams  the  force  with  whten  the  fables  are 
preffed  later.  Uy  on  each  other  is  double..  This  muff  im¬ 
pede  the  mutual  Aiding  of  the  fibres  winch  we  mention¬ 
ed  a  little  ago ;  nay,  this  lateral  compreffion  may  change 
the  law  of  longitudinal  cohefion  (as  will  readily  appea. 
to  the  reader  who  is  acquainted  with  Bofcovicn  s  doc- 
incr..fc  .b.  .l™g.h  .  f 


tnnesl,  ana  mereme  me  .  oc  . 

frafture,  in  the  fame  way  (however  inexplicable)  as  it 
does  in  metals  when  they  are  hammered  or  drawn  into 

The  reader  muff  judge  how  far  thefe  remarks  are 
worthy  of  his  attention.  The  engineer  will  carefully 
keep  in  mind  the  important  faft,  that  a  1 beam  of  qua¬ 
druple  length,  mftead  of  haytng  *th  of  the  ftrengtb,  has  . 
only  about  ^.h  ;  and  the  philofopher  .ffiould  endeavour 
to  difeover  the  caufe  of  this  diminution,  that  he  may 
give  the  artift  a  more  accurate  rule  of  computation.  ”4 

g  Our  ignorance  of  the  law  by  which  the  cohefion  of  We 
the  particles  changei  by  a  change  of  dtftance,  hinoers  uSprecife  te. 
from  difeovering  the  precife  relation  between  the  curva-  ,ation  be. 
ture  and  the  momentum  of  cohefion  ;  and  all  we  can  dolween  the 
is  to  multiply  experiments,  upon  which  we  may  eft abl.ffi  cuwature 
fome  empirical  rules  for  calculating  the  ftrength  of  fohds.  "tn[n 
Thofe  from  which  we  mull  reafon  at.prefent  are  too  tew  0f  cohefiaik 
and  too  anomalous  to  be  the  foundation  of  fuch  an  em¬ 
pirical  formula.  We  may,  however,  obferve,  that  Mr 
Buffon’s  experiments  give  us  confiderable  allntance  m 
this  particular  :  For  if  to  each  of  the  numbers  of  the  co¬ 
lumn  for  the  c-inch  beams,  corded  by  adding  half  the 
weight  of  the  beam,  we  add  the  conftant  number  1245, 
we  (hall  have  a  fet  of  numbers  which  are  very  n-arly  re¬ 
ciprocals  of  the  lengths.  Let  1 245  be  called  c  and  let 
the  weight  which  is  known  by  experiment  to  be  necel- 
fary  for  breaking  the  5-inch  beam  of  the  lengtn  a  be 


P4-CX" 

called  P.  We  (hall  have  y  c  P' 

weight  neceffary  for  breaking  the  7-foot  bar  is  It 560. 
This  added  to  1245,  and  the  fum  multiplied  by  7,  gives 

896*;  5 

P-fc-X  0=89635.  Let  ^  be  18  > tlien  fjj  124$ 
_,,2r  —  p  which  differs  p.ot  more  than  ^th  from 
what  experiment  gives  us.  This  rule  holds  equally  well 
in  all  the  other  lengths  except  the  10  and  24  toot  berms, 
which  are  verv  anomalous  Such  a  formula  is  abun- 
dantlv  exa&  for  praftice,  and  will  anfwer  throu^  a 
much  greater  variety  of  length,  though  it  cannot  e  a  - 
milled  as  a  true  one ;  becV.fe,  in  a  certain  very  great 
5  F  2  length. 


Thus  the 
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•»>«*. fae»gO>  xffl.be  nothing.  For  other  ftres 
conilant  number  muff  change  in  the  proportion  of 
T;y  or  perhaps  of 

P elation  I  he  next  comparifon  which  we  have  to  make  with 
between  ihe  theory  is  the  relation  between  the  ffrength  and  the 
•and  tlv*  ^  i  ^U?'ie  ^  tne  .  depth  of  the  feciion.  This  is  made  by 
fquare  of  comparing  with  each  other  the  numbers  in  any  horizon- 
the  depth  tal  line  of  the  table.  In  making  this  comparifon  we 
f  th°  fee-  find  the  numbers  of  the  five-inch  bars  uniformly  ereater 

ion.  xt r_  *  •  .1  .  J .  P 


tion. 


than  the  red.  We  imagine  that  there  is  fomething  pe¬ 
culiar  to  thefe  bars  :  They  are  in  general  hcavier\han 
in  the  proportion  of  their  left  ion,  but  not  lo  much  fo  a$ 
to  account  for  all  their  fuperiority.  We  imagine  that 
this  fet  of  experiments,  intended  as  a  ftandarcl  for  the 
wit,  has  been  made  at  one  time,  and  that  the  feafon  has 
had  a  considerable  influence.  The  fad  however  is,  that 
if  this  column  be  kept  out,  or  uniformly  dimiuifhed 
*Bout  one -fixteenth  in  their  flrength,  the  different  fizes 
will  deviate  very  little  from  the  ratio  of  the  fquare  of 
the  depth,  as  determined  by  theory.  There  is  however 
a  fmall  deficiency  in  the  Bigger  beams. 

We  have  been  thus  anxious  in  the  examination  of 
thefe  experiments,  becaufe  they  are  the  only  ones  which 
have  been  related  in  fufficient  detail,  and  made  on  a 
proper  fcale  for  giving  us  data  from  which  we  can  de¬ 
duce  confidential  maxims  for  pradice.  They  are  fo 
troublefome  and  expenfive  that  we  have  little  hopes  of 
feeing  their  number  greatly  increafed  ;  yet  furely  our 
r.avy  board  would  do  an  unfpeakable  fervice  to  the  pub¬ 
lic  by  appropriating  a  fund  for  fuch  experiments  under 
the  management  of  fome  man  of  fcience.  * 

There  remains  another  comparifon  which  is  of  chief 
importance,  namely,  the  proportion  between  the  aeso- 
cohefion  Ute  u UTE  C^ESJ0N  anci  tlle  RELATIVE  STRENGTH.  It  may 
and  the  re 
1 >tive 
ftrcugth. 
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Proportion 

betveen 


be  gueffed,  from  the  very  nature  of  the  thing,  that  this 
mutt  be  very  uncertain.  Experiments  on  the  abfolute 
flrength  mult  be  confined  to  very  fmall  pieces,  by  reafon 
of  the  very  great  forces  which  are  required  for  tearing 
them  afunder.  The  values  therefore  deduced  from  them 
mult  be  fubjed  to  great  inequalities.  Unfortunately  we 
have  got  no  detail  of  any  experiments  ;  all  that  ve  have 
to  depend  on  is  two  paffages  of  Mufchenbroek’s  Ejfais 
tk  P hyjlqve ;  in  one  of  which  he  fays  that  a  piece  of 
found  oak  iVVths  of  an  inch  fquare  is  torn  afunder  by 
1150  pounds;  and  in  the  other,  that  an  oak  plank  12 
inches  broad  and  one  thick  will  juft  fufpend  189163 
pounds.  Thefe  give  for  the  cohefion  of  an  inch  fquare 
an^  1 5*7^3  pounds.  Bouguer,  in  his  Trade'  du 
Namre,  fays  that  it  is  very  well  known  that  a  rod  of 
found  oak  one- fourth  of  an  inch  fquare  will  be  torn 
aiunder  by  1000  pounds.  This  gives  16000  for  the 
cohefion  of  a  fquare  inch.  We  (hall  take  this  as  a 
round  number,  eafily  ufed  in  our  computations.  Let  us 
compare  tnis  with  M.  Buffon’s  trials  of  beams  four  inches 
fquare. 

Ihe  abfolute  cohefion  of  this  ft di on  is  1  6,000  X*6 
=-256  000.  Did  every  fibre  exert  its  whole  force  in 
the  inltant  of  fracture,  the  momentum  of  cohefion  would 
be  the  fame  as  if  it  had  all  ailed  at  the  centre  of  gravity 
of  the  feihon  at  2  inches  from  the  axis  of  fradure,  and 
is  therefore  512000.  The  4-inch  beam,  7  feet  long, 
was  broken  by  5312  pounds  hung  on  its  middle.  The 
half  of  this,  or  2656  pounds,  would  have  broken  it,  if 
fufpended  at.  its  extiemity,  projeding  3-J  feet  or  42 
inches  from  a  wall.  The  momentum  cf  this,  flrain 


^  1  ST  It 

therefore  2656x42, -if  i5j-2.  Now  this  is  in  equi- Strength  of 
libiio  with  the  actual  momentum  of  cohefion,  which  is  Materials. 

therefore  1 11552,  inflead  of  51  2000.  The  flrength  is  '  v - ' 

therefore  dimmilhed  in  the  proportion  ot  51 2000  to 
11 1552,  or  very  nearly  of  4,59  to  1. 

As  we  are  quite  uncertain  as  to  the  place  of  the  cen¬ 
tre  of  effort,  it  is  neediefs  to  confider  the  full  cohefion  as 
acting  at  the  centre  of  gravity,  and  producing  the  mo¬ 
mentum  512,000;  and  we  may  convert  the  whole  into 
a  fimplc  multiplier  m  of  the  length,  and  fay,  as  m  times 
trie  length,  is  to  the  depth,  fo  is  the  abfolute  cohefion  of  the 
feBion  to  the  relative  flrength.  Therefore  let  the  abfo- 
lute  cohefion  of  a  fquare  inch  be  called^  the  breadth  b 
tae  depth  d,  and  the  length  /  (all  in  inches),  the  rela¬ 
tive  flrength,  or  the  external  force  p,  which  balances 

.  .  fbdx  ,  fid* 

U’  1S  "7T7T7">  or  in  round  numbers^ — ^  •  for  m  =  2 
9,1  o  /  9  / 

X4>5?- 

Ihis  great  diminution  of  .flrength  cannot  be  wholly 
accounted  for  by  the  inequality  of  the  cohefive  forces 
exerted  in  the  inltant  of  fradure  5  for  in  this  cafe  we 
know  that  the  centre  of  effort  is  at  -Jd  of  the  height  in  a 
rectangular  fedion  (becaufe  the  forces  really  exerted  are 
as  the  extenfions  of  the  fibres).  The  relative  flrength 
f  b  dx 

would  be  — — - — ,  and  p  would  have  been  8127  inflead 
of  2656. 

We  mu  ft  a  fen  be  this  diminution  (which  is  three  times 
greater  than  that  produced  by  the  inequality  of  the  co¬ 
hefive  forces)  to  the  compreflion  of  the  under  part  of 
the  beam  ;  and  we  mult  endeavour  to  explain  in  what 
manner  this  compreflion  produces  an  effed  which  feems 
fo  little  explicable  by  fuch  means. 

As  we  have  repeatedly  obferved,  it  is  a  matter  of 
nearly  univerfal  experience  that  the  forces  aBual/ij  ex¬ 
erted  by  the  particles  of  bodies,  when  flretched  or  com- 
preffed,  are  very  nearly  in  the  proportion  of  the  diftan- 
ces  to  which  the  particles  are  drawn  from  their  natural 
pofitions.  Now,  although  we  are  certain  that,  in  enor¬ 
mous  compreflions,  the  forces  increafe  fafter  than  in  this 
proportion,  this  makes  no  fenfible  change  in  the  prefent 
quel  lion,  becaufe  the  body  is  broken  before  the  com¬ 
preflions  have  gone  fo  far ;  nay,  we  imagine  that  the 
com  preffed  parts  are  crippled  in  moff  cafes  even  before 
the  extended  parts  are  torn  afunder.  Mufchenbroek  af- 
ferts  this  with  great  confidence  with  refped  to  oak,  on 
the  authority  of  his  own  experiments.  He  fays,  that  al¬ 
though  oak  will  fufpend  half  as  much  again  as  fir,  it 
will  not  fupport,  as  a  pillar,  two-thirds  of  ihe  load 
which  fir  will  fupport  in  that  form. 

We  imagine  therefore  that  the  mechanifm  in  the  pre- 
f  nt  cafe  is  nearly  as  follows  : 

Let  the  beam  DCK  A  (fig.  27.)  be  loaded  at  its  ex- ^ 
tremity  with  the  weight  P,  ading  in  the  diredion  KP  '  ^  ' 
perpendicular  to  DC.  Let  DA  be. the  fedion  of  frac¬ 
ture.  Let  DA  be  about  one-third  of  D  A.  A  will  be 
the  particle  or  fibre  which  is  neither  extended  nor  ccm- 
prefied.  IVIake  A  3  :  D  d~X) A  :  A  A.  The  triangles 
DA  d,  A  A  3,  will  reprefent  the  accumulated  attracting 
and  repelling  forces.  Make  AI  and  A  i=^D  A  and 
A  A.  I  he  point  I  will  be  that  to  which  the  full  co¬ 
hefion  D  d  or  f  of  the  particles  in  AD  mufl  be  applied, 
fo  as  to  produce  the  fame  momentum  which  the  variable 
fprees  at  I,  D,  Sic.  really  produce  at  their  fevc.ral  points 

€4. 
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Struts  of  of  application .  In  like  manner,  1  is  the  centre  of  firm- 
M'.teria’s  ]ar  effort  of  the  repulfive  forces  excited  by  the  compiel- 

~v - '  fJOn  between  A  and  A,  and  it  is  the  real  fulcrum  of  a 

bended  lever  I  /  K,  by  which  the  whole  effed  is  produ¬ 
ced.  The  effed  is  the  fame  as  if  the  full  cohefion  of 
the  ftretched  fibres  in  AD  were  accumulated  in  I,  and 
the  full  repulfion  of  all  the  compreffed  fibres  in  A  A 
were  accumulated  in  i.  The  forces  which  are  balanced 
in  the  operation  are  the  weight  P,  ading  by  the  arm 
k  /,  and  the  full  cohefion  of  ading  by  the  arm  I  z. 
The  forces  exerted  by  the  comprefled  fibres  between  A. 
and  A  only  ferve  to  give  fupport  to  the  lever,  that  it 
may  exert  its  drain. 

We  imagine  that  this  does  not  differ  much  from  the 
real  procedure  of  nature.  1  he  pofition  of  the  point  A 
may  be  different  from  what  we  have  deduced  from  Mr 
Buffon’s  experiments,  compared  with  Mufchenbroek’s 
value  of  the  abfolute  cohefion  of  a  fquare  inch.  If  this 
Haft  (houid  be  only  12000,  DA  muff  be  greater  than  we 
have  here  made  it,  in  the  proportion  of  12000  to 
16000.  For  I  i  muff  ftill  be  made  A  A,  fuppofing 
the  forces  to  be  proportional  to  the  extenfions  and  com- 
pre (lions.  There  can  be  no  doubt  that  a  part  only  of 
the  cohefion  of  D  A  operates  in  refilling  the  fradure  in 
all  fub (lances  which  have  any  compreffibilitv  ;  and  it  is 
confirmed  by  the  experiments  of  Mr  Du  Hamel  on  wil¬ 
low,  and  the  inferences  are  by  no  means  confined  to  that 
fpecies  of  timber.  We  fay  therefore,  that .  when  the 
beam  is  broken,  the  cohefion  of  AD  alone  is  exerted, 
and  that  each  fibre  exerts  a  force  proportional  to  its  ex- 
tenfion  ;  and  the  accumulated  momentum  is  the  fame  as 
if  the  full  cohefion  of  AD  were  ading  by  the  lever  I  1 
zz-J-d  of  D  A. 

It  may  be  faid,  that  if  only  one-third  of  the  cohefion 
of  oak  be  exerted,  it  may  be  cut  two-thirds  through 
without  weakening  it.  But  this  cannot  be,  becaufe  the 
cohefion  of  the  whole  is  employed  in  preventing  the  la¬ 
teral  Hide  fo  often  mentioned.  We  have  no  experiments 
to  determine  that  it  may  not  be  cut  through  one-third 
without  lofs  of  its  ftrength. 

This  muff  not  be  confidered  as  a  fubjed  of  mere  fpe- 
culative  curiofity.  It  is  intimately  conn eded  with  all 
the  pradical  ufes  which  we  can  make  of  this  knowledge  j 
for  it  is  almoff  the  only  way  that  we  can  learn  the  com- 
preflibility  of  timber.  Experiments  on  the  dired  cohe¬ 
fion  are  indeed  difficult,  and  exceedingly  expenfive  if 
we  attempt  them  in  large  pieces.  But  experiments  on 
compreffion  are  almoff  impradicable.  The  moft  in- 
ftrudive  experiments  would  be,  firff  to  eftablifh,  by  a 
great  number  of  trials,  the  tranfverfe  force  of  a  modern 
batten  *,  and  then  to  make  a  great  number  of  trials  of 
the  diminution  of  its  ftrength,  by  cutting  it  through  on 
the  concave  fide.  This  would  very  nearly  give  us  the 
proportion  of  the  cohefion  which.really  operates  in  refill¬ 
ing  fradures.  Thus  if  it  be  found  that  one-half  of  the 
beam  may  he  cut  on  the  under  fide  without  diminution 
of  its  ftrength  (taking  care  to  drive  in  a  flice  of  harder 
wood),  we  may  conclude  that  the  point  A  is  at  the 
middle,  or  fomewhat  above  it. 

Much  lies  before  the  curious  mechanician,  and  we 
are  as  yet  very  far  from  a  feientific  knowledge  of  the 
ftrength  of  timber. 

In  the  mean  time,  we  may  derive  from  thefe  experi¬ 
ments  of  Buffon  a  very  ufeful  pradical  rule,  without  re- 
lying  on  any  value  of  the  abfolute  cohefion  of  oak.  We 


fee  that  the  ftrength  is  nearly  as  the  breadth,  as  the  Strength  of 
fquare  of  the  depth,  and  as  the  inverfe  of  the  length.  MateJIa/ 
It  is  moft  convenient  to  me  a  fare  the  breadth  and  depth 
of  the  beam  in  inches,  and  its  length  in  feet.  Since,  \  u fetal 
then,  a  beam  four  inches  fquare  and  feven  feet  between  pradical 
the  fupports  is  broken  by  5312  pounds,  we  muff  c°n-^f^aJbc 
elude  that  a  batten  one  inch  fquare  and  one  foot  between  ^ 
the  fupports  will  be  broken  by  581  pounds.  ^  I  hen  the 
ftrength  of  any  other  beam  of  oak,  or  the  weight  which  experi- 
will  juft  break  it  when  hung  on  its  middle,  is  581  meats. 

bd* 

l  * 

But  we  have  feen  that  there  is  a  very  confiderable  de¬ 
viation  from  the  inverfe  proportion  of  the  lengths,  and 
we  muff  endeavour  to  accommodate  our  rule  to  this  de¬ 
viation.  We  found,  that  by  adding  1245  to  each  ol 
the  ordinates  or  numbers  in  the  column  of  the  five-inch  . 

bars,  we  had  a  fet  of  numbeis  very  nearly  reciprocal  of 
the  lengths  *,  and  if  wc  make  a  firrnlar  addition  to  the 
other  columns  in  the  proportion  of  the  cubes  of  the  fixes, 
we  have  nearly  the  fame  refult.  The  greateft  error  (ex¬ 
cept  in  the  cafe  of  experiments  which  are  very  irregu¬ 
lar)  does  not  exceed  Tryth  of  the  whole.  Therefore, 
for  a  radical  number,  add  to  the  5312  the  number  640, 
which  is  to  1  245  very  nearly  as  4*  to  53.  This  gives 
59 $2.  The  64th  of  this  is  93,  which  correfponds  to  a 
bar  of  one  inch  fquare  and  feven  feet  long.  Therefore 
93  X  7  will  be  the  reciprocal  correfponding  to  a  bar  of 
one  foot.  This  is  651.  Take  from  this  the  prefent 

empirical  corredion,  which  is  or  IO>  an^  t^ere 

remains  641  for  the  ftrength  of  the  bar.  This  gives  us 
bdz 

for  a  general  rule 65 1 — -j - 10  b  dz. 

Example.  Required  the  weight  neceffary  to  break  an 
oak  beam  eight  inches  fquare  and  20  feet  between  the 

props,  p  =  651  —  ioXSxS1.  This  is  11545, 

whereas  the  experiment  gives  11487.  The  error  is  very 
fmall  indeed.  The  rule  is  moft  deficient  in  comparifon 
with  the  five-inch  bars,  which  we  have  already  faid  ap¬ 
pear  ftrenger  than  the  reft. 

The  following  procefs  is  eaftly  remembered  by-  fuch  < 
as  are  not  algebraifts. 

Multiply  the  breadth  in  inches  twice  by  the  depth, 
and  call  this  produd  f  Multiply /by  651,  and  divide 
by  the  length  in  feet.  From  the  quotient  take  10  times 
f  The  remainder  is  the  number  of  pounds  which  will 
break  the  beam. 

We  are  not  fufficiently  fenfible  of  our  principles  to  be 
confident  that  the  corredion  io/fhould  be  in  the  pro¬ 
portion  of  the  fediori,  although  we  think  it  moft  pro¬ 
bable.  It  is  quite  empirical,  founded  on  Buffon’s  expe¬ 
riments.  Therefore  the  fafe  way  of  ufing  this  rule  is  to 
fuppofe  the  beam  fquare,  by  increafmg  or  diminifhing 
its  breadth  till  equal  to  the  depth.  Then  find  the. 
ftrength  by  this  rule,  and  diminifh  or  increafe  it  for  the 
change  which  has  been  made  in  its  breadth.  Thus, 
there  can  be  no  doubt  that  the  ftrength  of  the  beam  gi¬ 
ven  as  an  example  is  double  of  that  of  a  beam  of  the 
fame  depth  and  half  the  breadth. 

The  reader  cannot  but  obferve  that  all  this  calcula¬ 
tion  relates  to  the  very  greateft  weight  which  a  beamu 
will  bear  for  a  very  few  minutes.  Mr  Buffon  uniform^ 

found  - 
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Strength.  of  fpund  that  two-thirds  of  this  weight  fenfibly  impaired 
.Materials.  jts  ftrength^  and  frequently  broke  it  at  the  end  of  two 
v ~  or  three  months.  One-half  of  this  weight  brought  the 
beam  to  a  certain  bend,  which  did  not  increafe  after 
the  firft  minute  or  two,  and  may  be  borne  by  the  beam 
for  any  length  of  time.  But  the  beam  contracted  a 
bend,  of  which  it  did  not  recover  any  confiderable  por¬ 
tion.  One-third  feemed  to  have  no  permanent  effett  on 
the  beam  }  but  it  recovered  its  rectilineal  fhape  com¬ 
pletely,  even  after  having  been  loaded  feveral  months, 
provided  that  the  timber  was  feafoned  when  firft  loaded  ; 
that  is  to  fay,  one-third  of  the  weight  which  would 
quickly  break  a  feafoned  beam,  or  one-fourth  of  what 
would  break  one  juft  felled,  may  lift  on  it  for  ever  with¬ 
out  giving  the  beam  a  fett. 

We  have  no  detail  of  experiments  on  the  ftrength  of 
other  kinds  of  timber  :  only  Mr  Buffon  fays,  that  fir 
has  about  -r^ths  of  the  ftrength  of  oak  j  Mr  Parent 
makes  it  4§-l-irs  >  Emerfon,  4ds,  &c. 

We  have  been  thus  minute  in  our  examination  of  the 
mechanifm  of  this  tranfverfe  ftrain,  becaufe  it  is  the 
greateft  to  which  the  parts  of  our  machines  are  expofed. 
We  wifti  to  imprefs  on  the  minds  of  artlfls  the  necefllty 
of  avoiding  this  as  much  as  poffible.  They  are  improv¬ 
ing  in  this  refpeft,  as  may  be  ften  by  comparing  the 
centres  on  which  ftone  arches  of  great  fpan  are  new 
turned  with  thofe  of  former  times.  They  xvere  formerly 
a  load  of  mere  joifts  refting  on  a  multitude  of  pofls, 
which  obftrufted  the  navigation,  and  were  frequently 
lofing  their  (liape  by  fome  of  the  polls  finking  into  the 
ground.  Now  they  are  more  generally  t ruffes,  where 
the  beams  abutt  on  each  other,  and  are  relieved  frera 
tranfverfe  ftrains.  But  many  performances  ®f  eminent 
artifts  are  ftill  very  injudiciouflv  expofed  to  crofs  ftrains. 
We  may  inftance  one  which  is  confidered  as  a  fine  work, 
viz.  the  bridge  at  Walton  on  Thames.  Here  every 
beam  of  the  great  arch  is  a  joift,  and  it  hangs  together 
by  framing.  The  fineft  piece  of  carpentry  that  we  have 
feen  is  the  centre  employed  in  turning  the  arches  of  the 
bridge  at  Orleans,  deferihed  by  Perronet.  In  the  whole 
there  is  not  one  crofs  ftrain.  The  beam,  too,  of  Horn- 
blower’s  fteam-engine,  deferibed  in  that  article,  is  very 
118  fcientifically  conftru&ed. 

Strain  pro.  IV.  The  laft  fpecies  of  ftrain  which  we  are  to  exa- 
duoed  by  TO;ne  js  produced  by  twilling.  This  takes  place  in 
tWI  u'lf  axles  wh’ch  conned  the  working  parts  of  machines. 

The  refill-  Although  we  cannot  pretend  to  have  a  very  di'iind 
anct  mull  conception  of  that  modification  of  the  cohefion  of  a  bo- 
be  propor.  <]y  which  it  refdls  this  kind  of  ftrain,  we  can  have 
the*  number no  doubt  that,  when  all  the  particles  ad  alike,  the  re¬ 
ef  particles,  liftance  muft  be  proportional  to  the  number.  Ihere- 
fbre  if  we  fuppofe  the  two  parts  ABCD,  ABFE 
Fig.  j8.  (fig.  28.),  of  the  body  EFCD  to  be  of  infuperable 
ftrength,  but  cohering  more  weakly  in  the  common  fur- 
face  AB,  and  that  one  part  ABCD  is  pulhed  laterally 
in  the  diredion  AB.  there  can  be  no  doubt  that  it  will 
yield  only  there,  and  that  the  refiftance  will  be  propor¬ 
tional  to  the  furface. 

In  like  manner,  we  can  conceive  a  thin  cylindrical 
Fig.  25.  tube,  of  which  KAH  (fig.  29.)  is  the  fedion,  as  coher¬ 
ing  more  weakly  in  that  fedion  than  anywhere  elfc. 
Suppof  it  to  be  grafped  in  both  hands,  and  the  two 
parts  twilled  round  the  axis  in  oppcfiie  dired:ons,  as  we 
would  twift  the  two  joints  of  a  flute,  it  is  plain  that  it 
will  firft  fail  in  this  fedion,  which  is  the  circumference 
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of  a  circle,  and  the  particles  of  the  two  parts  which  are  Strength  «r 
contiguous  to  this  circumference  will  be  drawn  from  Materials.- 
each  other  laterally.  The  total  refiftance  will  be  as  the  * "n '  J 
number  of  equally  refuting  particles,  that  is,  as  the  cir¬ 
cumference  (for  the  tube  being  fuppoied  very  thin, 
there  can  be  no  fenlible  difference  between  the  dilata¬ 
tion  of  the  external  and  internal  particles).  We  can 
now  fuppofe  another  tube  within  this,  and  a  third  with¬ 
in  the  liecond,  and  fo  on  till  we  reach  the  centre.  If 
the  particles  of  each  ring  exerted  the  fame  force  (by 
fuffering  the  lame  dilatation  in  the  diredion  of  the  cir¬ 
cumference),  the  refiftance  of  each  ring  of  the  fedion 
would  be  as  its  circumference  and  its  breadth  (fuppofed 
indefinitely  fmall,  and  the  whole  refiftance  would  be  as 
the  furface ;  and  this  would  reprefent  the  refiftance  of 
a  folid  cylinder.  But  when  a  cylinder  is  twitted  in  thifr 
manner  by  an  external  force  applied  to  its  circumference, 
the  external  parts  will  i'uffer  a  greater  circular  extenfion 
than  the  internal }  and  it  appears  that  this  extenfion 
(like  the  extenfion  of  a  beam  ftrained  tranfverfely)  will 
be  proportional  to  the  diftance  of  the  particles  from  the 
axis.  We  cannot  fay  that  this  is  demonftrable,  but  we 
can  aflign  no  proportion  that  is  more  probable.  This 
being  the  cafe,  the  forces  fimultaneoufly  exerted  by  each 
particle  will  be  as  its  diftance  from  the  axis.  There¬ 
fore  the  whole  force  exerted  by  each  ring  will  be  as  the 
fquare  of  its  radius,  and  the  accumulated  force  ^dually 
exerted  will  be  as  the  cube  of  the  radius ;  that  is,  the 
accumulated  force  exerted  by  the  whole  cylinder,  whofe 
radius  is  CA,  is  to  the  accumulated  force  exerted  at  the 
fame  time  by  the  part  whofe  radius  is  CE,  as  CAJ  to  CES. 

The  whole  cohefion  now  exerted  is  juft  two-ihirds  of 
what  it  w'ould  be  if  all  the  particles  were  exerting  the 
fame  attraftive  forces  which  are  juft  now  exerted  by  the 
particles  in  the  external  circumference.  This  is  plain 
to  any  perfon  in  the  leaf!  familiar  xvith  the  fluxionary  cal¬ 
culus.  But  fuch  as  are  not  may  eafily  fee  it  in  this  way. 

Let  the  re£langle  AC  c  a  be  fet  upright  on  the  fur¬ 
face  of  the  circle  along  the  line  C  A,  and  revolve  round 
the  axis  Cc  It  will  generate  a  cylinder  whofe  height 
is  Ce  or  A  and  having  the  circle  KAH  for  its  bafe. 

If  the  diagonal  C  a  be  fuppofed  abb  to  revolve,  it  is 
plain  that  the  triangle  c  C  a  will  generate  a  cone  of  the 
fame  height,  and  having  for  its  hafe  the  circle  deferibed 
by  the  revolution  of  c  a ,  and  the  point  C  for  its  apex. 

The  cylindrical  furface  generated  by  A  a  will  exprefs 
the  whole  cohefion  exerted  by  the  circumference  AHK, 
and  the  cylindrical  furface  generated  by  E  e  will  repre¬ 
fent  the  cohefion  exerted  by  the  circunfteiei.ee  ELM, 
and  the  folid  generated  by  the  triangle  CA  a  will  re¬ 
prefent  the  cohefion  exerted  by  the  whole  circle  AHK, 
and  the  cylinder  generated  by  the  rectangle  AC  c  a  will 
reprefent  t'he  cohefion  exerted  by  the  fame  furface  if  each 
particle  had  fuffered  the  extenfion  A  a. 

Now  it  is  plain,  in  the  firft  place,  that  the  folid  gene¬ 
rated  by  the  triangle  V  EC  is  to  that  generated  by  a  AC 
as  EC3  to  A  C3.  In  the  next  place,  the  folid  generated 
by  a  AC  is  two-thirds  of  the  cylinder,  becaufe  the  cone 
generated  by  c  C  a  is  or  e-third  of  it. 

We  may  now  fuppofe  the  cylinder  twifted.till  the  par¬ 
ticles  in  the  external  circumference  lofe  their  cohefion. 

There  can  be  no  doubt  that  it  will  now  be  wrenched 
afunder,  all  the  inner  circles  yielding  in  fucceflion. 

Thus  we  obtain  one  ufeful  information,  viz.  that  a  body 
of  homogeneous  texture  refifts  a  Jtmple  Vwjfi  with  two- 

ihirds 
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Strength  of  thirds  of  the  force  with  which  it  refills  an  attempt  to 
Materials,  force  one  part  laterally  from  the  other,  or  with  one-third 

1 — ~v - *  part  of  the  force  which  will  cut  it  afunder  by  a  fquare- 

With  what  edged  tool.  For  to  drive  a  fquare-edged  tool  through 
force  a  bo-  a  piece  of  lead,  for  indance,  is  the  fame  as  forcing  a 
piece  of  the  lead  as.  thick  as  the  tool  laterally  away  from 
the  twro  pieces  on  each  fide  of  the  tool.  Experiments 
of  this  kind  do  not  feem  difficult,  and  they  would  give 
us  very  ufeful  information. 

When  two  cylinders  AHK  and  BNO  are  wrenched 
afunder,  we  muft  conclude  that  the  external  particles  of 
each  are  juft  put  beyond  their  limits  of  cohefion,  are 
equally  extended,  and  are  exerting  equal  forces.  Hence 
it  follows,  that  in  the  inftant  of  fra&ure  the*  fum  total 


dy  of  a  ho¬ 
mogeneous 
texture  re¬ 
fills  a  fim- 
ple  twill. 
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The  forces 
exerted  in 
breaking 
two  cylin¬ 
ders  are  as  _ _  _ 

the  fquares  0f  forces  a&ually  exerted  are  as  the  fquares  of  the 
of  the  dia¬ 
meters. 
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by  one-fourth  of  the  radius  or  one-eighth  of  the  diameter  Strength  c* 
of  the  cylinder.  , 

Therefore  let  F  be  the  number  of  pounds  which  mea- 
fures  the  lateral  cohefion  of  a  circular  inch,  d  the  dia¬ 
meter  of  the  cylinder  in  inches,  and  /  the  length  of  the 
lever  by  which  the  draining  force  p  is  fuppofed  to  a6l, 

d  3 


or  as  the  radius)  will  be  f - . 

a 


we  (hall  have  F  X  i  d%  =  p  4  and  T 


8/' 


diameters. 

For  drawing  the  diagonal  C  e,  it  is  plain  that  E  zz 
A/2,  expreffes  the  diftenfion  of  the  circumference  ELM, 
and  that  the  folid  generated  by  the  triangle  CE  e  ex¬ 
press  the  cohefion  exerted  by  the  furface  of  the  circle 
ELM,  when  the  particles  in  the  circumference  fuffer 
the  extenfion  E  <?  equal  to  A.  a.  Now  the  folids  gene¬ 
rated  by  CA  a  and  CE<?  being  refpeaively  two-thirds 
of  the  correfponding  cylinders,  are  as  the  fquares  of  the 
t  diameters. 

Relative  Having  thus  afeertained  the  real  ftrength  of  the  fec- 
ftpength  of  tion,  and  its  relation  to  its  abfolute  lateral  ftrength,  let 
thefe&ion  us  examine  its  ftrength  relative  to  the  external  force 
t°  the  ex-  empj0yed  t0  break  it.  This  examination  is  very  fimple 
employed06  in  the  cafe  under  confideration.  The  draining  force 
to  break  it.  muft  a&  by  fome  lever,  and  the  cohefion  muft  oppofe  it 
by  a£ling  on  fome  other  lever.  The  centre  of  the  fec- 
tion  may  be  the  neutral  point,  whofe  pofition  is  not  di- 
flurbed. 

Let  F  be  the  force  exerted  laterally  by  an  exterior 
particle.  Let  a  be  the  radius  of  the  cylinder,  and  x  the 
indeterminate  diftance  of  any  circumference,  and  x  the 
indefinitely  fmall  interval  between  the  concentric  arches  $ 
that  is,  let  x  be  the  breath  of  a  ring  and  x  its  radius.  • 
The  forces  being  as  the  extenfions,  and  the  extenfions 
ns  the  diftances  from  the  axis,  the  cohefion  a&ually  ex¬ 
erted  at  any  part  of  any  ring  will  be4/'  >~~9  The  force 
exerted  by  the  whole  ring  (being  as  the  circumference' 


The  momentum  of  co¬ 


hefion  of  a  ring,  being  as  the  force  multiplied  by  its  le* 


yer,  will  be  f 


x  3  x 


The  accumulated  momentum  will « 


be  the  fum  or  fluent  of  f 


will  be  if—y 


x  3  x 


that  is,  when  xzza,  it 


The  refill-  Hence  we  learn  that  the  ftrength  of  an  axle,  by  which 
ance  of  the  ft  refills  being  wrenched  afunder  by  a  force  a&ing  at  a 

axle  is  as  given  diftance  from  the  axis,  is  as  the  cube  of  its  dia- 
the  cube  of 

its^cW.  Bu[  fartl)eri  r^;  _yv  x  .  a.  Now  fa 1  re- 
prefents  the  full  lateral  cohefion  of  the  fe£lion.  Xhe 
momentum  therefore  is  the  fame  as  if  the  full  lateral  co- 
hefion  were  accumulated  at  a  point  diftant  from  the  axis 


We  fee  in  general  that  the  ftrength  of  an  axle,  by 
which  it  refills  being  wrenched  afunder  by  twilling,  is 
as  the  cube  of  its  diameter. 

We  fee  alfo  that  the  internal  parts  are  not  acting  fo 
powerfully  as  the  external.  If  a  hole  be  bored  out  of 
the  axle  of  half  its  diameter,  the  ftrength  is  diminilhed 
only  one-eighth,  while  the  quantity  of  matter  is  diminilh¬ 
ed  one-fourth.  Therefore  hollow  axles  are  ftronger  than 
folid  ones  containing  the  fame  quantity  of  matter.  Thus  124 
let  the  diameter  be  5  and  that  of  the  hollow'  4  :  then  Hollow 
the  diameter  of  another  folid  cylinder  having  the  fame ^ 
quantity  of  matter  with  the  tube  is  3.  The  ftrength  of  }oil^  ones,  ‘ 
the  folid  cylinder  of  the  diameter  5  may  be  expreffed  by 
53  or  125.  Of  this  the  internal  part  (of  the  diameter 
4)  exerts  645  therefore  the  ftrength  of  the  tube  is  1 25 
— 64,  =  61.  But  the  ftrength  of  the  folid  axle  of  the 
fame  quantity  of  matter  and  diameter  3  is  3s,  or  27,  which 
is  not  half  of  that  of  the  tube. 

Engineers,  therefore,  have  of  late  introduced  this  im-  and  now 
provement  in  their  machines,  and  the  axles  of  call  iron  generally 
are  all  made  hollow  when  their  fize  will  admit  it.  They 
have  the  additional  advantage  of  being  much  differ,  and 
of  affording  much  better  fixture  for  the  flanches,  which 
are  ufed  for  conne&ing  them  with  the  wheels  or  levers 
by  which  they  are  turned  and  ftrained.  The  fuperio- 
rity  of  ftrength  of  hollow  tubes  over  folid  cylinders  is 
much  greater  in  this  kind  of  drain  than  in  the  former  or 
tranfverfe.  In  this  laft  cafe  the  ftrength  of  this  tube 
would  be  to  that  of  the  folid  cylinder  of  equal  weight  as 
61  to  32  and  a  half  nearly. 

The  apparatus  which  we  mentioned  •  on  a  former  oc- 
cafion  for  trying  the  lateral  ftrength  of  a  fquare  inch  of 
folid  matter,  enabled  us  to  try  this  theory  of  twift  with 
all  defirable  accuracy.  The  bar  which  hung  down 
from  the  pin  in  the  former  trials  was  now  placed  in  a 
horizontal  pofition,  and  loaded  with  a  weight  at  the  ex-  t26'' 
tremity.  Thus  it  a£led  as  a  powerful  lever,  and  enabled  The  rati© 
us  to  wrench  afunder  fpecimens  of  the  ftrongeft  mate- refift- 
rials.  We  found  the  refults  perfe&ly  conformable  to^^ 
the  theory,  .in  as  far  as  it  determined  the  proportional  to  tpe 
ftrength  of  different  fizes  and  forms :  but  we  found  the  pie  lateral  •* 
ratio  of  the  refiftance  to  twilling  to  the  fimple  lateral  re- refiftance 
fiftance  confiderably  different  5  and  it  was  fome  time  be- 
fore  we  difeovered  the  caufe.  - 

We  had  here  taken  the  fimpleft:  view  that  is  poffible 
of  the  a£lion  of  cohefion  in  redding  a  twift.  It  is  fre¬ 
quently  exerted  in  a  very  different  way.  When,  for  in- 
ftance,  an  iron  axle  is  joined  to  a  wooden  one  by  being 
driven  into  one  end  of  it,  the  extenfions  of  the  different 
circles  of  particles  are  in  a  very  different  proportion.  A 
little  confideration  will  (how  that  the  particles  in  imme¬ 
diate  conta£l  with  the  iron  axle  are  in  a  ftate  of  violent 
extenfion ;  fo  are  the  particles  of  the  exterior  furface  of  - 
the  wooden  part,  and  the  intermediate  parts  are  lefs  ' 
ftrained.  It  is  alinoft  impoflible  to  affign  the  exaft  pro¬ 
portion  of  the  cohefive  forces  exerted  in  the  different 

parts. 
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°^Par^s*  Numberlefs  cafes  can  be  pointed  out  where  parts 
^  atena  s.  Qf  axqe  ar€  jn  a  ftate  of  compreffion,  and  where  it  is 
12  j  ^hl  more  difficult  to  determine  the  ftate  of  the  other 
But  when  particles.  We  mull  content  ourfelves  with  the  deduc- 
thc  experi-  tions  made  from  this  fimple  cafe,  which  is  fortunately 
fchere<rtt  ^  mo^  common*  the  experiments  juft  now  men- 
was  exact-  ^oned  the  centre  of  the  circle  is  by  no  means  the  neu- 
ly  the  tral  point,  and  it  is  very  difficult  to  afcertain  its  place  : 
fame.  but  when  this  confideration  occurred  to  us,  we  cafily 
freed  the  experiments  from  this  uncertainty,  by  extend¬ 
ing  the  lever  to  both  fides,  and  by  means  of  a  pulley  ap¬ 
plied  equal  force  to  each  arm,  a&ing  in  oppoftte  direc¬ 
tions.  Thus  the  centre  became  the  neutral  point,  and 
the  refiftance  to  twift  was  found  to  be  two-thirds  of  the 
12S  fimple  lateral  ftrength. 

Kxpen-  W e  beg  lea  ve  to  mention  here  that  our  fuccefs  in  thefe 

chalk,  day  exPer*ments  encouraged  us  to  extend  them  much  farther, 
and  wax,  hoped  by  thefe  means  to  difeover  the  abfolute  co- 

fatisfa&o.  hefion  of  many  fubftances,  which  would  have  required 
ry;  but  an  enormous  apparatus  and  a  moft  unmanageable  force 
timberh-  tear  ^lem  a^unc^er  diredlly.  But  we  could  reafon  with 
regular.  *  confidence  from  the  refiftance  to  twift  (which  we  could 
eafily  meafure),  provided  that  we  could  afcertain  the 
proportion  of  the  dire<ft  and  the  lateral  ftrengths.  Our 
experiments  on  chalk,  finely  prepared  clay,  and  white 
bees-wax  (of  one  melting  and  one  temperature),  were 
very  confident  and  fatisfa&ory.  But  w^e  have  hitherto 
found  great  irregularities  in  this  proportion  in  bodies  of 
a  fibrous  texture  like  timber.  Thefe  are  the  moft  im¬ 
portant  cafes,  and  we  Hill  hope  to  be  able  to  accompliffi 
our  project,  and  to  give  the  public  fome  valuable  infor¬ 
mation.  This  being  our  foie  object,  it  was  our  duty  to 
mention  the  method  which  promifes  fuccefs,  and  thus 
excite  others  to  the  talk  ;  and  it  will  be  no  mortifica¬ 
tion  to  us  to  be  deprived  of  the  honour  of  being  the  firft 
who  thus  adds  to  the  ftock  of  experimental  knowledge. 

When  the  matter  of  the  axle  is  of  the  moft  fimple 
texture,  fuch  as  that  of  metals,  we  do  not  conceive  that 
the  length  of  the  axle  has  any  Influence  on  the  fra&ure. 
It  is  otherwife  if  it  be  of  a  fibrous  texture  like  timber  : 
the  fibres  are  bent  before  breaking,  being  twilled  into 
fpirals  like  a  cork-fcrew.  The  length  of  the  axle  has 
fomewhat  of  the  influence  of  a  lever  in  this  cafe,  and  it 
is  eafier  wrenched  afunder  if  long.  Accordingly  we 
have  found  it  fo  j  but  we  have  not  been  able  to  reduce 
i19  this  influence  to  calculation. 

Concluding  Our  readers  are  requefted  to  accept  of  thefe  endea- 
se marks.  vours  to  communicate  information  on  this  important  and 

difficult  fubjeft.  We  are  duly  fenfible  of  their  imper¬ 
fection,  but  flatter  ourfelves  that  we  have  in  many  in- 
ftances  pointed  cut  the  method  which  muft  be  purfued 
for  improving  our  knowledge  on  this  fubjeft  ;  and  we 
have  given  the  Englilh  reader  a  more  copious  lift  of  ex¬ 
periments  on  the  ftrength  of  materials  than  he  will  meet 
with  in  our  language.  Many  ufeful  dedu&ions  might 
be  made  from  thefe  premifes  refpeCting  the  manner  of 
difpofing  and  combining  the  ftrength  of  materials  in  our 
ftruClures.  The  beft  form  of  joints,  mortifts,  tenons, 
fcarphs  *,  the  rules  for  joggling,  tabling,  faying,  fifliing, 
&c.  pra&ifed  in  the  delicate  art  of  maft-makmg,  are  all 
founded  on  this  doCtrine  :  but  the  difeuffion  of  thefe 
would  be  equivalent  to  writing  a  complete  treatife  of 
carpentry.  We  hope  that  this  wrill  be  executed  by  fome 
intelligent  mechanician,  for  there  is  nothing  in  our  lan¬ 
guage  on  this  fubjeft  but  what  is  almoft  contemptible  > 

3 


yet  there  is  no  mechanic  art  that  is  more  fufceptible  of  Strength- 
fcientific  treatment.  Such  a  treatife,  if  well  executed,  eners 
could  not  fail  of  being  well  received  by  the  public  in  \ 
this  age  of  mechanical  improvement.  ■  Mroklng*, 

,  STRENGTHENERS,  or  Corroborants,  fuch  me¬ 
dicines  as  are  fuppofed  to  add  to  the  firmnefs  of  the  fo- 
lids.  See  Materia  Medica  Index. 

STREI  CH1NG,  in  Navigation ,  is  generally  under- 
ftood  to  imply  the  progreffion  of  a  {hip  under  a  great 
furface  of  fail,  when  clofe -hauled.  The  diffeience  be¬ 
tween  this  term  and  Jlanding ,  con  lifts  apparently  in  the 
quantity  of  fail  j  which  in  the  latter  may  be  very  mo¬ 
derate  ;  but  ft  retching  generally  fignifies  excefs  j  as,  we 
faw  the  enemy  at  daybreak  ft  retching  to  the  fouthward 
under  a  croud  of  fail,  &c.  Falconer . 

STRETTO,  in  Italian  mufic,  is  fometimes  ufed  to 
fignify  that  the  meafure  is  to  be  fhort  and  concife,  and 
confequently  quick.  In  this  fenfe  it  ftands  eppofed  to 
Largo. 

STRIATED  leaf,  among  botanifts,  one  that  has  a 
number  of  longitudinal  furrows  on  its  furface. 

SIRIKE,  a  meafure  of  capacity,  containing  four  bu« 
fhels.  Alfo  an  inftrument  ufed  in  meafuring  corn. 

STRIX,  the  owl  )  a  genus  of  birds  belonging  to  the 
order  of  accipitres.  See  ORNITHOLOGY  Index . 

The  bubo ,  or  great-eared  owl  inhabits  inacceffible 
rocks  and  defert  places,  and  preys  on  hares  and  feather¬ 
ed  game.  Its  appearance  in  cities  was  deemed  an  un-  _ 
lucky  omen  ,  Rome  itfelf  once  underwent  a  lull  ration 
becaufe  one  of  them  ftrayed  into  the  capitol.  The  an¬ 
cients  had  them  in  the  utmoft  abhorrence  \  and  thought 
them,  like  the  lcreech-ovvls,  the  meffengers  of  death* 

PHny  ftyles  it  Vubo  funebris ,  and  noElis  monflrum . 

So/aque  culminibus  ferali  carmine  bubo 

S<rpe  queri  et  lotigas  in  Jietum  due  ere  voces .  Virgil. 

Perch’d  on  the  roof,  the  bird  of  night  complains, 

In  lengthen’d  Ihrieks  and  dire  funereal  ftrains. 

STROBILUS,  in  Botany ,  a  pericarp  formed  frem 
an  amentum  by  the  hardening  of  the  feales. 

STROKING,  or  rubbing  gently  with  the  hand,  a 
method  which  has  been  employed  by  fome  perfons  for 
curing  difeafes. 

Mr  Greatrukes  or  Greatrix,  the  famous  Irllh  ftroker, 
is  faid  to  have  performed  many  wonderful  cures.  He 
gives  the  following  account  of  his  difeovery  of  this  art, 
and  of  the  fuccefs  with  which  he  praflifed  it.  “  About  See  Brief 
1662  I  had  an  impulfe  (fays  he),  or  a  ftrarge  perfualion  Account  of 
in  my  own  mind  (of  which  I  am  not  able  to  give  any  ^fn^Great* 
rational  account  to  another),  which  did  very  frequently  rakes, 
fuggeft  to  me,  that  there  was  bellowed  on  me  the  giftLor.d.  1 666, 
of  curing  the  king’s  evil  5  which,  for  the  extraordinary- 4t0* 
nefs  of  it,  I  thought  fit  to  conceal  for  fome  time }  but  at 
length  I  communicated  this  to  my  wife,  and  told  her, 
that  I  did  verily  believe  that  Gcd  had  given  me  the 
bleffing  of  curing  the  king’s  evil ;  for  whether  I  were 
in  private  or  public,  Beeping  or  waking,  ftill  I  had  the 
fame  impulfe.  But  her  reply  to  me  was,  that  (he  con¬ 
ceived  this  xvas  a  ftra.nge  imagination  ;  yet,  to  prove  the 
contrary,  a  few  days  after  there  was  one  William  Ma¬ 
ther  of  Salterbridge  in*  the  parilh  of  Lifmore,  who 
brought  his  fon  William  to  my  houfe,  defiring  my  wife 
to  cure  him,  who  was  a  perfon  ready  to  afford  her  cha¬ 
rity  to  her  neighbours,  according  to  her  fm all  /kill  in 

chiiurgery* 
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chirurgery.  On  which  my  wife  told  me,  there  was  one 
that  had  the  king’s  evil  very  grievoufly  in  the  eyes, 
cheek,  and  throat*,  whereupon  I  told  her,  that  (he 
(hould  now  fee  whether  this  was  a  bare  fancy  or  imagi¬ 
nation,  as  (he  thought  it,  or  the  dilates  of  God’s  Spirit 
On  my  heart.  Then  I  laid  my  hands  on  the  places  af¬ 
fected,  and  prayed  to  God  for  Jefus  fake  to  heal  him  ; 
and  bid  the  parent  two  or  three  days  afterwards  to  bring 
the  child  to  me  again,  which  accordingly  he  did  3  and  I 
then  faw  the  eye  was  almoft  quite  whole  3  and  the  node, 
which  was  almoft  as  big  as  a  pullet’s  egg,  was  fuppu- 
rated  *,  and  the  throat  ftrangely  amended  3  and,  to  be 
brief  (to  God’s  glory  I  fpeak  it)  within  a  month  dif- 
«harged  itfelf  quite,  and  was  perfectly  healed,  and  fo 
continues,  God  be  praifed.*’ 

Then  there  came  to  him  one  Margaret  Mackfhane  of 
Ballinecly,  in  the  parifh  of  Lifmore,  who  had  been  af¬ 
flicted  with  the  evil  above  feven  years,  in  a  much  more 
violent  degree  3  and  foon  after,  his  fame  increafing,  he 
cured  the  fame  difeafe  in  many  other  perfons  for  three 
years.  He  did  not  meddle  all  this  time  with  any  other 
di  (temper  *,  till  about  the  end  of  thefe  three  years,  the 
ague  growing  epidemical,  he  found,  as  formerly,  that 
there  was  bellowed  on  him  the  gift  of  curing  that  di¬ 
feafe.  He  cured  Colonel  Phaire,  of  Cahirmony  in  the 
county  of  Corke,  of  an  ague,  and  afterwards  many  other 
perfons  of  different  diitempers,  by  ftroking  *,  fo.that  his 
name  was  wonderfully  cried  up,  as  if  fome  divine  per- 
fon  had  been  fent  from  above.  January  1665-6,  he 
came  over  to  England,  at  the  requeft  of  the  earl  of  Or¬ 
rery  3  in  order  to  cure  the  lady  of  the  lord-vifcount 
Conway,  of  Ragley  in  Warwickfliire,  who  had  for  many 
years  laboured  under  a  molt  violent  headache.  He 
Raid  at  Ragley  three  weeks  or  a  month  3  and  though 
he  failed  in  his  endeavours  to  relieve  that  lady,  he 
cured  vail  numbers  of  people  in  thofe  parts  and  at  Wor- 
cefter. 

Though  we  are  no  friends  to  the  marvellous,  nor  be¬ 
lieve  it  poftible  that  either  the  king’s  evil  or  ague  can  be 
cured  by  ftroking  or  friCtion  of  any  kind,  whether  gentle 
or  fievere,  we -have  no  helitation  to  acknowledge  that 
many  cures  might  be  performed  by  Mr  Greatrakes. 
Every  reileCting  perfon  who  reads  the  foregoing  account 
which  he  gives  of  himfelf  will  fee  that  he  was  an  enthu- 
fiaft,  and  believed  himfelf  guided  by  a  particular  revela¬ 
tion  ;  and  fuch  is  the  credulity  of  mankind,  that  his  pre¬ 
tentions  were  readily  admitted,  and  men  crouded  with 
eagernefs  to  be  relieved  of  their  difeafes.  But  it  is  well 
known  to  phyficians,  that  in  many  cafes  the  imagination 
has  accompli Ihed  cures  as  wonderful  as  the  force  of  me¬ 
dicine.  It  is  owing  chiefly  to  the  influence  of  imagina- 
tion  that  we  have  fo  many  accounts  from  people  of  ve¬ 
racity  of  the  wonderful  effects  of  quack  medicines.  We 
are  perfe£tly  affured  that  thefe  medicines,  by  their  na¬ 
tural  operation,  can  never  produce  the  effedts  afcribed 
to  them  ;  for  there  is  no  kind  of  proportion  between 
the  medicine  and  the  effeft  produced,  and  often  no  con¬ 
nection  between  the  medicine  and  the  difeafe. 

STROMATEUS,  a  genus  of  fiflies  belonging  to  the 
order  of  apodes.  See  ICHTHYOLOGY  Index . 

STROMBOLI,  the  molt  northern  of  the  Lipari 
i (lands.  It  is  a  volcano,  which  conftantly  difcharges 

much  fire  and  fmoke.  It  rifes  in  a  conical  form  above 
the  furface  of  the  fea.  On  the  eaft  fide  it  has  three  or 
four  little  craters  ranged  near  each  other,  not  at  the 
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fummit,  but  on  the  declivity,  nearly  at  two-thirds  of  its  Stromboli- 
height.  But  as  the  furface  of  the  volcano  is  very  rug-  & 
ged  and  interfiled  with  hollow  ways,  it  may  be  natu¬ 
rally  concluded,  that  at  the  time  of  fome  great  eruption, 
the  fummit  and  a  part  of  this  fide  fell  in,  as  mud  have 
happened  alfo  to  Vefuvius  5  confequently,  the  common 
chimney  is  at  this  day  on  the  declivity,  although,  al¬ 
ways  in  the  centre  of  the  whole  bafe.  It  is  inhabited 
notwithflanding  its  fires  3  but  care  is  taken  to  avoid  the 
proximity  of  the  crater,  which  is  yet  much  to  be  feared. 

“  I  was  afifured  (fays  M.  de  Luc)  by  an  Engliftiman, 
who,  like  me,  had  the  curiofity  to  vifit  thefe  ifles,  that 
the  fine  weather  having  invited  him  and  his  company 
to  land  at  Stromboli,  they  afeended  a  volcano,  whofe 
craters  at  that  time  threw  out  nothing  ;  but  that  while 
they  were  attentively  viewing  them,  unapprehenfive  of 
any  danger,  they  were  luddenly  faluted  by  fuch  a  fu¬ 
rious  difcharge,  as  to  be  obliged  to  retreat  with  preci¬ 
pitation,  and  not  without  one  of  the  company  being 
wounded  by  a  piece  of  fcoria.”  Of  all  the  volcanoes 
recorded  in  hiftcry,  Stromboli  feems  to  be  the  only  one 
that  burns  without  ceafing.  Etna  and  Vefuvius  often 
lie  quiet  for  many  months,  and  even  years,  without 
the  lead  appearance  of  fire  3  but  Stromboli  is  ever  at 
work,  and  for  ages  pad  has  been  looked  upon  as  the 
great  lighthoufe  of  thefe  feas.  E.  Long.  15.  45.  N. 

Lat.  30.  0. 

STROMBUS,  a  genus  of  (hell-fifh.  See  Concho- 
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It  is  fuppofed  to  be  the  ancient  Pc- 

(,iJiVll  _ _ a  confpicuous  figure  in  the  fecomi 

Punic  war  by  its  obftinate  refiftance  ngainft  Hannibal. 
Near  its  walls  Marcellus  the  rival  of  Hannibal  was  (lain 
in  a  (kirmifh.  E.  Long.  17.  26.  N.  Lat.  39.  20. 

STRONTITES,  or  Strontian  earth,  fo  called 
from  having  been  difcovered  at  Strontian  in  Scotland. 
See  Chemistry  Index. 

STROPHE,  in  ancient  poetry,  a  certain  number  of 
verfes,  including  a  perfect  fenfe,  and  making  the  firft 
part  of  an  ode.  See  Poetry,  N°  130. 

STRUMPE,  fcrophulous  tumours  arifing  on  the  neck 
and  throat,  conftituting  what  is  commonly  called  the 
king's  evil .  See  Medicine  Index. 

STRUMPFIA,  a  genus  of  plants  belonging  to  the 
clafs  fyngenefia.  See  Botany  Index. 

STRUTHIO,  a  genus  of  birds  belonging  to  the  or¬ 
der  of  grallas.  See  Ornithology  Index . 

STRUTHIOLA,  a  genus  of  plants  belonging  to  the 
clafs  of  tetrandria.  See  Botany  Index . 

STRYCHNOS,  a  genus  of  plants  belonging  to  the 
clafs  pentandria,  and  in  the  natural  fyftem  ranging  un¬ 
der  the  28th  order,  luridcc.  See  Botany  Index. 

STRYMON,  in  Ancient  Geography,  formerly  Cono~ 
%us  ;  a  river  conflituting  the  ancient  limits  of  Macedo¬ 
nia  and  Thrace  3  rifing  in  Mount  Scombrus  (  Ariftotle)^ 
Authors  differ  as  to  the  modern  name  of  this  river. 

STRYPE,  John,  was  defeended  from  a  German  fa¬ 
mily,  bon:  at  London,  and  educated  at  Cambridge..  He 
was  vicar  of  Low  Layton  in  Effex,  and  diftinguifhed 
himfelf  by  his  compilations  of  Lives  and  Memoirs  3  in 
which,  as  Dr  Birch  remarks,  his  fidelity  and  induftry 
will  always  give  a  value  to  his  writings,  however  defti- 
t  G  tutc 
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(  tute  they  may  be  of  the  graces  of  flyle.  He  died  in 
1737,  after  having  enjoyed  his  vicarage  near  68  years. 


at  Edinburgh 


STUART,  Dr  Gilbert,  was  born 
in  the  year  1 74 His  father  Mr  George  Stuart  was 
profeflor  of  humanity  in  the  univerfity,  and  a  man  of 
confiderable  eminence  for  his  claffical  tafle  and  litera¬ 
ture.  For  thefe  accomplifhments  he  was  probably  in¬ 
debted  in  no  fmall  degree  to  his  relation  the  celebrated 
Ruddiman,  with  whom  both  he  and  his  fon  converfed 
familiarly,  though  they  afterwards  united  to  injure  his 
fame. 

Gilbert  having  finiflied  his  claffical  and  philofophical 
ftudies  in  the  grammar-fchool  and  univerfity,  applied 
himfelf  to  jurifprudence,  without  following,  or  probably 
intending  to  follow,  the  profefiion  of  the  law.  For  that 
profeffion  he  has  been  reprefented  as  unqualified  by  in¬ 
dolence  3  by  a  pallion  which  at  a  very  early  period  of 
life  he  difplayed  for  general  literature  3  or  by  boundlefs 
difiipation  : — and  all  thefe  circumftances  may  have  con¬ 
tributed  to  make  him  relinquifh  purfuits  in  which  he 
could  hope  to  fucceed  only  by  patient  perfeverance  and 
flnft  decorum  of  manners.  That  he  did  not  wafte  his 
youth  in  idlenefs,  is,  however,  evident  from  An  Hiflori- 
cal  Diflertation  concerning  the  Antiquity  of  the  Britifh 
Conflitution,  which  he  publifhed  before  he  had  com¬ 
pleted  his  twenty-fecond  year,  and  which  had  fo  much 
merit  as  to  induce  the  univerfity  of  Edinburgh  to  confer 
upon  the  author,  though  fo  young  a  man,  the  degree  of 

After  a  ftudious  interval  of  fome  years,  he  produced 
a  valuable  work,  under  the  title  of  A  View  of  Society 
in  Europe,  in  its  Progrefs  from  Rudenefs  to  Refinement  3 
or,  Inquiries  concerning  the  Hiflory  of  Laws,  Govern¬ 
ment,  and  Manners.  He  had  read  and  meditated  with 
patience  on  the  mod  important  monuments  of  the  mid¬ 
dle  ages  3  and  in  this  volume  (which  fpeedily  reached  a 
fecond  edition)  he  aimed  chiefly  at  the  praife  of  origina¬ 
lity  and  invention,  and  difcovered  an  indufiry  that  is  fel- 
dom  connected  with  ability  and  difcernment.  About 
the  time  of  the  publication  of  the  firft  edition  of  this 
performance,  having  turned  his  thoughts  to  an  acade¬ 
mical  life,  he  afked  for  the  profeffoifhip  of  public  law 
in  the  univerfity  of  Edinburgh.  According  to  his  own 
account  he  had  been  promifed  that  place  by  the  mini- 
fler,  but  had  the  mortification  to  fee  the  profefiorfhip 
bellowed  on  another,  and  all  his  hopes  blalled  by  the  in¬ 
fluence  of  Dr  Robert  fon,  whom  he  reprefented  as  under 
obligations  to  him. 

To  the  writer  of  this  article,  who  was  a  ftranger  to 
thefe  rival  candidates  for  hiftorical  fame,  this  part  of  the 
llory  feems  very  incredible  3  as  it  is  not  eafy  to  conceive 
how  it  ever  could  be  in  the  power  of  Dr  Stuart  to  ren¬ 
der  to  the  learned  Principal  any  effential  fervice.  It 

was  believed  indeed  by  the  earl  of  Buchan,  and  by 
others,  v;ho  obfqrved  that  the  illiberal  jealoufy  not  un¬ 
frequent  in  the  world  of  letters,  was  probably  the  fource 
of  this  oppofition  3  which  entirely  broke  the  intimacy  of 
two  perfons  who,  before  that  time,  were  under  flood  to 
be  on  the  moll  friendly  footing  with  each  other.  In¬ 
gratitude,  however,  is  as  likely  to  have  been  the  vice  of 
Dr  Stuart  as  of  Dr  Robertfon  3  for  we  have  been  told 
*  Chalmers  by  a  writer  *,  who,  at  leaf!  in  one  inflance,  has  com- 

mhu  Life  pjetely  pro  td  what  he  affirms,  that  “  fuch  w*as  Gilbert 

cfJLiudi-  gtuart3s  laxity  of  principle  as  a  man,  that  he  confidered 
ingratitude  as  one  of  the  moil  venial  fins fuch  was  his 
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conceit  as  a  writer,  that  he  regarded  no  one’s  merits  but 
his  own  3  fuch  w^ere  his  difappointments,  both  as  a  writer 
and  a  man,  that  he  allowed  his  peeviihnefs  to  four  into 
malice,  and  indulged  his  malevolence  till  it  fettled  in 
corruption.” 

Soon  after  this  difappointment,  Dr  Stuart  went  to 
London,  where  he  became  from  1768  to  1774  one  of 
the  writers  of  the  Monthly  Review.  In  1772  Dr  Adam, 
reftor  of  the  high-fchool  at  Edinburgh,  publiffied  a  La¬ 
tin  Grammar,  which  he  intended  as  an  improvement  of 
the  famous  Ruddiman’s.  Stuart  attacked  him  in  a  pam¬ 
phlet  under  the  name  of  Bujhby ,  and  treated  him  with 
much  feverity.  In  doing  this,  he  was  probably  aftuated 
more  by  fome  perfonal  diflike  of  Dr  Adam  than  by  re¬ 
gard  for  the  memory  of  his  learned  relation  3  for  on 
other  occafions  he  (bowed  fufficiently  that  he  had  no  re¬ 
gard  to  Ruddiman’s  honour  as  a  grammarian,  editor,  or 
critic. 

In  1774  he  returned  to  his  native  city,  and  began  the 
Edinburgh  Magazine  and  Review,  in  which  he  difcufied 
the  liberty  and  conflitution  of  England,  and  diftinguifh- 
ed  himfelf  by  an  inquiry  into  the  charafter  of  John  Knox 
the  reformer,  whofe  principles  he  reprobated  in  the 
fevered  terms.  About  this  time  he  revifed  and  publifh- 
ed  Sullivan’s  Leftures  on  the  Conflitution  of  England. 
Soon  after  he  turned  his  thoughts  to  the  hiflory  of  Scot¬ 
land,  and  publifhed  Obfervations  concerning  its  Public 
Law  and  Conftitutional  Hiflory  3  in  which  he  examined 
with  a  critical  care  the  preliminary  book  to  Dr  Robert- 
Ton’s  Hiflory.  His  next  work  was  The  Hiflory  of  the 
Reformation  3  a  book  which  deferves  praife  for  the  eafy 
dignity  of  the  narrative,  and  for  flrift  impartiality.  His 
laft  great  work,  The  Hiflory  of  Scotland  from  the  Efta- 
blifhment  of  the  Reformation  to  the  Death  of  Queen 
Mary,  which  appeared  in  1782,  has  been  very  gene¬ 
rally  read  and  admired.  His  purpofe  wTas  to  vindicate 
the  charafter  of  the  injured  queen,  and  expofe  the  wTeak- 
nefs  of  the  arguments  by  which  Dr  Robertfon  had  en¬ 
deavoured  to  prove  her  guilty  :  but  though  the  ftyle  of 
this  work  is  his  own,  it  contains  very  little  matter  which 
was  not  furniflied  by  Goodall  and  Tytler  3  and  it  is  with 
the  arms  which  thefe  two  writers  put  into  his  hands  that 
Dr  Stuart  attacked  his  great  antagonifl. 

In  1782  he  once  more  vifited  London,  and  engaged 
in  the  Political  Herald  and  Englifli  Review  3  but  the 
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jaundice  and  dropfy  increafing  on  him,  he  returned  by 
(ea  to  his  native  country,  where  he  died  in  the  houfe  of 
his  father  on  the  13  th  of  Auguft  1786. 

In  his  perfon  Dr  Stuart  was  about  the  middle  fize  and 
juftly  proportioned.  Plis  countenance  was  modefl  and 
expreffive,  fometimes  glowing  with  fentiments  of  friend- 
fhip,  of  which  he  was  truly  fufceptible,  and  at  others 
darting  that  fatire  and  indignation  at  folly  and  vice  which 
appear  in  fome  of  his  writings.  He  was  a  boon  com¬ 
panion  3  and,  with  a  conflitution  that  might  have  flood 
the  (hock  of  ages,  he  fell  a  premature  martyr  to  intem¬ 
perance.  His  talents  were  certainly  great,  and  his  wri¬ 
tings  are  ufeful  3  but  he  feems  to  have  been  influenced 
more  by  pafiion  than  prejudice,  and  in  his  charafter 
there  was  not  much  to  be  imitated. 

STUCCO,  in  building,  a  compofition  of  white  mar¬ 
ble  pulverifed,  and  mixed  with  plafler  of  lime  3  and  the 
whole  being  fifted  and  wrought  up  with  water,  is  to  be 
ufed  like  common  plafler  :  this  is  called  by  Pliny  mar- 
moral  inn  opus,  and  albarium  opus. 
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Stucco.  A  patent  has  been  granted  to  Mr  B.  Higgins  for  in- 

- v - -  venting  a  new  kind  of  ftucco,  or  water-cement,  more 

firm  and  durable  than  any  heretofore.  Its  composition, 
as  extracted  from  the  fpecification  figned  by  himfelf,  is 
as  follows:  “  Drift-fand,  or  quarry  (a)  land,  which 
confifts  chiefly  of  hard  quartofe  flat-faced  grains  with 
fharp  angles  ;  which  is  the  freeft,  or  may  be  moft  eafily 
freed  by  walhing,  from  clay,  falts,  and  calcareous,  gyp- 
feous,  or  other  grains  lefs  hard  and  durable  than  quartz ; 
which  contains  the  fmalleft  quantity  of  pyrites  or  heavy 
metallic  matter  infeparable  by  vv  a  filing  *,  and  which  luf- 
fers  the  fmalleft  diminution  of  its  bulk  in  walhing  in  the 
following  manner — is  to  be  preferred  before  any  other. 
And  where  a  coarfe  and  a  fine  fand  of  this  kmd,  and 
correfponding  in  the  fize  of  their  grains  with  the  coarfe 
and  fine  fands  hereafter  defcribed,  cannot  .  be  eafiiy 
procured,  let  fuch  fand  of  the  foregoing  quality  be  cho- 
fen  as  may  be  forted  and  cleanfed  in  the  following  man-, 
ner  : 

Let  the  fand  be  fifted  in  ftreaming  clear  water, 
through  a  fieve  which  {hall  give  paffage.  to  all  fuch 
grains  as  do  not  exceed  one-fixteenth  of  an  inch  in  dia¬ 
meter  ;  and  let  the  ftream  of  water  and  the  lifting  be  re¬ 
gulated  fo  that  all  the  fand,  which  is  much  finer  than 
the  Lynn-fand  commonly  ufed  in  the  London  glafs- 
houfjs,  together  with  clay  and  every  other  matter  fpeci- 
fically'lighter  than  fand,  may  be  wafhed  away  with  the 
ftream,  whUft  the  purer  and  coavfer  fand,  which  palfes 
through  the  fieve,  fubfides  in  a  convenient  receptacle, 
and  whi lft  the  coarfe  rubbilh  and  rubble  remain  on  the 
fieve  to  be  rejected. 

«  Let  the  ’fand  which  thus  fubfides  in  the  receptacle 
be  wafhed  in  clean  ftreaming  water  through,  a  finer 
fieve,  fo  as  to  be  further  cleanfed  and  forted  into  two 


parcels  $  a  coarfer,  which  will  remain  in  the  fieve  which 
is  to  give  paffage  to  fuch  grains  of  land  only  as  are  lefs 
than  one-thirtieth  of  an  inch  in  diameter,  and  which  is 
to  be  faved  apart  under  the  name  of  coarfe  fand ;  and  a 
finer,  which  will  pafs  through  the  neve  and  fubfide 
in  the  water,  and  which  is  to  be  faved  apart  under  the 
name  oi  fine  fa  nd.— Let  the  coarfe  and  the  fine  fand  be 
dried  feparately,  either  in  the  fun  or  on  a  clean  iron- 
plate,  let  on  a  convenient  furface,  in  the  manner  of  a 

fand-heat  (b).  ,  .  .  , 

“  Let  lime  be  chofen  (c)  which  is  ftone-lime,  winch 
heats  the  moft  in  flaking,  and  flakes  the  quickeft  when 
duly  watered  *,  which  is  the  freftieft  made  and  doled 
kept  :  which  diffolves  in  diftilled  vinegar  with,  the  lead 
effervefcence,  and  leaves  the  fmalleft  refidue  infoluble, 
and  in  this  refidue  the  fmalleft  quantity  of  clay,  gyplum, 

or  martial  matter.  . 

“  Let  the  lime  chofen  according  to  theie  important 
rules  be  put  in  a  brafs-wired  fieve  to  the  quantity  of  14 
pounds.  Let  the  fieve  be  finer  than  either  of  the  lore- 
going  ;  the  finer,  the  better  it  will  be  :  let  the  lime  be 
flaked  (d)  by  plunging  it  in  a  butt  filled  with  fott  wa¬ 
ter  and  railing  it  out  quickly  and  fuftering  it  to  heat 
and  fume,  and  by  repeating  this  plunging  and  railing 
alternately,  and  agitating  the  lime,  until  it  be  made  to 
pafs  through  the  fieve  into  the  water  ;  and  let  the  part 
of  the  lime  which  does  not  eafily  pafs  through  the  fieve 
be  reje&ed  :  and  let  frefli  portions  of  the  lime  be  thus 
ufed,  until  as  many  (e)  ounces  of  lime  have  .paffed 
through  the  fieve  as  there  are  quarts  of  water  in  the 
butt.  &  Let  the  water  thus  impregnated  Hand  in  the  butt 
clofely  covered  (f)  until  it  becomes  clear ;  and  through 
wooden  (G)  cocks  placed  at  different  heights  in  the 
butt'),  let  the  clear  liquor  be  drawn  off  as  faff  (h)  and 
r  G  2  as 
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the  evaporation  will  be  very  flow,  and  the  fand  which  lies  next  the  iron  plate,  by  being  overheated,  will  be  difco- 

l07cy.  The  preference  given  to  fl one-lime  is  founded  on  the  prefent  praftice  in  the  burning  of  lime  and  on  the 
clo fer  texture  of  it,  which  prevents  it  from  being  fo  foon  injured  by  expofure  to.the  air  as  the  more  Pongy  cha  k- 
fime  is  5 To  on  the  popular  notion  that  ftone-lime  has  fomething  in  it  whereby  ,t  excels  he  bett  chalk  m .  the  ce¬ 
menting  properties.  Tbe  gypfum  contained  in  lime-ftone  remains  unaltered,  or  very  little  altered,  in  the  inie, 
after  the  burning  ;  but  it  is  not  to  be  expefted  that  clay  or  martial  matter  (hould  be  found  m  their  native  ftate :  in 
,  1  1:  ?.  for  thev  concrete  or  vitrify  with  a  part  of  the  calcaieous  earthy  and  conftitute  the  hard  grains 

or  lumps' which  remain  undiffolved  in  weak  acids,  or  are  reparable  from  the  flaked  lime  by  lifting  it  immediately 

WfDf“: TWsmethod  of  impregnating  the  water  with  lime  is  not  the  only  one  which  may  be  adopted.  It  is,  how¬ 
ever  preferred  before  others,  becaufe  the  water  clears  the  fooner  in  confequence  of  its  being  warmed  by  the  ilakin 
lime’-  Pand  the  gypfeous  part  of  the  lime  does  not  diffufe  itfelf  in  the  water  fo  freely  in  this  way  as  u  does  when  the 
lme  is  flakedto  fine  powder  in  the  common  method,  and  is  then  blended  with  the  water ;  for  the  gypfeous  part  of 
£  lime  flakes  at  firftP into  grains  rather  than  into  fine  powder,  and  will  remain  on  the  fieve  after  the :  pure  hm has 
paffed  through  long  enough  to  admit  of  the  intended  fepamtion ;  but  when  the  lime  is  otherwile  flaked,  the  gyp- 
feou<  grains' have  time  to  flake  to  a  finer  powder,  and  palling  through  the  fieve,  d.ffo  ve  in  ‘^.^^u'T^annJt 
the  lime.  I  have  imagined  that  other  advantages  attended  this  method  of  preparing  the  lime-watei,  but  I  canno. 

ye(5)e“k  If  th?wat« Sfsm  more  acidulous  gas  than  is  ufually  found  in  river  or  rain  water,  a  fourth  part  of 

cruft  Schformf  r-the  furface  of  the  water  ought  not  to  be  broken  for  it  aff.fts  in  ex- 
eluding  the  air,  and  preventing  the  abforption  of  acidulous  gas  whereby  the  lime-water  is  .poi^d. 

“  Brafs-cocks  are  apt*to  colour  a  part  of  the  liquor.  ,  f  u  Tf 

(h)  “  Lime-water  cannot  be  kept  many  days  unimpaired,  in  any  veffels  that  are  not  peneftly  air- tig  1  . 
the  liquor  be  drawn  off  before  it  clears,  it  will  contain  whiting,  which  is  injurious ;  and  i.  it  be  no.  mftantly 
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^  as  low  as  the  lime  fubfides,  for  ufe. 

■*'  I  call  the  cementing  liquor  (i).  The  freer  the  water  is 
Irom  (aline  matter,  the  better  will  be  the  cementing  li- 
<]uor  made  with  it. 

“  Let  56  pounds  of  the  aforefaid  chofen  lime  be  fla- 
ked,  by  gradually  fprinkling  on  it,  and  efpecially  on 
the  unflaked  pieces,  the  cementing  liquor,  in  a  clofe 
(lO  dean  place.  Let  the  flaked  part  be  immediately 
fifted  through  the  lafl -mentioned  fine  brafs-wired 
fieve:  Let  the  lime  which  paffes  be  ufed  inftantly,  or 
kept  111  air-tight  vcffels,  and  let  the  par.t  of  the  lime 

which  does  not  pafs  through  the  fieve  be  reje&ed  (\i). _ 

This  finer  richer  part  of  the  lime  which  paffes  through 
the  fieve  I  call  purified  lime . 

“  Let  bone-afli  be  prepared  in  the  ufual  manner,  by 
grinding  the  whitefi  burnt  bones,  but  let  it  be  fifted,  to 
be  much  finer  than  the  bone-afh  commonly  fold  for  ma¬ 
king  cupels. 

“  The  mo-^  eligible  materials  for  making  my  cement 
being  thus  prepared,  take  j6  pounds  of  the  coarfe  fand 
and  42  pounds  of  the  fine  fand  ';  mix  them  on  a  large 
plank  of  hard  wood  placed  horizontally ;  then  fpread 
the  fand  fo  that  it  may  ftand  to  the  height  of  fix  inches, 
with  a  flat  furface  on  the  plank  \  wet  it  with  the  ce¬ 
menting  liquor  5  and  let  any  fuperfluous  quantity  of  the 
liquor,  which  the  fand  in  the  condition  deferibed  cannot 
retain,  flow  away  off  the  plank.  To  the  wetteft  fand 
add  .14  pounds  of  the  putrefied  lime  in  fcveral  fucceflive 
portions,  mixing  and  beating  them  up  together  in  the 
rnean  time  with  the  inftruments  generally  ufed  in  mak¬ 
ing  fine  mortar:  then  add  14  pounds  of  the  bone-afh  in 
fucceflive  portions,  mixing  and  beating  all  together. 
The  quicker  and  the  more  perfe&ly  thefe  materials  are 
mixed  and  beaten  together,  and  the  fooner  the  cement 
thus  formed  is  ufed,  the  better  (n)  it  will  be.  This  I 
call  the  water-cement  coarfe-grained. ,  which  is  to  be  ap- 


[  ]  S  T  0 

This  clear  liquor  plied  in  building,  pointing,  plaftering,  ftuecoW,  or 
other  work  as  mortar  and  Ifucco  now  are;  with  this 
difference  chiefly,  that  as  this  cement  is  fliortcr  than 
mortar  or  common  flucco,  and  dries  Cooner,  it  ought  to 
lie  worked  expeditioufly  in  all  cafes ;  and  in  ftuccoin-, 
it  ought  to  be  laid  on  by  Hiding  the  trowel  upwards  on 
it ;  that  the  materials  uied  along  with  this  cement  in 
building,  or  the  ground  on  which  it  is  to  be  laid  in  lluc- 
conig,  ought  to  be  well  wetted  with  the  cementing  li- 
quor  in  the  xnftant  of  laying  on  the  cement ;  and'that 
the  cementing  liquor  is  to  be  ufed  when  it  is  neceffary 
to  mo  men  the  cement,  or  when  a  liquid  is  required  to 
facilitate  the  floating  of  the  cement. 

“  When  fuch  cement  is  required  to  be  of  a  finer  tex¬ 
ture,  take  98  pounds  of  the  fine  fand,  wet  it  with  the 
cementing  liquor,  and  mix  it  with  the  purified  lime  and 
the  bone-afh  in  the  quantities  and  in  the  manner  above 
deferibed  ;  with  this  difference  only,  that  15  pounds  of 
lime,  or  (o)  thereabouts,  are  to  be  ufed  initead  of  14 
pounds  if  the  greater  part  of  the  fand  be  as  fine  as 
Lynn-fand.  I  his  I  call  water-cement  fine-grained .  It 
is  to  be  ufed  in  giving  the  lad  coating,  or  the  finifli  to 
any  work  intended  to  imitate  the  finer-grained  denes  or 
Ifucco.  But  it  may  be  applied  to  all  the  ufes  of  the 
water-cement  coarfe-grained,  and  in  the  fame  man- 
ner. 

.  “  When  for  ™y  of  the  foregoing  purpofes  of  point¬ 
ing,  building,  &c.  fucli  a  cement  is  required  much 
cheaper  and  conifer-grained,  then  much  coarfer  clean 
fand  than  the  foregoing  coarfe  fand,  or  well-wafhcd  fine 
rubble,  is  to  be  provided.  Of  this  coarfe  fand  or  rubble 
take  56  pounds,  of  the  foregoing  coarfe  fand  28  pounds, 
and  of  the  fine  fand  14  pounds  ;  and  after  mixing  thefe* 
and  wetting  them  with  the  cementing  liquor  in  the  fore¬ 
going  manner,  add  14  pounds,  or  fomewhat  lefs,  of 
the  (p)  purified  lime,  and  then  14  pounds  or  fomewhat 

lefs 


u  -d  after  it  is  drawn  limpid  from  the  butt  into  open  veffels,  it  will  grow  turbid  again,  and  depofit  the  lime 
changed  to  whiting  by  the  gas  abforbed  from  the  air.  The  calcareous  matter  which  fubfides  in  the  butt  refembles 
nroi^s  ffr'6  rar the  T-6  hLaS.been  more  fParing!y  ^ployed;  in  the  contrary  circumftances,  it  ap- 
&r  infidetftutc*on*tUrC  lntermedlate  ftate>  !t  !i  fit  for  the  common  compofition  of  the  plaflcrers 

I  ha]  noffufficienUy  eLmlned.  th!sffecification’ *  1  Preferred  tWs  before  that  of  lime-water,  on  grounds  which 

.  .'K)  “  The  7pour  which  arifes  in  the  flaking  of  lime  contributes  greatly  to  the  flaking  of  thefe  pieces  which  lie 
in  its  way  ;  and  an  unneceffiny  walre  of  the  liquor  is  prevented,  by  applying  it  to  the  l:me  heaped  in  a  pit  or  in  a 
vr(R  which  r-;ay  reftram  the  iflae  of  the  vapour,  and  direft  it  through  the  mag.  If  more  of  the  liquor  be  iffed 
from  IS  ‘’eCeirfy  ,to  d;‘ke  the  11  wiH  create  error  in  weighing  the  flaked  powder,  and  will  prevent  a  part  of  it 

romqiaffiiig  fieely  through  the  fieve.  I  he  liquid  is  therefore  to  be  tifed  fparingly,  and  the  lime  which  has  efcapcd 
its  action  is  to  be  fpnnkled  apart  with  frefh  liquor.  1 

(l)  “  When  the  aggregation  of  the  lumps  of  lime  is  thus  broken,  it  is  impaired  much  fooner  than  it  is  in  the 
jormer  Rate,  became  the  air  more  freely  pervades  it. 

(m)  “  Becaufe  it  confifts  of  lieterogeneoos  matter  or  of  ill-burnt  lime  ;  which  lafl  will  flake  and  pafs  through  the 

fieve,  if  the  lime  be  not  immediately  fifted  after  the  flaking,  agreeable  to  the  text.  ° 

(n)  “  Thefe  proportions  are  intended  for  a  cement  made  with  (harp  fand,  for  incruftation  in  expofed  fixations 

ivnere  it  is  nrceffiry  to  guard  againft  the  effeas  of  hot  weather  and  rain.  In  general,  half  this  quantity  of  bone’ 
albes  will  be  round  fufficient ;  and  although  the  incruftation  in  tliis  latter  cafe  will  not  harden  deeply  fo  foon  it 
will  b?  u  timafely  flronger,  provided  the  weather  be  favourable.  * 

“  The  injuries  which  lime,  and  mortar  Main  by  expofure  to  the  air,  before  the  cement  is  finally  placed  in  a  am- 
ercent  Rate,  are  great ;  and  therefore  our  cement  is  the  worfe  for  being  long  beaten,  but  the  better  as  it  is.  quickly 
bea’-cn  until  the  mixture  is  effected,  and  no  longer.  1  ' 

(o)  “  The  quantity  of  bone-afhes  is  not  to  be  increafed  with  that  of  the.  lime  ;  but  it  is  to  be  leffened  as  the 
exp  lure  and  purpofes  of  the  work  will  admit. 

(?)  “  J3ecaufe  lefs  lime  is  neceffary,  as  the  fand  coarfer. 
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lefs  of  the  bcne-afh,  mixing  them  together  in  the  man¬ 
ner  already  defcribed.  When  my  cement  is  required  to 
be  white,  white  fand,  white  liifte,  and  the  whited  bone- 
afh  are  to  be  chofen.  Gray  fand,  and  gray  bone-a(h 
formed  of  half-burnt  bones,  are  to  be  chofen  to  make 
the  cement  gray  j  and  any  other  colour  of  the  cement 
is  obtained,  either  by  choofing  coloured  fand,  or  by  the 
admixture  of  the  neceflavy  quantity  of  coloured  talc  in 
powder,  or  of  coloured,  vitreous,  or  metallic  powders, 
or  other  durable  colouring  ingredients  commonly  ufed  in 
paint. 

To  the  end  that  fuch  a  water-cement  as  I  have  de¬ 
fcribed  may  be  made  as  ufeful  as  it  is  poffible  in  all  cir- 
cumflances  ;  and  that  no  perfon  may  imagine  that  my 
claim  and  right  under  thefe  let ters-pa tent  may  be  eluded 
by  divers  variations,  which  may  be  made  in  the  forego¬ 
ing  procefs  without  producing  any  notable  defe&  in  the 
cement j  and  to  the  end  that  the  principles  of  this  art, 
as  well  as  the  art  itfelf,  of  making  my  cement,  may  be 
gathered  from  this  fpecification  and  perpetuated  to  the 
public  ;  I  fhali  add  the  following  observations  : 

“  This  my  water-cement,  whether  the  coarfe  or  fine 
grained,  is  applicable  in  forming  artificial  (lone,  by  ma¬ 
king  alternate  layers  of  the  cement  and  of  flint,  hard 
(lone,  or  brick,  in  moulds  of  the  figure  of  the  intended 
(lone,  and  by  expofing  the  maffes  fo  formed  to  the  open 
(<^)  air  to  harden. 

“  When  fuch  cement  is  required  for  water  (r)  fences, 
two -thirds  of  the  prefcribcd  quantity  of  bone-aihes  are 
to  be  omitted  j  and  in  the  place  thereof  an  equal  mea- 
fure  of  powdered  terras  is  to  be  ufed  *,  and  if  the  fand 
employed  be  not  of  the  coarfeft  fort,  more  terras  mud 
be  added,  fo  that  the  terras  fliall  be  by  weight  one-fixth 
part  of  the  weight  of  the  fand. 

“  When  fuch  a  cement  is  required  of  the  fined  grain 

(s)  or  in  a  fluid  form,  fo  that  it  may  be  applied  with  a 
brufli,  flint  powder,  or  the  powder  of  any  quartofe  or 
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hard  earthy  fubflance,  may  be  ufed  in  the  place  of  Stuce®; 
fand  ;  but  in  a  quantity  fmaller,  as  the  flint  or  other 
powder  is  finer  \  fo  that  the  flint-powder,  or  other  fuch 
powder,  fliall  not  be  more  than  fix  times  the  weight  of 
the  lime,  nor  lefs  than  four  times  its  weight.  The 
greater  the  quantity  of  lime  within  thefe  limits,  the 
more  will  the  cement  be  liable  to  crack  by  quick  drying, 
and  vice  verfa . 

“  Where  fuch  fand  as  I  prefer  cannot  be  convenient¬ 
ly  procured,  or  where  the  fand  cannot  be  conveniently 
wafhed  and  forted,  that  fand  which  mod  refemhles  the 
mixture  of  coarfe  and  fine  fand  above  prefcribed,  may 
be  ufed  as  I  have  dire&ed,  provided  due  attention  is 
paid  to  the  quantity  of  the  lime,  which  is  to  be  great¬ 
er  (t)  as  the  quantity  is  finer,  and  vice  verfa . 

“  Where  fand  cannot  be  eafily  procured,  any  durable  * 
flony  body,  or  baked  earth  grofsly  powdered  (u),  and 
forted  nearly  to  the  fizes  above  prefcribed  for  fand,  may 
be  ufed  in  the  place  of  fand,  meafure  for  meafure,  but 
not  weight  for  weight,  unlefs  fuch  grofs  powder  be  as  .  * 

heavy  fpecifically  as  fand. 

“  Sand  may  be  cleanfed  from  every  fofter,  lighter, 
and  lefs  durable  matter,  and  from  that  part  of  the  fand 
which  is  too  fine,  by  various  methods  preferable  (x), 
in  certain  circumflances,  to  that  which  I  have  de¬ 
fcribed. 

u  Water  may  be  found  naturally  free  from  fixable  gas, 
felenite,  or  clay  }  fuch  water  may,  without  any  notable 
inconvenience,  be  ufed  in  the  place  of  the  cementing  li¬ 
quor  ;  and  water  approaching  this  fiate  will  not  require 
fo  much  lime  as  I  have  ordered  to  make  the  cementing 
liquor  \  and  a  cementing  liquor  fufficiently  ufeful  may 
be  made  by  various  methods  of  mixing  lime  and  water 
in  the  defcribed  proportions,  or  nearly  fo. 

“  When  il one-lime  cannot  be  procured,  chalk-lime, 
or  (hell-lime,  which  beft  refembles  flone-lime,  in  the 
characters  above  written  of  lime,  may  be  ufed  in  the 

manner 
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(q3  *'•  But  they  mud  not  be  expofed  to  the  rain  until  they  are  almofl  as  flrong  as  frefh  Portland  (tone.;  and 
even  then  they  ought  to  be  fheltered  from  it  as  much  as  the  circumflances  will  admit.  Thefe  (tones  may  be  made 
very  hard  and  beautiful,  with  a  fmall  expence  of  bone-afh,  by  foaking  them,  after  they  have  dried  thoroughly  and'; 
hardened,  in  the  lime  liquor,  and  repeating  this  procefs  twice  or  thrice,  at  diflant  intervals  of  time.  The  like  ef¬ 
fect  was  experienced  in  incruflations. 

(r)  “  In  my  experiments,  mortar  made  v/ith  terras-powder,  in  the  ufual  method,  does  not  appear  to  form  fa 
flrong  a  cement  for  water-fences  as  that  made,  according  to  the  fpecification,  with  coarfe  fand  5  and  I  fee  no  more 
reafon  for  avoiding  the  ufe  of  fand  in  terras-mortar,  than  there  would  be  for  reje&ing  flone  from  the  embankment. 
The  bone-afhes  meant  in  this  place  are  the  dark  gray  or  black  fort.  I  am  not  yet  fully  fatisfied  about  the  opera¬ 
tion  of  them  in  this  inftance. 

(s)  “  The  qualities  and  ufes  of  fuch  fine  calcareous  cement  are  recommended  chiefly  for  the  purpofe  of  fmooth- 
ing  and  fini filing  the  ftronger  cruflaceous  works,  or  for  wafhing  walls  to  a  lively  and  uniform  colour.  For  this  lad 
intention,  the  mixture  muft  be  as  thin  as  new  cream,  and  laid  on  brifkly  with  a  brufli,  in  dry  weather  }  and  a  > 
thick  and  durable  coat  is  to  be  made  by  repeated  ivafhing  ;  but  is  not  to  be  attempted  by  ufing  a  thicker  liquor ; 
for  the  coat  made  with  this  lafl  is  apt  to  fcale,  whilft  the  former  endures  the  weather  much  longer  than  any  other 
thin  calcareous  covering  that  has  been  apolied  in  this  way.  Fine  yellow-o^hre  is  the  cheapefi  colouring  ingredient 
for  fuch  wafli,  when  it  is  required  to  imitate  Bath-flone,  or  the  warm-white  ftones. 

(t)  “If  fea-fand  be  ivell  wafhed  in  frefh  water,  it  is  as  good  as  any  other  round  (arid. 

(u)  “  The  cement  made  with  thefe  and  the  proper  quantities  of  purified  lime  and  lime-water,  are  inferior  to  the  - 
befl,  as  the  grains  of  thefe  powders  are  more  peri fh able  and  brittle  than  thofe  of  fand.  They  will  not  therefore  b# 
Employed,  unlefs  for  the  fake  of  evafion,  or  for  want  of  fand  :  in  this  latter  cafe,  the  finer  powder  ought  to  be 
wafhed  away. 

(x)  “  This  and  the  next  paragraph  is  inferted  with  a  view  to  evafiotis,  as  well  as  to  fugged  the  eafierand  cheap¬ 
er  methods  which  may  be  adopted  in  certain  circumflances,  by  artifts  wrho  underfland  the  principles  which  I  cud*  a-.  . 
VQured  to  teach. 


3  T  U 


Stucco 
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manner  deftribed,  except  that  fourteen  pounds  3nd  a 
half  of  chalk-lime  will  be  required  in  the  place  of  four¬ 
teen  pounds  of  ftone-lime.  The  proportion  of  lime  which 
I  have  prefcribed  above  may  be  increafed  without  incon¬ 
venience,  when  the  cement  or  ltucco  is  to  be  applied 
where  it  is  not  liable  to  dry  quickly  5  and  in  the  con¬ 
trary  circumstance,  this  proportion  may  be  diminiihed  *, 
and  the  defeat  of  lime  in  quantity  or  quality  may  be 
very  advantageoufly  fupplied  (y),  by  caufing  a  consi¬ 
derable  quantity  of  the  cementing  liquor  to  foak  into 
the  work,  in  fucceflive  portions,  and  at  diftant  intervals 
of  time,  lb  that  the  calcareous  matter  of  the  cementing 
liquor,  and  the  matter  attracted  from  the  open  air,  may 
fid  and  firengthen  the  work. 

“  The  powder  of  almoft  every  well-dried  or  burnt  ani¬ 
mal  fubftance  may  be  ufed  inltead  of  bone-afh  )  and  feve- 
ral  earthy  powders,  efpecially  the  micaceous  and  the  me¬ 
tallic  ;  and  the  elixated  allies  of  divers  vegetables  whole 
earth  will  not  burn  to  lime  )  and  the  allies  of  mineral 
fuel,  which  are  of  the  calcareous  kind,  but  will  not 
burn  to  lime,  will  anfvver  the  ends  of  bone-  alh  in  fome 
degree. 

44  The  quantity  of  bone-afti  deferibed  may  be  leffened 
without  injuring  the  cement,  in  thofe  circumllances  efpe¬ 
cially  which  admit  the  quantity  of  lime  to  be  leffened, 
and  in  thofe  wherein  the  cement  is  not  liable  to  dry 
quickly.  And  the  art  of  remedying  the  defers  of  lime 
may  be  advantageoufly  praffifed  to  Supply  the  deficiency 
of  bone  alh,  efpecially  in  building,  and  in  making  arti¬ 
ficial  Hone  with  this  cement.” 

STUD,  in  the  manege,  a  collection  of  breeding  horfes 
and  mares. 

SI  UDDING-sails,  certain  light  fails  extended,  in 
moderate  and  fteady  breezes,  beyond  the  fkirts  of  the 
principal  fails,  where  they  appear  as  wings  upon  the 
yard-arms. 

STUFF,  in  Commerce ,  a  general  name  for  all  kinds 
of  fabrics  of  gold,  filver,  Silk,  wool,  hair,  cotton,  or 
thread,  manufactured  on  the  loom  •  of  which  number 
are  velvets,  brocades,  mohairs,  fatins,  taffetas,  cloths, 
ferges,  &c. 

STUKELY,  Dr  William,  a  celebrated  antiqua¬ 
rian,  defeended  from  an  ancient  family  in  Lincolnlhire, 
was  born  at  Holbech  in  1687,  and  educated  in  Bennet 
college,  Cambridge.  While  an  under-graduate,  he  often 
indulged  a  ffrong  propenfity  to  drawing  and  defigning  ) 
but  made  pbyfic  his  principal  ftudy,  and  firft  began  to 
praCtife  at  Bolton  in  his  native  country.  In  1717  he 
removed  to  London,  where,  on  the  recommendation  of 
Dr  Mead,  he  was  foon  after  eleCted  a  fellow  of  the 
Royal  Society ;  he  was  one  of  the  firft  who  revived  that 
of  the  antiquarians  in  1718,  and  was  their  fecretary  for 
many  years  during  hisrefidence  in  town.  In  1729  he  took 
holy  orders  by  the  encouragement  of  Archbilhop  Wake  5 
and  was  foon  after  prefen  ted  by  Lord-chancellor  King 
with  the  living  of  All-Saints  in  Stamford.  In  1741  he 
became  one  of  the  founders  of  the  Egyptian  fociely, 
which  Brought  him  acquainted  with  the  benevolent  duke 
of  Montague,  one  of  the  members  5  who  prevailed  on 
him  to  leave  Stamford,  and  prefented  him  to  the  living 
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of  St  George  the  Martyr,  Queen  Square.  He  died  of  a 
!\r°ke t^le.  *n  J7^5*  In  bis  phylical  capacity, 
his  Dmertation  on  the* Spleen  was  well  received)  and  his 
Itincrarium  Curiofum ,  the  firlt  fruit  of  his  juvenile  ex- 
cur lions,  was  a  good  fpecimen  of  what  was  to  be  ex- 
peCled  from  his  riper  age.  His  great  learning,  and  pro¬ 
found  refearches  into  the  dark  remains  of  antiquity,  ena¬ 
bled  him  to  publifh  many  elaborate  and  curious  woiks  : 
his  fi  lends  uled  to  call  him  the  arch-druid  ol  his  age. 
His  difeouifes,  inti  tied  Pal^eogrophia  Sacra ,  on  the  vege¬ 
table  creation,  befpeak  him  a  botanill,  philofopher,  and 
divine. 

STUM,  in  the  wine-trade,  denotes  the  unfermented 
juice  of  the  grape  after  it  has  been  ieveral  times  racked 
off  and  feparated  from  its  fediment,  The  calks  are  for 
this  purpofe  well  matched  or  fumigated  with  brimflone 
every  time,  to  prevent  the  liquor  from  fermenting,  as  it 
would  othenvife  readily  do,  and  become  wine.  See 
Must. 

ol  UPIDITY.  The  Greek  word  fcugorYs  corre¬ 
sponds  moff  with  our  Englilh  word  Jlupiduy  or  foolijh - 
nefs,'  when  ufed  to  exprefs  that  ffate  of  mind  in  which 
the  intelle&s  are  defe&ive.  The  immediate  caufes  are 
faid  to  be,  a  deficiency  of  vital  heat,  or  a  defedf  in  the 
brain.  Stupid  children  lometimes  become  fprightly  youths ) 
but  if  ffupidity  continues  to  the  age  of  puberty,  it  is  hardly 
ever  removed.  If  ffupidity  follows  upon  a  violent  pafi- 
fion,  an  injury  done  to  the  head,  or  other  evident  caufe, 
and  if  it  continues  long,  it  becomes  incurable.  But  the 
ffupidity  which  confilis  in  a  lofs  of  memory,  and  Suc¬ 
ceeds  a  lethargy,  fpontaneoufly  ceafes  when  the  lethargy 
is  cured. 

STUPOR,  a  numbnefs  in  any  part  of  the  body,  whe¬ 
ther  occafioned  by  ligatures  obffru&ing  the  blood’s  mo¬ 
tion,  by  the  palfy,  or  the  like. 

.  STUPPA,  or  Stupe,  in  Medicine ,  is  a  piece  of  cloth 
clipped  in  fome  proper  liquor,  and  applied  to  an  affe&ed 
part. 

STURDY,  a  diftemper  to  which  cattle  are  fubjedl, 
called  alfo  the  turning  evil.  See  Farriery  Index. 

STURGEON.  See  Accifenser,  Ichthyology 
Index . 

STURMIUS,  John,  a  learned  philologer  and  rhe¬ 
torician,  was  born  at  Sleida  in  Eifel  near  Cologne  in 
1507.  He  ffudied  at  firft  in  his  native  country  with  the 
fons  of  Count  de  Manderfcheid,  whofe  receiver  his  fa¬ 
ther  was.  He  afterwards  purfued  his  ftudy  at  Liege  in 
the  college  of  St  Jerom,  and  then  went  to  Louvain  in 
1524.  Five  years  he  fpent  there,  three  in  learning  and 
two  in  teaching.  He  fet  up  a  printing-prefs  with  Rudger 
Refcius  profeffor  of  the  Greek  tongue,  and  printed  feve- 
ral  Greek  authors.  He  wTent  to  Paris  in  1529,  where 
he  wTas  highly  efteemed,  and  read  public  lectures  on  the 
Greek  and  Latin  writers,  and  on  logic.  He  married 
there,  and  kept  a  great  number  of  boarders  :  but  as  he 
liked  w’hat  ivere  called  the  new  opinions ,  he  was  more 
than  once  in  danger  \  and  this  undoubtedly  was  the  rea- 
fon  why  he  removed  to  Stralburg  in  1537,  in  order  to 
take  poffeftion  of  the  place  offered  him  by  the  magi- 
flrates.  The  year  following  he  opened  a  School,  which 

became 


Stukely 

II 

Sturmius. 


(y)  “  This  pra&ice  is  noticed, 
#nd  as  the  method  of  giving  Spongy 


as  the  remedy  which  may  be  ufed  for  the  defe&s  arifing  from  evafive  meafures, 
incruftations  containing  bone-afhes  the  greateft  degree  of  hardnefs.” 
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Sturmius'  became  famous,  and  by  his  means  obtained  of  Maximi- 
li  lian  II.  the  title  of  an  univerfity  in  1566.  He  was  very 
StyIe*  well  Ikilled  in  polite  literature,  wrote  Latin  with  great 
'  v  purity,  and  was  a  good  teacher.  His  talents  were  not  con- 
fined  to  the  fchool  }  for  he  was  frequently  intruded  with 
deputations  in  Germany  and  foreign  countries,  and  dis¬ 
charged  thefe  employments  with  great  honour  and  dili¬ 
gence.  He  (bowed  extreme  charity  to  the  refugees  on 
account  of  religion  :  He  not  only  laboured  to  aftift  them 
by  his  advice  and  recommendations  ;  but  he  even  im- 
poveriihed  himfelf  for  them.  He  died  in  his  8 2d  year, 
after  he  had  been  for  fome  time  blind.  He  publiftied 
many  books  j  the  principal  of  which  are,  I.  Partitiones 
Diale&ica .  2.  De  Educatione  Principum,  3.  De  No - 

bilitate  Anglic  an  a.  4.  Lingua  Latina  refolvenda  Ratio , 
5.  Excellent  Notes  on  Ariftotle’s  and  Hermogenes’s  Rhe¬ 
toric,  &c. 

He  Ought  not  to  be  confounded  with  John  Sturmius , 
a  native  of  Mechlin,  and  phyfician  and  profeffor  of  ma¬ 
thematics  at  Louvain,  who  alfo  wrote  feveral  works. 

STURNUS,  the  Starling  ;  a  genus  of  birds  be¬ 
longing  to  the  order  of  pafleres.  See  Ornithology 
Index, 

STYE,  or  Stythe,  in  the  eye.  See  Crithe.  . 

'  STYLE,  a  word  of  various  fignifications,  originally 
deduced  from Jiylos ,  a  kind  of  bodkin  wherewith  the 
ancients  wrote  on  plates  of  lead,  or  on  wax,  &.c.  and 
which  is  dill  ufed  to  write  on  ivory-leaves  and  paper 
prepared  for  that  purpofe,  &c. 

Style,  in  dialling,  denotes  the  gnomon  or  cock  of  a 
dial  raifed  on  the  plane  thereof  to  projeft  a  (liadow. 

Style,  in  Botany,  See  Botany. 

Style,  in  language,  is  the  peculiar  manner  in  which 
a  man  expreffes  his  conceptions.  It  is  a  picture  of  the 
ideas  which  rife  in  his  mind,  and  of  the  order  in  which 
they  are  there  produced. 

The  qualities  of  a  good  (lyle  may  be  ranked  under 
two  heads  ;  perfpicuity  and  ornament.  It  will  readily 
be  admitted,  that  perfpicuity  ought  to  be  effentiaRy 
connected  with  every  kind  of  writing  ;  and  to  attain  it, 
attention  mud  be  paid,  fird  to  fmgle  words  and  phrafes, 
and  then  to  the  condru&ion  of  fentences.  When  con- 
fidered  with  refpedt  to  words  and  phrafes,  it  requires 
thefe  three  qualities  ;  purity,  propriety,  and  precifion. 
When  confidered  with  regard  to  fentences,  it  requires  a 
clear  arrangement  of  the  words  and  unity  in  the  fenfe  \ 
to  which,  if  drength  and  harmony  be  added,  the  dyle 
will  become  ornamented. 

One  of  the  mod  important  diredlions  to  be  obferved 
by  him  who  wifhes  to  form  a  good  dyle,  is  to  acquire 
clear  and  precife  ideas  on  the  fubjedl  concerning  which 
he  is  to  write  or  fpeak.  To  this  mud  be  added  fre¬ 
quency  of  composition,  and  an  acquaintance  with  the 
dyle  of  the  bed  authors.  A  fervile  imitation,  however, 
of  any  author  is  carefully  to  be  avoided  5  for  he  who 
copies,  can  hardly  avoid  copying  faults  as  well  as  beau¬ 
ties.  A  dyle  cannot  be  proper  unlefs  it  be  adapted  to 
the  fubje£l,  and  likewife  to  the  capacity  of  our  bearers, 
if  we  are  to  fpeak  in  public.  A  fimple,  clear,  and  una¬ 
dorned  dyle,  fuch  as  that  of  Swift,  is  fitted  for  intricate 
difquifition  \  a  dyle  elegant  as  Addifon’s,  or  impetuous 
like  Johnson’s,  is  mod  proper  for  fixing  the  attention  on 
truths,  which,  though  known,  are  too  much  negle&ed. 
We  mud  not  be  inattentive  to  the  ornaments  of  dyle,  if 
we  widi  that  our  labours  (hould  be  read  and  admired  ; 


but  he  is  a  contemptible  writer,  who  looks  not  beyond 
the  drefs  of  language,  who  lays  not  the  chief  drefs  upon 
his  matter,  and  who  does  not  regard  ornament  as  a  fe- 
condary  and  inferior  recommendation.  For  further  ob- 
fervations  on  the  different  kinds  of  dyle,  fee  Oratory, 
N*  99,  &c. 

Style,  in  Jurifprudence ,  the  particular  form  or  man¬ 
ner  of  proceeding  in  each  court  of  jurifdi£fion,  agreeable 
to  the  rules  and  orders  edablifhed  therein  :  thus  we  fay, 
the  dyle  of  the  court  of  Rome,  of  chancery,  of  parlia¬ 
ment,  of  the  privy-council,  &c. 

Style,  in  Mujic ,  denotes  a  peculiar  manner  of  fing- 
ing,  playing,  or  compofing  ;  being  properly  the  manner 
that  each  perfon  has  of  playing,  dnging,  or  teaching  j 
which  is  very  different  both  in  refpecl  of  different  ge- 
niufes,  of  countries,  nations,  and  of  the  different  matters, 
places,  times,  fubjedls,  padions,  exprefiions,  &c.  Thus 
we  fay,  the  dyle  of  Paledrina,  of  Lully,  of  Corelli,  of 
Handel,  &c.  5  the  dyle  of  the  Italians,  French,  Spa¬ 
niards,  &c. 

Old  STYLE,  the  Julian  method  of  computing  time,  as 
the 

New  STTLE  is  the  Gregorian  method  of  computation. 
'See  Kalendar. 

STYLEPHORUSchorbatus,  a  genus  of  fifties  be¬ 
longing  to  the  order  of  apodes.  See  Ichthyology  7/z- 
dex,  and  Tranfadiions  of  the  Linnaean  Society,  vol.  i. 

STYLET,  a  fmall  dangerous  kind  of  poniard  which 
may  be  concealed  in  the  hand,  chiefly  ufed  in  treacher¬ 
ous  affaftinations.  The  blade  is  ufually  triangular,  and 
fo  fmall  that  the  wound  it  makes  is  almod  imper¬ 
ceptible. 

STYLITES,  Pillar  Saints,  in  ecclefiadical  hido- 
ry,  an  appellation  given  to  a  kind  of  folitaries,  who* 
dood  molionlefs  upon  the  tops  of  pillars,  raifed  for  this 
exercife  of  their  patience,  and  remained  there  for  feveral 
years,  amidd  the  admiration  and  applaufe  of  the  ftupid 
populace.  Of  thefe  we  find  feveral  mentioned  in  an¬ 
cient  writers,  and  even  as  low  as  the  twelfth  century, 
when  they  were  totally  fuppreffed. 

The  founder  of  the  order  was  St  Simeon  Stylites,  a 
famous  anchoret  in  the  fifth  century,  who  fird  took  up 
his  abode  on  a  column  fix  cubits  high  ;  then  on  a  fe- 
cond  of  twelve  cubits,  a  third  of  twenty- two,  a  fourth 
of  thirty-fix,  and  on  another  of  forty  cubits,  where  he 
thus  paffed  thirty-feven  years  of  his  life.  The  tops  of 
thefe  columns  were  only  three  feet  in  diameter,  and 
were  defended  by  a  rail  that  reached  almod  to  the  gir¬ 
dle,  fomewliat  refembling  a  pulpit.  There  was  no  ly¬ 
ing  down  in  it.  The  faquirs,  or  devout  people  of  the 
Ead,  imitate  this  extraordinary  kind  of  life  to  this  day 


The  names  of  differ- 
I  ent  mufcles  in  the  hu- 
^  man  body.  See  Table 
j  of  the  Mufcles  under 
J  Anatomy. 


STY  LOCER  ALOIDES, 

STY  LO-Glossus, 

STYLO-Hijoidceus , 

STYLO-  Pharyngceus , 

STYLOIDES, 

STYLOSANTHES,  a  genus  of  plants  belonging 
to  the  diadelphia  clafs,  and  in  the  natural  method  rank¬ 
ing  under  the  3 2d  order,  Papilionacea ,  See  Botany 
Index, 

STYPTIC,  in  Pharmacy ,  a  medicine  which  by  its 
adringency  dops  hsemorrhagies,  &c.  See  Materia 
Medica  Index, 

STY1L4X,  the  Storax-tree,  a  genus  of  plants  be¬ 
longing  to  the  clafs  dccandria ?  aud  in  the  natural  fyftem 

ranging 
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Styx,  ranging  under  the  18th  order,  biconies.  See  Botany 
t^u_abia-  and  Materia  Medica  Index. 

W_v  STYX,  in  Fabulous  Hi/lory ,  a  celebrated  river  of  hell,*' 

round  which  it  flows  nine  times.  The  gods  held  the 
waters  of  the  Styx  in  fuch  veneration,  that  to  fwear  by 
them  was  reckoned  an  oath  altogether  inviolable.  If 
any  of  the  gods  had  perjured  themfelves,  Jupiter  oblig¬ 
ed  them  to  drink  the  waters  of  the  Styx,  which  lulled 
them  for  one  whole  year  into  a  fenfelefs  ftupidity,  for 
the  nine  following  years  they  were  deprived  of  the  am- 
brofia  and  the  nedlar  of  the  gods,  and  after  the  expira¬ 
tion  of  the  years  of  their  punifhment,  they  were  reftored 
to  the  afiembly  of  the  deities,  and  to  all  their  original 
privileges.  It  is  faid  that  this  veneration  was  fliown  to 
the  Styx,  becaufe  it  received  its  name  from  the  nymph 
Styx,  who  with  her  three  daughters  aflifted  Jupiter  in 
his  war  again!!  the  Titans. 

Styx  was  a  river  which  it  was  neceflary  for  departed 
fhades  to  pafs  before  they  could  enter  the  infernal  re¬ 
gions  ;  and  it  was  the  office  of  Charon  to  ferry  them 
Tmnfac-  9ver  in  a  boat  which  kept  for  that  purpofe.  The 
Hons  of  the  ghofts  of  thofe  who  had  not  been  honoured  with  the 
■Royal  So -  rites  of  fepulture  were  obliged  to  wander  an  hundred 
years  before  Charon  could  admit  them  into  his  boat  to 
voL*!.^  '  convey  them  before  the  judges  of  Hades.  What  could 
have  given  rife  to  this  fable  of  Charon  and  his  boat,  it 
is  not  very  material  to  inquire.  Mythological  writers 
have  faid,  that  the  Greeks  learned  it  from  the  Egyp¬ 
tians,  which  is  indeed  probable  enough  5  that  the  Egyp¬ 
tians  framed  both  this,  and  fome  other  fables  relating  to 
the  dead,  from  certain  cuftoms  peculiar  to  their  country  ; 
that  in  particular  there  was,  not  far  from  Memphis,  a 
famous  burying-place,  to  which  the  dead  bodies  were 
conveyed  in  a  boat  acrofs  the  lake  Acherufia  ;  and  that 
Charon  was  a  boatman  who  had  long  officiated  in  that 
fervice.  The  learned  Dr  Blackwell  fays,  in  his  life  of 
Homer,  that,  in  the  olcf  Egyptian  language,  Charoni 
fignified  “  ferryman.” 

SUABIA,  a  circle  of  Germany,  bounded  on  the 
north  by  the  circle  of  Franconia  and  that  of  the  Lower 
Rhine 5  on  the  w’eft  by  the  circle  of  the  Lower  Rhine 
and  Alface  •,  on  the  fouth  by  Switzerland  ;  and  on  the 
eaft  by  the  circle  of  Bavaria.  Of  all  the  circles  of  the 
empire,  Suabia  is  the  moft  divided  j  it  contains  four  ec- 
clefiaftic  and  thirteen  lay  principalities,  nineteen  inde¬ 
pendent  prelacies  and  abbeys,  twenty-fix  earldoms  and 
lordfhips,  and  thirty-one  free  cities.  The  prime  direc¬ 
tors  of  the  circle,  as  they  are  termed,  were  formerly  the 
bifhop  of  Con  fiance  and  the  duke  of  Wirtemberg.  But  this 
circle  has  fuffered  fimilar  changes  with  neighbouring  ftates. 

The  mixture  of  the  various  forms  of  government  and 
religious  fefts  $  the  oppreffion  exercifed  by  the  great  on 
the  poor  ;  the  game  conftantly  played  by  the  emperor, 
who  poffefies  many  pieces  of  detached  country  in  Suabia, 
which  depend  not  on  the  circle,  and  can,  in  confequence 
of  his  privileges  as  archduke  of  Auflria,  extend  his  pof- 
Jtarw  feffions  in  it  by  various  ways  •,  are  circumftances  (fays 
Graven  $  ®aron  Riefbeck)  which  give  the  cultivation  of  the  coun- 
tbrough  try,  and  the  character  of  the  inhabitants,  a  moft  extra- 
Sermany,  ordinary  caft.  In  feveral  of  the  port  towns  where  you 
yok  i.  ftopt  you  fee  the  higheft  degree  of  cultivation  in  the 

midft  of  the  moft  favage  wildnefs  5  a  great  degree  of 
knowledge  and  polifh  of  manners,  mixed  with  the  grof- 
feft  ignorance  and  fuperftition  j  traces  of  liberty,  under 
the  deepeft  oppreffion  j  national  pride,  together  with 
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the  contempt  and  negle£l  of  the  native  country  ;  in  Suabia 
fliort,  all  the  focial  qualities  in  ftriking  contraft  and  op-  W  ^ 
pofition  to  each  other.  Thofe  parts  of  Suabia  which  Rat^C 
belong  to  the  great  potentates,  fuch  as  Wirtemberg,  u— y— — 
Auftiia,  and  Baden,  are  certainly  the  moft  improved. 

The  whole  of  Suabia  may  comprehend  about  nine  hun¬ 
dred  German  fquare  miles,  and  two  millions  of  people. 

More  than  half  of  thefe  are  fubjefls  of  the  three  above 
mentioned  princes,  though  they  are  not  proprietors  of 
near  one  half  of  the  lands. 

SUARES,  Francis,  a  Jefuit,  was  born  in  Granada 
on  the  5th  of  January  1548.  He  was  a  profeflbr  of 
theology  at  Alcala,  Salamanca,  Rome,  and  Coimbra 
in  Portugal.  He  died  at  Lilbon  in  1617  with  the  great- 
eft  refignation  ;  “  I  never  thought  (faid  he)  that  it  was 
fo  eafy  to  die.”  His  memory  was  aftonifhing,  he  could 
repeat  the  whole  of  his  voluminous  works  by  heart. 

His  writings  fill  23  folio  volumes,  and  are  moftly  on 
theological  and  moral  fubjefls.  His  Treatife  of  Laws 
has  been  reprinted  in  this  country.  His  Defence  of  the 
Catholic  Faith  againft  the  Errors  of  England  was  writ¬ 
ten  at  the  requeft  of  Pope  Paul  V.  This  book  was 
publicly  burnt  at  London  by  order  of  James  I.  When 
Suares  heard  it,  he  is  faid  to  have  exclaimed,  “  O  that 
I  too  could  feal  with  my  blood  the  truths  which  I  have 
defended  w  ith  my  pen  1” 

SUBAH,  the  general  name  of  the  viceroyfhips,  of 
greater  governments,  into  which  the  Mogul  empire  was 
divided,  confiding  of  feveral  provinces.  Thejurifdic- 
tion  of  a  fubahdar,  the  fame  as  fubahfhip,  fubaedaree, 
or  nizamut. 

SUBAHDAR,  the  viceroy,  lord-lieutenant,  or  go¬ 
vernor,  holding  a  fubah  ;  the  fame  as  nabob  or  nazim. 

Alfo  the  black  coihmander  of  a  company  of  feapoys. 

SUBALTERN,  a  fubordinate  officer,  or  one  who 
difeharges  his  port  under  the  command  and  fubjeft  to 
the  dire&ion  of  another  •,  fuch  are  lieutenants,  fub- 
lieutenants,  cornets,  and  enfigns,  who  ferve  under  the 
captain. 

SUBCLAVIAN,  in  Anatomy,  is  applied  to  any 
thing  under  the  armpit  or  fhoulder,  whether  artery, 
nerve,  vein,  or  mufcle. 

SUBDEACON,  an  inferior  minifter,  who  anciently 
attended  at  the  altar,  prepared  the  facred  veflels,  deli¬ 
vered  them  to  the  deacons  in  time  of  divine  fervice,  at¬ 
tended  the  doors  of  the  church  during  communion-fer- 
vice,  went  on  the  bifhop’s  embaffies  with  his  letters  or 
meffages  to  foreign  churches,  and  was  invefted  with  the 
firft  of  the  holy  orders.  They  were  fo  fubordinate  to 
the  fuperior  rulers  of  the  church,  that,  by  a  canon  of 
the  council  of  Laodicea,  they  were  forbidden  to  fit.  in 
the  prefence  of  a  deacon  without  his  leave.  According 
to  the  canons,  a  perfon  muft  be  twenty-two  years  of 
age  to  be  promoted  to  the  order  of  fubdeacon.  See 
Deacon. 

SUBDOMINANT,  in  Mujic,  a  name  given  by  M. 

Rameau  to  the  fourth  note  of  the  tone,  which  of  confe¬ 
quence  is  the  fame  interval  from  the  tonic  when  def- 
cending  as  the  dominant  in  rifing.  This  denomination 
arifes  from  the  affinity  which  this  author  finds. by  inver- 
fion  between  the  minor  mode  of  the  fubdominant  and 
the  major  mode  of  the  tonic. 

SUBDUPLE  ratio,  is  when  any  number  or  quan¬ 
tity  is  contained  in  another  twice.  Thus  3  is  faid  to  bo 
lubduple  of  6.  as  6  is  duple  of  3.  See  Ratio. 

SUBDUPLICATE 
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SUBDUPLICATE  ratio  of  any  two  quantities, 
is  the  ratio  of  their  fquare  roots. 

SUBER,  the  Cork-tree.  See  Quercus,  Botany 
Index* 

>  SUBJECT,  a  perfon  under  the  rule  and  dominion  of 
a  fovereign  prince  or  Hate. 

Subject  is  alio  ufed  for  the  matter  of  an  art  or  fci- 
ence,  or  that  which  it  confiders,  or  whereon  it  is  em¬ 
ployed  :  thus  the  human  body  is  the  fubjeft  of  medi¬ 
cine. 

SUBINFEUDATION,  was  where  the  inferior  lords, 
in  imitation  of  their  fuperiors,  began  to  carve  out  and 
grant  to  others  minuter  eftates  than  their  own,  to  be  held 
of  themfelves  \  and  wTere  fo  proceeding  downwards  m 
infinitum ,  till  the  fuperior  lords  obferved,  that  by  this 
method  of  fubinfeudation  they  loft  all  their  feodal  pro¬ 
fits,  of  wardfhips,  marriages,  and  efcheats,  which  fell 
into  the  hands  of  thefe  mefne  or  middle  lords,  who  were 
the  immediate  fuperiors  of  the  terre-tenant,  or  him  who 
occupied  the  land.  This  occafioned  the  flat,  of  Weftm. 
3.  or  quia  emptores ,  18.  Edw.  I.  to  be  made  ;  which 
directs,  that,  upon  all  Tales  or  feoffments  of  lands,  the 
feoffee  {hall  hold  the  fame,  not  of  his  immediate  feoffer, 
but  of  the  chief  lord  of  the  fee  of  whom  fuch  feoffer 
himfelf  held  it.  And  from  hence  it  is  held,  that  all 
manors  exifting  at  this  day  muff  have  exifted  by  imme¬ 
morial  prefcription  *,  or  at  leaf!  ever  fince  the  18  Edwr.  I. 
when  the  ftatute  of  quia  emptores  was  made. 

SUBITO,  in  the  Italian  mufic,  is  ufed  to  fignify  that 
a  thing  is  to  be  performed  quickly  and  haftily  :  thus  we 
meet  with  void fubito ,  turn  over  the  leaf  quickly. 

SUBJUNCTIVE,  in  Grammar .  See  Grammar. 

SUBLIMATE,  a  chemical  preparation,  confiding 
of  quickfilver  united  with  muriatic  acid.  See  Mer¬ 
cury,  Chemistry  Index. 

SUBLIMATION,  in  Chemifiry ,  the  condcnfing  and 
collefting,  in  a  folid  form,  by  means  of  veffels  aptly  con- 
ftrufted,  the  fumes  of  bodies  raifed  from  them  by  the 
application  of  a  proper  heat. 

SUBLIME,  or  Sublimity.  See  the  article  Gran¬ 
deur  and  Sublimity. 

SUBLINGUAL  artery.  See  Anatomy. 

SUBLINGUAL  Glands ,  in  Anatomy ,  two  glands  under 
the  tongue,  placed  one  on  each  fide  thereof. 

SUBMULTIPLE,  in  Geometry ,  &c.  A  fubmul- 
tiple  number,  or  quantity,  is  that  wThich  is  contained  a 
certain  number  of  times  in  another,  and  which,  there¬ 
fore,  repeated  a  certain  number  of  times,  becomes  exaftly 
equal  thereto.  Thus  3  is  a  fubmultiple  of  21.  In 
which  fenfe  a  fubmultiple  coincides  with  an  aliquot 
part. 

SUBMULTIPLE  Ratio ,  is  that  between  the  quantity 
contained  and  the  quantity  containing.  Thus  the  ratio 
of  3  to  2  r  is  fubmultiple.  In  both  cafes  fubmultiple  is 
the  reverfe  of  multiple  :  21,  e.gr.  being  a  multiple  of  3, 
and  the  ratio  of  21  to  3  a  multiple  ratio. 

SUBORDINARIES.  See  Heraldry,  Chap.  III. 
Se6I.  II. 

SUBORDINATION,  a  relative  term,  exprefling  an 
inferiority  betwixt  one  perfon  and  another. 

SUBORNATION,  in  Law,  a  fecret,  underhand, 
preparing,  inftrufting,  or  bringing  in  a  falfe  witnefs  and 
from  hence  fithornadon  of  perjury  is  the  preparing  or 
corrupt  alluring  to  perjury.  The  punifhment  for  this 
cxime  was  formerly  death,  then  banifhment  or  cutting 

Vol.  XIX.  Part  II. 


out  the  tongue,  afterwards  forfeitures  of  goods ;  and  it  is 
now  a  fine  and  imprifqnment,  and  never  more  to  be  re¬ 
ceived  as  evidence.  The  ftatute  2  Geo.  II.  c.  25.  fu- 
peradded  a  power  for  the  court  to  order  the  offender  to 
be  fent  to  the  houfe  of  correftion  for  a  term  not  ex¬ 
ceeding  feven  years,  or  be  tranfported  for  the  fame  pe* 
riod. 

SUBPOENA,  in  Law ,  a  writ  whereby  common 
perfons  are  called  into  chancery,  in  fuch  cafes  where  the 
common  law  hath  provided  an  ordinary  remedy  ;  and 
the  name  of  it  proceeds  from  the  words  therein,  which 
charge  the  party  called  to  appear  at  the  day  and  place 
affirmed,  fub  poena  centum  librarutn,  &c.  The  fub- 
poena  is  the  leading  procefs  in  the  courts  of  equity  \  and 
by  ftatute,  when  a  bill  is  filed  againft  any  perfon,  pro¬ 
cefs  of  fubpoena  fhall  be  taken  out  to  oblige  the  defen¬ 
dant  to  appear  and  anfwer  the  bill,  &c. 

SUBPOENA  ad  tefiificandum,2L  writ  or  procefs  to  bring 
in  witneffes  to  give  their  teftimony.  If  a  witnefs  on 
being  ferved  with  this  procefs  does  not  appear,  the  court 
will  iffue  an  attachment  againft  him  5  or  a  party,  plain¬ 
tiff  or  defendant,  injured  by  his  non-attendance,  may 
maintain  an  aftion  againft  the  witnefs.  See  Blackjl. 
Com.  vol.  viii.  p.  369. 

SUBPOENA ,  in  Equity ,  a  procefs  in  equity,  calling  on 
a  defendant  to  appear  and  anfwer  to  the  complainant’s 
bill.  See  ftatute  5th  Geo.  II.  c.  25.  which  enafts, 
that  where  the  party  cannot  be  found  to  be  ferved  with 
a  fubpoena,  and  abfeonds  (as  is  believed)  to  avoid  being 
ferved,  a  day  (hall  be  appointed  him  to  appear  to  the 
bill  of  the  plaintiff  j  which  is  to  be  inferted  in  the  Lon¬ 
don  Gazette,  read  in  the  parifh  church  where  the  defen¬ 
dant  laft  lived,  and  fixed  up  at  the  Royal  Exchange  : 
and  if  the  defendant  doth  not  appear  upon  that  day,  the 
bill  fhall  be  taken  pro  confeffo. 

SURREPTITIOUS,  a  term  applied  to  a  letter,  li¬ 
cence,  patent,  or  other  aft,  fraudulently  obtained  of  a 
fuperior,  by  concealing  fome  truth  which,  had  it  been 
known,  would  have  prevented  the  conceflion  or  grant. 

SUBROGATION,  or  Surrogation,  in  the  civil 
law’,  the  aft  of  fubftituting  a  perfon  in  the  place,  and  in- 
titling  him  to  the  rights,  of  another.  In  its  general 
fenfe,  fubrogation  implies  a  fucceflion  of  any  kind,  whe¬ 
ther  of  a  perfon  to  a  perfon,  or  of  a  perfon  to  a  thing. 

There  are  two  kinds  of  fubrogation  :  the  one  conven¬ 
tional,  the  other  legal.  Conventional  fubrogation  is  a 
contraft  whereby  a  creditor  transfers  his  debt,  with  all 
appurtenances  thereof,  to  the  profit  of  a  third  perfon. 
Legal  fubrogation  is  that  which  the  law  makes  in  favour 
of  a  perfon  who  difeharges  an  antecedent  creditor  ;  in 
which  cafe  there  is  a  legal  tranflation  of  all  rights  of  the 
ancient  creditor  to  the  perfon  of  the  new  one. 

SUBSCRIPTION,  in  general,  fignifies  the  fignature 
put  at  the  bottom  of  a  letter,  writing,  or  inftrument. 

In  commerce,  it  is  ufed  for  the  fhare  or  intereft  which 
particular  perfons  take  in  a  public  flock  or  a  trading 
company,  by  writing  their  names,  and  the  (hares  they  re¬ 
quire,  in  the  books  or  regifter  thereof. 

Subscription  to  articles  of  faith  is  required  of  the 
clergy  of  every  eftablifhed  church,  and  of  fome  churches 
not  eftablifhed.  Whether  fuch  fubfeription  ferves  any 
good  purpofe,  in  a  religious  or  theological  view%  is  a  very 
doubtful  queftion.  It  may  be  neceffary  in  an  eftablifh- 
ment,  as  a  teft  of  loyalty  to  the  prince,  and  of  attachment 
to  the  conftitution,  civil  and  ecclefiaftical,  but  it  cannot 
3  H  produce 
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ijubfciip  produce  uniformity  of  opinion.  As  all  language  is  more 
non  or  }efs  ambiguous,  it  becomes  difficult,  if  not  impoffible, 
tubulated.  *°  determine  in  what  fenfe  the  words  of  long  eftablifhed 
v..—-v—  creeds  are  to  be  interpreted  ;  and  we  believe  that  the 
clergy  of  the  churches  of  England  and  Scotland  feldom 
confider  themfelves  as  fettered  by  the  Thirty-nine  Arti¬ 
cles,  or  the  Confeffion  of  Faith,  when  compofing  inflruc- 
tions  either  for  their  refpective  pariffies  or  for  the  public 
at  large.  See  Independents. 

Subscription,  in  the  commerce  of  books,  fignifies  an 
-engagement  to  take  a  certain  number  of  copies  of  a 
book,  intended  to  be  printed,  and  a  reciprocal  obligation 
of  the  bookfeller  or  publiilier  to  deliver  the  faid  copies, 
on  certain  teims.  Thefe  fubferiptions,  which  had  their 
rife  in  England  about  the  middle  of  the  17th  century, 
were  lately  very  frequent  in  France  and  Holland,  and 
are  now  very  common  among  ourfelves. 

SUBSEQUENT,  fomething  that  comes  after  an¬ 
other,  particularly  with  regard  to  the  order  of  time. 

SUBSIDY,  in  Law,  fignifies  an  aid  or  tax  granted 
to  the  king  by  parhament,  for  the  neceffary  occaiions  of 
the  kingdom  ;  and  is  to  be  levied  on  every  fubject  of 
ability,  according  to  the  rate  or  value  of  his  lands  or 
goods :  but  this  word,  in  fome  of  our  ftatutes,  is  con¬ 
founded  with  that  of  cuftoms.  See  Tax. 

SUBSTANCE,  the  fubje&s  to  which  we  fuppofe 
qualities  belong.  Thus  gold  is  the  fubftance  to  which 
the  qualities  of  ductility,  yellownefs,  denfity,  Sec.  belong. 
See  Metaphysics,  n°  145. 

SUBS  FANTIAL,  in  the  fchools,  fomething  belong¬ 
ing  to  the  nature  of  fubftance. 

SUBSTANTIVE,  in  Gra/n/nar.  See  Grammar. 
SUBSTITUTE,  a  perfon  who  officiates  for  another 
in  his  abfence. 

SUBSTITUTION,  in  the  Civil  Law ,  a  difpofition 
of  a  teftament,  whereby  the  teftator  fubllitutes  one  heir 
for  another,  who  has  only  the  ufufruct,  and  not  the  pro¬ 
perty  or  the  thing,  left  him. 

SUBSTRACTION,  or  Subtraction,  in  Arithme¬ 
tic,  the  fecond  rule,  or  rather  operation,  in  arithmetic, 
whereby  we  deduft  a  lefs  number  from  a  greater,  to 
learn  their  precife  difference.  See  Arithmetic  and 
Algebra. 

SUBTANGENT  of  a  Curve,  the  line  that  deter¬ 
mines  the  interfection  of  a  tangent  with  the  axis  \  or  that 
determines  the  point  wherein  the  tangent  cuts  the  axis 
prolonged. 

'SUBTENSE,  formed  from  fub  “  under,”  and  tendo 
“  I  ftretch,”  in  Geometry ,  a  right  line  which  is  oppofite 
to  an  angle,  and  drawn  between  the  two  extremities  of 
the  arch  which  meafures  that  angle. 

SUBTERRANEOUS,  whatever  is  under  ground  : 
thus  naturalifts  fpeak  of  fubterraneous  fires,  fubterraneous 
damps,  &c. 

Subterraneous  Cavern.  See  Quarries. 
SUBTILE,  in  Phyjics,  an  appellation  given  to  what¬ 
ever  is  extremely  fmall,  fine,  and  delicate  \  fuch  as  the 
animal  fpirits,  the  effluvia  of  odorous  bodfes,  Sec,  are 
fuppofed  to  be. 

SUBULARIA,  Rough-leaved  Alysson,  or  Awl- 
wort,  a  genus  of  plants  belonging  to  the  clafs  tetrady- 
iiamia,  and  in  the  natural  order  ranging  under  the  39th 
order ,Jiliquofw.  See  Botany  Index. 

SUBULATEX>,  fomething  fhaped  like  an  awl.' 


SUCCEDANEUM,  in  Pharmacy,  denotes  a  drug 
fubflituted  in  the  place  of  another. 

SUCCESSION,  in  Metaphyf.es,  the  idea  which  we 
get  by  refledting  on  the  ideas  that  follow  one  another  in 
our  mind  \  and  from  the  fuccefflon  of  ideas  we  get  the 
idea  of  time.  See  Metaphysics,  N°  93.  and  209. 
Succession,  in  Law.  See  Descent. 

Succession  to  the  Crown.  See  Hereditary 
Right. — From  the  days  of  Egbert,  the  firfl  foie  monarch 
of  England,  even  to  the  prefent,  the  four  cardinal  ma¬ 
xims  mentioned  in  that  article  have  ever  been  held  con- 
flitutional  canons  of  fuccefflon.  It  is  true,  as  Sir  Wil¬ 
liam  Black  (lone  obferves,  this  fuccefflon,  through  fraud 
or  force,  or  fometimes  through  neceffity,  when  in  hoftile 
times  the  crown  defeended  on  a  minor  or  the  like,  has 
been  very  frequently  fufpended  \  but  has  generally  at  lait 
returned  back  into  the  old  hereditary  channel,  though 
fometimes  a  very  considerable  period  has  intervened. 
And  even  in  thole  inltances  where  this  fuccefflon  has 
been  violated,  the  crown  has  ever  been  looked  upon  as 
hereditary  in  the  wearer  of  it.  Of  which  the  ulurpers 
themfelves  were  fo  fenfible,  that  they  for  the  mofl  part 
endeavoured  to  vamp  up  fome  feeble  fhow  of  a  title  by 
defeent,  in  order  to  amufe  the  people,  while  they  gained 
the  poffefflon  of  the  kingdom.  And,  when  poffefflon 
was  once  gained,  they  confidered  it  as  the  purchafe  or 
acquifition  of  a  new  eflate  of  inheritance,  and  tranfmit- 
ted,  or  endeavoured  to  tranfmit  it,  to  their  own  pofterity 
by  a  kind  of  hereditary  right  of  ufurpation.  (See 
Black.  Com.  vol.  i.  197 — 217.).  From  the  hiftorical 
view  there  given,  it  appears  that  the  title  to  the  ciown 
is  at  prefent  hereditary,  though  not  quite  fo  abfolutely 
hereditary  as  formerly  :  and  the  common  flock  or  ancei- 
tor,  from  whom  the  defeent  muft  be  derived,  is  alfo  dif¬ 
ferent.  Formerly  the  common  flock  was  King  Egbert  \ 
then  William  the  Conqueror  •,  afterwards,  in  James  I.V 
time,  the  two  common  flocks  united  •,  *and  fo  continued 
till  the  vacancy  of  the  throne  in  1688  :  now  it  is  the 
Princefs  Sophia  in  whom  the  inheritance  was  vefted  by 
the  new  king  and  parliament.  Formerly,  the  defeent 
was  abfolute,  and  the  crown  went  to  the  heir 'without  any 
reflection  :  but  now,  upon  the  new  fettlement,  the  inhe¬ 
ritance  is  conditional  :  being  limited  to  fuch  heirs  only, 
of  the  body  of  the  Princefs  Sophia,  as  are  Proteftant 
members  of  the  church  of  England,  and  are  married  to 
none  but  Proteflants. 

And  in  this  due  medium  confifls  the  true  conflitu- 
tional  notion  of  the  fight  of  fuccefflon  to  the  imperial 
crown  of  thefe  kingdoms.  The  extremes  between  which 
it  fleers  are  each  of  them  equally  definitive  of  thofe 
ends  for  which  focieties  were  formed  and  kept  on  foot. 
Where  the  magiflrate,  upon  every  fuccefflon,  is  eleted 
by  the  people,  and  may  by  the  exprefs  provifion  of  the 
laws  be  depofed  (if  not  punifhed)  by  his  fubjets,  this 
may  found  like  the  perfection  of  liberty,  and  look  well 
enough  when  delineated  on  paper  \  but  in  practice  will 
be  ever  productive  of  tumult,  contention,  and  anarchy. 
And,  on  the  other  hand,  divine  indefeafible  hereditary 
right,  when  coupled  with  the  doctrine  of  unlimited  paf- 
five  obedience,  is  furely  of  all  conftitutions  the  mofl  tho¬ 
roughly  flavifh  and  -dreadful.  But  when  fuch  an  here¬ 
ditary  right  as  our  laws  have  created  and  veiled  in  the 
royal  flock,  is  clofely  interwoven  with  thofe  liberties 
which  are  equally  the  inheritance  of  the  fubjet  ;  this 
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Succefl'ion  union  will  form  a  conflitution,  in  theory  the  mod  beauti- 
11.  ful  of  any,  in  praXice  the  mod  approved,  and,  we  truft, 
.Suckling.^  jn  duration  the  mod  permanent. 

^ v  "  In  Prance  the  fucceflion  to  the  monarchy  was  limited 
to  heirs  male  (fee  Salic)  ;  but  in  Navarre  the  crown 
was  inherited  by  the  heir  of  line,  whether  male  or  fe¬ 
male.  The  cafe  (lands  thus  :  Philip  the  Fourth,  king 
of  France,  furnamed  the  Fair ,  in  the  year  I  285  efpoufed 
Jane  queen  of  Navarre  in  her  own  right  *,  and  as  king 
confer t  of  this  latter  kingdom  added  the  title  of  Navarre 
to  his  former  one  of  France.  Louis  X.  fon  and  heir  of 
Philip  and  Jane  (furnamed  Hu  tin  or  the  Boi/lerous ),  fuc- 
ceeded  to  both  crowns.  By  Margaret  his  fird  wife,  who 
had  been  crowned  queen  of  Navarre,  he  left  one  daugh¬ 
ter,  Joan  or  Jane.  His  fecond  wife  Clementina  was 
pregnant  at  the  time  of  his  deceafe,and  was  delivered  of 
a  pofthumous  fon,  whom  mod  of  the  French  annalifts 
recognise  as  John  I.  of  France,  though  he^  lived  no 
longer  than  three  wTeeks.  On  his  death  the  kingdom  of 
France  palled  to  Philip  V.  (furnamed  the  Long),  and 
that  of  Navarre  (to  which  the  Salic  law  could  by  no 
conflruclion  extend)  to  Joanna  the  only  child  and  heir 
of  Louis  and  Margaret.  From  Joanna,  in  lineal  fuccef- 
fion,  the  kingdom  of  Navarre  paffed  to  Jane  d’Al- 
bret,  mother  of  Henry  IV.  of  France,  and  wife  of  An¬ 
thony  of  Vendofme,  who  as  king  confort  wore  the  crown 
of  Navarre.  On  the  acceflion  of  Henry  to  the  kingdom 
of  F-rance,  the  two  monarchies  were  united,  and  the  four 
fucceeding  princes  afliimed  the  joint  titles. 

SUCCINIC  ACID,  an  acid  extracted  from  amber  by 
fublimation  in  a  gentle  heat,  and  which  rifesin  a  concrete 
form  into  the  neck  of  the  fubliming  veflel.  See  CHE¬ 
MISTRY  Index . 

SUCCINUM,  Ameer,  in  Mineralogy ,  a  fpecies  of 
bitumen  clalfed  under  the  inflammable  fubdances.  See 
Mineralogy  Index . 

SUCCORY.  See  Cichorium,  Botany  Index . 

-  SUCCOTH,  in  Ancient  Geography ,  a  town  which 
lay  between  the  brook  Jabbok  and  the  river  Jordan, 
where  Jacob  fixed  his  tents.  There  was  another  Suc- 
coth,  where  the  Ifraelites  fird  encamped  after  their  de¬ 
parture  from  Ramefes  towards  the  Red  fea.  Succoth 
fignifies  tents . 

SUCCUBUS,  a  term  ufed  by  fome  writers  for  a  dae¬ 
mon  who  aflumes  the  (hape  of  a  woman,  and  as  fuch  lies 
with  a  man  ;  in  which  fenfe  it  dands  oppofed  to  incubus , 
which  was  a  daemon  in  form  of  a  man,  that  lies  with  a 
woman.  But  the  truth  is,  the  fuccubus  is  only  a  fpecies 
of  the  nightmare.  See  MEDICINE,  N°  329. 

SUCCULA,  in  Mechanics ,  an  axis  or  cylinder,  with 
daves  in  it  to  move  it  round  ;  but  without  any  tympa¬ 
num  or  peritrochium. 

SUCCULENT  plants,  among  botanids,  fuch  whofe 
leaves  are  thick  and  full  of  juice. 

SUCKER.  See  Cyclopterus,  Ichthyology  In¬ 
dex. 

SUCKERS,  in  Gardening ,  the  fame  with  Offsets. 
SUCKING-fish.  See  Eciieneis,  Ichthyology  In - 
a'ex. 

SUCKLING,  Sir  John,  an  Englifli  poet  and  dra¬ 
matic  writer,  was  the  fon  of  Sir  John  Suckling,  comp¬ 
troller  of  the  houfehold  to  King  Charles  I.  and  born  at 
Witham  in  Eflex  in  1613.  He  difeovered  an  uncom¬ 
mon  propenfity  to  the  acquiring  of  languages,  mfomuch 
that  he  is  reported  to  have  fpoken  Latin  at  five  years  of 


age,  and  to  have  written  it  at  nine. 
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he  travelled  ;  but  fee  ms  to  have 
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more  than  the  character  of  a  courtier  and  fine  gentle¬ 
man  ;  which  he  fo  far  attained,  that  he  was  allowed  to 
have  the  peculiar  happinefs  of  making  every  thing  he 
did  become  him.  In  his  travels  he  made  a  campaign 
under  the  great  Gudavus  Adolphus  ;  and  his  loyalty, 
if  not  his  valour,  appeared  in  the  beginning  of  our  civil 
wars  ;  for,  after  his  return  to  England,  he  raifed  a  troop 
of  horfe  for  the  king’s  fervice  entirely  at  his  own  charge; 
and  mounted  them  io  completely  and  richly,  that  they 
are  faid  to  have  cod  him  i2,oool.  This  troop,  with 
Sir  John  at  its  head,  behaved  fo  ill  in  the  engagement 
with  the  Scots,  upon  the  Englifh  borders,  in  1639,  as  to 
occafion  the  famous  lampoon  compofed  by  Sir  John 
Mennis  ;  “  Sir  John  he  got  him  an  ambling  nag,”  &:c. 
This  ballad,  which  was  fet  to  a  brifk  tune,  was  much 
fung  by  the  parliamentarians,  and  continues  to  be  lung 
to  this  day.  This  difadrous  expedition,  and  the  ridicule 
that  attended  it,  was  fuppofed  to  have  hadened  his  death  ; 
being  feized  by  a  fever,  of  which  he  died,  at  28  years  of 
age.  He  was  a  fprightly  wit,  and  an  eafy  verfifier,  but 
no  great  poet.  His  works,  confiding  of  a  few  poems, 
letters,  and  plays,  have  neverthelefs  gone  through  feve- 
ral  editions. 

SUCTION,  the  aX  of  fucking  or  drawing  up  a  fluid, 
as  air,  water,  milk,  or  the  like,  by  means  of  the  mouth 
and  lungs ;  or,  in  a  fimilar  manner,  by  artificial  means* 
See  Pneumatics  and  Hydrodynamics. 

SUDATORY,  a  name  given  by  the  ancient  Ro¬ 
mans  to  their  hot  or  fweating  rooms;  fometimes  alfo 
called  Laconica . 

SUDEROE.  See  FEERO-IJlands. 

SUDORIFIC,  an  appellation  given  to  any  medicine 
that  caufes  or  promotes  fweat. 

SUESSIONES,  a  branch  of  the  Remi,  a  people  of 
Gallia  Belgica  (Pliny)  ;  called  fometimes  SueJJbnes ,  in 
the  lower  age  SueJJi ;  fituated  between  the  Remi  to  the 
eafi,  the  Nervii  to  the  north,  the  Veromandui  to  the 
wed,  and  the  Meldae  to  the  fouth,  in  the  tra 61  now  call¬ 
ed  le  Soiffonois. — SueJJiones ,  SueJJbnes ,  and  SueJJbnce ,  the 
name  of  their  cky  in  the  lower  age  ;  thought  to  have 
been  formerly  called  Noviodunum  (Caefar),  is  now  call¬ 
ed  Soiffons , 

SUET,  Sevum,  or  Sebum ,  in  Afiatomy ,  the  folid  fat 
found  in  feveral  animals,  as  flieep,  oxen,  &c.  but  not  in 
the  human  fpecies.  See  the  article  Fat.— It  is  of  the 
fevum  that  tallow  is  made. 

SUETONIUS  Tranquillus,  Caius,  a  famous  La¬ 
tin  hidorian,  was  bom  at  Rome,  and  became  fecretary 
to  the  emperor  Adrian,  about  the  118th  year  of  the 
Chridian  era  ;  but  that  pod  was  taken  from  him  three 
years  after,  when  feveral  perfons  fell  under  that  prince’s 
difpleafure  for  not  (bowing  the  emprefs  Sabina  all  the 
refpeX  (he  deferved.  During  his  difgrace  he  compofed 
many  works,  which  are  lod.  Thofe  now  extant  are  his 
Hidory  of  the  XII  fird  Emperors,  and  a  part  of  his 
treatife  of  the  Illudrious  Grammarians  and  Rhetoricians. 
Pliny  the  Younger  was  his  intimate  friend,  and  per- 
fuaded  him  to  publifli  his  books.  His  Hiflory  of  the 
XII  Roman  Emperors  has  been  much  commended  by 
mod  of  our  polite  fcholars.  He  reprefents,  in  a  conti¬ 
nued  feries  of  curious  and  intereding  particulars,  without 
any  digrefiions  or  reflexions,  the  aXions  of  the  emperors, 
without  omitting  their  vices,  which  he  expofes  with  all 
5  H  2  their 
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Suetonius  their  deformity,  and  with  the  fame  freedom  mentions 
M  the  good  qualities  of  the  very  fame  perfons ;  but  the 
4  ,ucz*  .  horrid  diffolutenefs  and  obfcene  a&ions  he  relates  of  Ti¬ 
berius,  Caligula,  Nero,  &c,  have  made  fome  fay,  that 
he  wrote  the  lives  of  the  emperors  with  the  fame  licen- 
tioufnefs  with  which  they  lived.  The  edition  of  this 
hiftory  procured  by  Grgevius  at  Utrecht  in  1672,  with 
the  excellent  Commentaries  of  Torrentius  and  Cafaubon, 
and  the  notes  of  fome  other  learned  critics,  is  much  ef- 
teemed.  Burman  alfo  publifhed  an  edition  in  2  vols. 
4to,  with  notes. 

SUE VI,  the  Catti  or  Chatti  of  Caffar  (Strabo),  placed 
*  on  the  Rhine  :  the  reafon  of  Csefar’s  calling  them  thus 
does  not  appear,  though  conftderably  diftant  from  the 
proper  Suevi  or  Alemanni. 

Suevi,  (Tacitus),  a  common  name  of  the  people  fitua- 
ted  between  the  Elbe  and  the  Viftula,  difiinguifhed 
otherwife  by  particular  names  $  as  in  Ptolemy,  Suevi 
Angeli ,  Suevi  Sennones. 

SUEVUS,  in  Ancient  Geography,  a  river  of  Ger¬ 
many,  thought  to  be  the  fame  with  the  Viadrus  or  Oder, 
emptying  itfelf  at  three  mouths  into  the  Baltic,  the  mid- 
dlemoft  of  which  is  called  Swine  or  Swene  ;  which  laft 
comes  nearer  the  name  Suevus . 

SUEZ,  a  fmall  fea-port  town,  fituated  near  the  nor¬ 
thern  extremity  of  the  Red  fea,  and  about  30  hours  jour¬ 
ney  ealt  from  Cairo.  The  country  around  it  is  a  fandy 
plain,  without  the  fmallefl  fpot  of  verdure.  The  only 
water  which  can  be  drunk  is  brought  from  El-Naba,  or 
the  fpring,  at  the  diftance  of  three  hours  journey  j  and 
it  is  fo  brackilh,  that  without  a  mixture  of  rum  it  is  in- 
fupportable  to  Europeans.  The  town  itfelf  is  a  collec¬ 
tion  of  miferable  ruins,  the  khans  being  the  only  folid 
buildings ,  yet  from  March  till  June,  the  feafon  when 
the  Jidda  and  Yambo  fleet  arrives,  the  town  becomes 
Volne  '\r  crowded }  but^  after  its  departure  nobody  remains  ex- 
T rave  Is  CePt  ^e  governor>  who  is  a  Mamlouk,  12  or  14  per- 

vol.  i,  *  fons  who  form  his  houfehold,  and  the  garrifon.  The 

fortrefs  is  a  defencelefs  heap  of  ruins,  which  the  Arabs 
confider  as  a  citadel,  becaufe  it  contains  fix  brafs  four- 
pounders,  and  two  Greek  gunners,  who  turn  their  heads 
afide  when  they  fire.  The  harbour  is  a  wretched  quay, 
where  the  fmalleft  boats  are  unable  to  reach  the  fhore, 
except  at  the  higheft  tides.  There,  however,  the  mer- 
chandife  is  embarked,  to  convey  it  over  the  banks  of 
fand  to  the  veffels  which  anchor  in  the  road.  This  road, 
lituated  a  league  from  the  town,  is  feparated  from  it  by 
a  fhore  which  is  left  dry  at  low  w7ater  }  it  has  no  works 
for  its  defence,  fo  that  the  veffels  which  M.  Volney  tells 
us  he  has  feen  there,  to  the  number  of  28  at  a  time, 
might  be  attacked  without  oppofition  )  for  the  (hips 
themfelves  are  incapable  of  rcfiftance,  none  having  any 
other  artillery  than  four  rufly  fwivels. 

Suez  lias  always  been,  notwithflanding  its  local  difad- 
vantages,  a  place  of  great  trade,  on  account  of  its  geo- 
'  graphical  fituation.  It  was  by  the  gulf  of  Suez  that  the 
commodities  of  India  were  formerly  conveyed  to  Eu¬ 
rope,  till  the  difeovery  of  the  paffage  by  the  Cape  of 
Good  Hope  converted  that  trade  into  a  new  channel. 
As  the  iflhmus  of  Suez,  which  feparates  the  Red  fea 
from  the  Mediterranean,  is  not  more  than  57  miles,  it 
has  been  frequently  propofed  to  join  thefe  two  feas  to¬ 
gether  by  a  canal.  As  there  are  no  mountains  nor  re¬ 
markable  inequalities  of  furface,  this  plan  would  at  firft 
view  appear  eafy  to  be  executed.  But  though  the  dif¬ 


ference  of  levels  would  not  prevent  a  jun&ion,  the  great  Sue*, 
difficulty  arifes  from  the  nature  of  the  correfponding  — 
coafts  of  the  Mediterranean  and  the  Red  fea,  which  are 
of  a  low7  and  fandy  foil,  where  the  waters  form  lakes, 
ffioals,  and  moraffes,  fo  that  veffels  cannot  approach 
within  a  confiderable  diftance.  It  will  therefore  be 
found  fcarcely  poffible  to  dig  a  permanent  canal  amid 
thefe  fhifting  fands  :  not  to  mention,  that  the  fhore  is 
deftitute  of  harbours,  which  muft  be  entirely  the  work 
of  art.  The  country  befides  has  not  a  drop  of  frefh  wa¬ 
ter,  and  to  fupply  the  inhabitants,  it  muft  be  brought  as 
far  as  from  the  Nile. 

The  beft  and  only  method  therefore  of  effe&ing  this 
junction,  is  that  which  has  been  already  fuccefsfully 
pradlifed  at  different  times ,  which  is,  by  making  the 
river  itfelf  the  medium  of  communication,  for  which  the 
ground  is  perfe£Uy  well  calculated  5  for  Mount  Mokat- 
tum  fuddenly  terminating  in  the  latitude  of  Cairo,  forms 
only  a  low  and  femicircular  mound,  round  which  is  a 
continued  plain  from  the  banks  of  the  Nile  as  far  as  the 
point  of  the  Red  fea.  The  ancients,  who  early  under- 
ftood  the  advantage  to  be  derived  from  this  fituation, 
adopted  the  idea  of  joining  the  twro  feas  by  a  canal  con- 
nedled  with  the  river.  Strabo*  obferves,  that  this  was  Lib.  xvii^ 
firft  executed  under  Sefoftris,  who  reigned  about  the 
time  of  the  Trojan  war  )  and  this  work  was  fo  confide¬ 
rable  as  to  occafion  it  to  be  remarked,  “  that  it  was  100 
cubits  (or  170  feet)  wTide,  and  deep  enough  for  large 
veffels.”  After  the  Greeks  conquered  the  country,  it 
was  reftored  by  the  Ptolemies,  and  again  renewed  by 
Trajan,  In  fliort,  even  the  Arabs  themfelves  followed 
thefe  examples.  “  In  the  time  of  Omar  cbn-el-Kattab 
(fays  the  hiftorian  El  Makin),  the  cities  of  Mecca  and 
Medina  fuffering  from  famine,  the  caliph  ordered  Amrou 
governor  of  Egypt  to  cut  a  canal  from  the  Nile  to  Kol- 
zoum,  that  the  contributions  of  corn  and  barley  appoint¬ 
ed  for  Arabia  might  be  conveyed  that  way.” 

This  canal  is  the  fame  which  runs  at  prefent  to  Cairo, 
and  lofes  itfelf  in  the  country  to  the  north-eaft  of  Ber- 
ket-el-Hadj,  or  the  Lake  of  the  Pilgrims. 

The  place  on  the  weft  coaft  of  the  gulf  of  Suez, 
where  the  children  of  Ifrael  are  fuppofed  to  have  enter¬ 
ed  it,  is  called  Badea ,  about  fix  miles  to  the  north  of 
Cape  Korondel,  on  the  other  fide  of  the  gulf,  as  we  are 
informed  in  a  letter  from  the  ingenious  Edward  Wort- 
ley  Montague,  F.  R.  S.  to  Dr  Watfon,  containing  an 
account  of  his  journey  from  Cairo  to  the  Written  Moun¬ 
tains  in  the  defert  of  Sinai.  Oppofite  to  Badea  is  a 
ftrong  current  which  fets  to  the  oppofite  fhore,  about 
fouth-eaft,  with  a  whirlpool  called  Birque  Pharaone,  the 
well  or  pool  of  Pharaoh ,  being  the  place  where  his  hoft 
is  faid  to  have  been  deftroyed.  We  are  told  by  the 
fame  gentleman,  that  the  Egyptian  fhore  from  Suez  to 
Badea  is  fo  rocky  and  fteep,  that  there  wa s  no  entering 
upon  the  gulf  but  at  one  of  thefe  two  places. 

The  Britifh  nation,  we  believe,  never  attempted  to 
carry  on  commerce  with  any  of  the  ports  of  the  Red  fea 
beyond  Jidda,  till,  on  the  fuggeftion  of  Mr  Bruce,  in 
1776,  fome  Britifh  merchants  at  Bengal  equipped  two 
or  three  veffels  for  Suez,  laden  with  piece-goods  of  Ben¬ 
gal  and  coaft  manufa&ures.  The  command  of  the  vef¬ 
fels  was  committed  to  Captain  Greig,  a  meritorious  fea- 
man  ;  and  the  management  of  the  goods  was  entrufted 
to  Mr  Straw,  a  gentleman  difiinguifhed  for  his  mercan¬ 
tile  knowledge.  The  fale  turned  out  to  advantage  \  but 
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fere  Incurred  in  making  prefen ts  except  to  the  wed  and  upon  the  fea-coaft,  is  very  rich, 

1  1  ’  being  a  compound  of  clay  and  marie.  Towards  the  fea 

there  are  large  heaths  and  trails  of  fand  ;  but  thefe  pro¬ 
duce  hemp,  rye,  and  peafe,  and  feed  great  flocks  of 


fitch  great  ex pences -  . 

to  the  bey  of  Cairo  and  Suez,  as  to  confume  the  whole 
profits  gained  by  the  fale  of  the  cargo.  The  great  pur- 

pofe  of  the  expedition  was,  however,  accomplilhed,  as  a 
firman  was  obtained  from  the  government  of  Cairo  to 
trade  by  the  way  of  Suez.  In  confequence  of  this,  three 
lhips  went  to  Suez  the  following  year,  and  as  many  in 
1778.  The  opening  of  this  trade  alarmed  the  jealoufy 
of  the  Eaft  India  Company  ;  they  applied  to  our  go¬ 
vernment,  and  orders  were  given  to  relinquifh  this  pro- 
mifing  commerce.  Thefe  orders  reached  Egypt  fooner 
than  Bengal,  and  the  confequence  was  fatal  to  the  un¬ 
fortunate  adventurers  who  vifited  Suez  that  year  (1779). 
By  a  plan  concerted  between  the  beys,  a  large  body  of 
Bedouin  Arabs  attacked  the  caravan  palling  from  Suez 
to  Cairo  with  goods  valued  at  12  lacks  of  rupees,  ihe 
goods  were  plundered,  the  Europeans  were  ftripped  and 
left  naked  in  the  defert,  expofed  to  the  burning  rays  of 
the  fun,  without  a  drop  of  water  to  quench  their  third, 
or  food  to  fupport  life.  Moft  of  them  died,  and  fome 
of  their  bodies  were  afterwards  found  mangled  and  dis¬ 
figured  by  wolves.  We  have  been  favoured  with  a  par¬ 
ticular  account  of  the  fufferings  of  our  countrymen  by  a 
correfpondent,  which,  we  are  forry,  we  have  not  room 
to  infert.  Thofe  who  wifti  to  obtain  a  more  full  ac¬ 
count  may  confult  the  Annual  Regifter  for  1781  or 
1782. 

SUFFETULA,  in  Ancient  Geography,  a  town  ot 
Africa,  in  the  dominions  of  Carthage  ;  probably  fo  call¬ 
ed  from  Suffetes,  the  title  of  the  magiftrates  of  that 
city.  It  is  now  called  Spaitla,  in  the  kingdom  of  Tunis, 
and  has  many  elegant  remains  of  antiquity.  There  aie 
three  temples  in  a  great  meafure  entire  ;  one  of  them  of 
the  Compofite  order,  the  other  two  Corinthian.  “  A 
beautiful  and  perfeft  capital  of  the  Compofite  order 
(fays  Mr  Bruce),  the  only  perfeft  one  that  now  exifts, 
is  defigned  in  all  its  parts  in  a  very  large  fize  ;  and  with 
the  detail  of  the  reft  of  the  ruin,  is  a  precious  monument 
of  what  that  order  was,  now  in  the  colle&ion  of  the 
king.1’  The  town  itfelf  (he  fays)  is  fituated  in  the  moft 
beautiful  fpot  in  Barbary,  furrounded  by  great  numbers 
of  juniper-trees,  and  watered  by  a  pleafant  ftream,  which 
finks  under  the  earth  at  that  place,  without  appearing 
any  more. 

SUFFOCATION,  the  privation  of  the  function  ol 
refpiration  or  breathing.  See  the  articles  DROWNING, 
Hanging,  &c. 

SUFFOLK,  a  county  of  England.  Its  name  is  con- 
traaed  from  Southfolh ,  fo  called  from  its  fituation  in  re¬ 
gard  to  Norfolk.  It  is  bounded  on  the  weft  by  Cam- 
bridge-ftfire  ;  on  the  fouth  by  EtTex,  from  which  it  is 
parted  by  the  river  Stour  ;  on  the  eaft  by  the  German 
and  on  the  north  by  Norfolk,  feparated  from  it 
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by  the  Leffer  Oufe  and  the  Waveney.  From  weft  to 
eaft  it  is  $2  miles  in  length,  about  20  at  a  medium  in 
breadth,  "and  196  in  circumference.  It  contains  22 
hundreds,  29  market-towns,  575  parifhes,  upwards  of 
34,000  houfes,  and  210,431  inhabitants.  The  whole 
is  divided  into  two  parts,  viz.  the  Liberty  of  St  Ed¬ 
mund,  and  the  Geldable  ;  the  former  of  which  contains 
the  weft  parts  of  the  county,  and  the  other  the  eaft  ; 
and  there  is  a  grand  jury  for  each  at  the  affizes.  .  The 
air  is  reckoned  as  wholefome  and  pleafant  as  any  in  the 
kingdom,  nor  is  it  otherwife  upon  the  fea  coaft,  which 
is  dry  and  Tandy,  and  free  from  fait  marlhes.  The  foil, 
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{beep.  About  Newmarket  the  foil  is  much  the  fame 
but  in  high  Suffolk  or  the  woodlands,  befides  wood, 
there  are  very  rich  paftures,  where  abundance  of  cattle 
are  fed.  In  other  parts  of  the  county,  as  about  Bury, 
there  is  plenty  of  corn.  As  this  county  is  noted  for  the 
richnefs  of  its  paftures,  fo  is  it  for  butter  and  cheefe,  ef- 
pecialiy  the  former,  which  is  faid  to  be  remarkably  good ; 
lb  that  being  packed  up  in  firkins,  it  is  fold  for  all  ufes 
both  by  fea  and  land,  and  conveyed  to  many  parts  of 
England,  efpecially  to  London.  The  inland  parts  of 
the  county  are  well  fupplied  with  wood  for  fuel,  and 
thofe  upon  the  fea-coait  with  coals  from  Newcaftle. 

The  manufactures  of  the  county  are  chiefly  woollen  and 
linen  cloth.  It  lies  in  the  diocefe  of  Norwich,  has  two 
archdeacons,  viz.  of  Sedbury  and  Suffolk  ;  gives  title  of 
earl  to  a  branch  of  the  Howards  ;  fends  two  members 
to  parliament  for  the  county,  and  two  for  each  of  the 
following  places,  Ipfwich,Dunwich,  Orford,  Aldborough, 
Sudbury,  Eye,  and  St  Edmund’s-Bury.  The  county  is 
extremely  well  watered  by  the  following  rivers,  which1 
either  traverfe  its  borders,  or  run  acrofs  into  the  German 
ocean,  viz.  the  Leffer  Oufe,  the  Waveney,  the  Blithe, 
the  Deben,  the  Orwell  or  Gipping,  and  the  Stour. 

SUFFRAGAN,  an  appellation  given  to  Ample  bi- 
(hops  with  regard  to  archbifliops,  on  whom  they  depend, 
and  to  whom  appeals  lie  from  the  biftiops  courts. 

Suffragan  is  likewife  the  appellation  given  to  abifliop, 
who  is  occafionally  appointed  to  refide  in  a  town  or  vil¬ 
lage,  and  aflift  the  diocefan. 

SUFFRAGE,  denotes  a  vote  given  in  an  affembly, 
where  fomething  is  deliberated  on,  or  where  a  perfon  is* 
elected  to  an  office  or  benefice. 

SUFFRUTEX,  among  botanifts,  denotes  an  under- 
(hrub,  or  the  loweft  kind  of  woody  plants,  as  lavender. 

SUGAR,  a  folid  fweet  fubftance  obtained  from  the 
juice  of  the  fugar-cane  ;  or,  according  to  chemifts,  an 
effential  fait,  capable  of  cryftallization,  of  a  fweet  and 
agreeable  flavour,  and  contained  in  a  greater  or  lefs  quan¬ 
tity  in  almoft  every  fpecies  of  vegetables,  but  moft 
abundant  in  the  fugar-cane.  .  #  t 

As  the  fugar-cane  is  the  principal  production  of  the  Value  of 
Weft  Indies,  and  the  great  fource  of  their  riches;  as  itfugar. 
is  fo  important  in  a  commercial  view,  from  the  employ¬ 
ment  which  it  gives  to  feamen,  and  the  wealth  which  it 
opens  for  merchants  ;  and  befides  now  is  become  a  ne- 
ceffary  of  life — it  may  juftly  be  efteemed  one  of  the  moft1 
valuable  plants  in  the  world.  The  quantity  confumed 
in  Europe  is  eftimated  at  nine  millions  fterling,  and  the 
demand  would  probably  be  greater  if  it  could  be  fold  at 
a  reduced  price.  Since  fugar'tben  is  reckoned  fo  pre¬ 
cious  a  commodity,  it  muft  be  an  objeCl  of  defire  to  all 
perfons  of  curiofity  and  refearch,  to  obtain  fome  general 
knowledge  of  the  hiftory  and  nature  of  the-  plant  by 
which  it  is  produced,  as  well  as  to  underftand  the  pro- 
cefs  by  which  the  juice  is  extra&ed  and  refined.  .  We 
will  therefore  firft  inquire  in  what  countries  it  originally 
fl ou ri flied,  and  when  it  was  brought  into  general  ufe, 
and  became  an  article  of  commerce. 

From  the  few  remains  of  the  Grecian  and  Roman  au¬ 
thors  which  have  furvived  the  ravages  of  time,  we  can 
find  no  proofs  that  the  juice  of  the  fugar-cane  was  known 
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S  U  G 


3 

A ccount 
of  it  by- 
Greek  and 
Roman  aiu 
tiiors. 


*  vv- 


2  ever>  tbat  in  thole  countries  where  it  was  indigenous  its 
was  proba-  va^ue.  ,Vas  n°t  long  concealed.  It  is  not  improbable 
bly  known  that  it  wras  known  to  the  ancient  Jews  ;  for  there  is  fome 
to  the  an-  reafon  to  fiippofe,  that  the  Hebrew  word  rr:p,  which  oc- 
eient  Jews.  curs  frequently  in  the  Old  Teftamcnt,  and  is  by  our 
tranflators  rendered  fometimes  calamus  and  fometimes 
Jwect-cane,  does  in  fadt  mean  the  fugar-cane.  The  firft 
paflage  in  which  we  have  obferved  it  mentioned  is  Exod. 
xxx.  23.  where  Moles  is  commanded  to  make  an  oint¬ 
ment  with  myrrh,  cinnamon,  kene,  and  caflia.  Now  the 
kene  does  not  appear  to  have  been  a  native  of  Egypt 
nor  of  Judea  ;  for  in  Jeremiah  vi.  20.  it  is  mentioned 
as  coming  from  a  far  country.  “  To  what  purpofe 
cometh  there  to  me  incenfe  from  Sheba  and  the  fweet- 
cane  from  a  far  country  ?”  This  is  not  true  of  the  ca¬ 
lamus  aromaticus,  which  grows  fpontaneoufly  in  the  Le¬ 
vant,  as  w7ell  as  in  many  parts  of  Europe.  If  the  cin¬ 
namon  mentioned  in  the  paflage  of  Exodus  quoted  above 
was  true  cinnamon,  it  mult  have  come  from  the  Eaft 
Indies,  the  only  country  in  the  world  from  which  cinna¬ 
mon  is  obtained.  There  is  no  difficulty  therefore  in 
fuppofing,  that  the  fu gar-cane  was  exported  from  the 
fame  country.  If  any  credit  be  due  to  etymology,  it 
confirms  the  opinion  that  kene  denotes  the  fugar-cane  ; 
for  the  Latin  word  canna  and  the  Engliffi  word  cane  are 
evidently  derived  from  it.  It  is  alfo  a  curious  fadl,  that 
fachar  or  Jheker  *,  in  Hebrew,  fignifies  inebriation,  from 
which  the  Greek  word  < tcck^oc g,  “  fugar,”  is  undoubted¬ 
ly  to  be  traced. 

The  fugar-cane  was  fir  ft  made  known  to  the  weftern 
parts  of  the  world  by  the  conquefts  of  Alexander  the 
|  Lib.  xv.  Great.  Strabo  f  relates  that  Nearchus  his  admiral  found 
it  in  the  Eaft  Indies  in  the  year  before  Cbrift  325.  It 
is  evidently  alluded  to  in  a  fragment  of  Theophraftus, 
preferved  in  Photius.  Varro,  who  lived  A.  C.  68,  de- 
t  Lib.  xvii.  fcribes.it  in  a  fragment  quoted  by  Ifidorus  J  as  a  fluid 
preffed  from  reeds  of  a  large  fize,  which  was  fweeter 
Diot  cap.°  Lhan.  boney  §r  Diofcorides,  about  the  year  3*5  before 
Nxv.  ’  thrift,  fays  “  that  there  is  a  kind  of  honey  called  faccha - 
ron ,  which  is  found  in  India  and  Arabia  Felix.  It  has 
the  appearance  of  fait,  and  is  brittle  when  chewed.  If 
diflolved  in  water,  it  is  beneficial  to  the  bowels  and  fto- 
mach,  is  ufeful  in  difeafes  of  the  bladder  and  kidneys, 
and,  when  fprinkled  on  the  eye,  removes  thofe  fub- 
ftances  tliat.obfcure  the  fight.”  This  is  the  firft  account 
we  have  of  its  medical  qualities.  Galen  often  preferibed 
it  as  a  medicine.  Lucan  relates,  that  an  oriental  nation 
in  alliance  with  Pompey  ufed  the  juice  of  .the  cane  as  a 
common  drink. 

Unique  bibunt  tenera  dulces  ah  arundme  fuccos . 

Lib.  iii.  237. 

Pliny  fays  it  was  produced  in  Arabia  and  India,  but 
that  the  beft  came  from  the  latter  country.  It  is  alfo 
mentioned  by  Arrian,  in  his  Periplus  of  the  Red  fea,  by 
the  name  of  ( fachar')  as  an  article  of  commerce 

*Nat.  India  to  the  Red  fea.  /Elian  *,  Tertullian  f,  and 

f  De  Judi'  Alexander  Aphrodifseus  J,  mention  it  as  a  fpeciesof  ho- 
do  Dei.  ney  procured  from  canes  (a). 

1  Lib.  {j. 

Probfyp. 


That  the  fugar-cane  is  an  indigenous  plant  in  fume  Sujar. 
parts  of  tbd  jbaft  Indies,  we  have  the  ftrongeft  reafon  to  r 
believe;  for  i  hunberg  found  it  in  Japan,  and  has  ac- T  4  . 
cording] y  mentioned  it  as  a  native  of  that  country  in  kis^el'aft 
Flora  Japomca ,  pubLlhed  in  1784.  Ofbeck  alfo  found  Indies, 
it  in  China  in  1751.  It  may  indeed  have  been  tranf- 
planted  from  fome  other  country  j  but  as  it  does  not  ap¬ 
pear  from  hiftory  that  the  inhabitants  of  Japan  c-r  China 
ever  carried  on  any  commerce  with  remote  nations,  it 
could  only  be  conveyed  from  fome  neighbouring  coun¬ 
try.  Marco  Polo,  a  noble  Venetian,  who  travelled  in¬ 
to  the  call  about  the  year  1250,  found  fugar  in  abun¬ 
dance  in  Bengal.  Vafco  dc  Gama,  who  doubled  the 
Cape  of  Good  Hope  in  1497,  relates,  that  a  confiderable 
trade  in  fugar  was  then  carried  on  in  the  kingdom  of 
Calicut.  On  the  authority  of  Diofcorides  and  Pliny, 
too,  we  ffiould  be  djfpofed  to  admit,  that  it  is  a  native 
of  Arabia,  did  we  not  find,  on  confulting  Niebuhr’s 
Travels,  that  that  botanift  has  omitted  it  when  enume¬ 
rating  the  moft  valuable  plants  of  that  country.  If  it 
be  a  Spontaneous  ptodu&ion  of  Arabia,  it  muft  ftill  flou- 
riffi  in  its  native  foil.  Mr  Bruce  found  it  in  Upper 
Egypt.  If  we  may  believe  the  relation  of  Giovan 
Lioni,  a  confiderable  trade  was  carried  on  in  fugar  in 
Nubia  in  1500;  it  abounded  alfo  at  Thebes,  on  the 
Nile,  and  in  the  northern  parts  of  Africa,  about  the 
fame  period. 

There  is  reafon  to  believe  that  the  fugar-cane  was  in- Introduced 
troduced  into  Europe  during  the  crufades  ;  expeditions  into  Europe 
which  however  romantic  in  their  plan,  an  d  unfuccefsful  F^ably 
in  their  execution,  were  certainly  produdtive  of  many  crufadee^ 
advantages  to  the  nations  of  Europe.  Albertus  Aquen-Cm  3 
a  monkifli  writer,  obferves,  that  the  Chriftian  fol- 
diers  in  the  Ploly  Land  frequently  derived  refrefhment 
and  fupport  during  a  fcarcity  of  provifions  by  fucking 
the  canes.  This  plant  flouriftied  alfo  in  the  Morea,  and 
in  the  iflands  of  Rhodes  and  Malta  ;  from  which  it  was 
tranfported  into  Sicily.  The  date  of  this  tranfadlion  it 
is  not  eafy  to  afeertain  ;  but  we  are  fure  that  fugar  was 
cultivated  in  that  ifland  previous  to  the  year  1166  ;  for 
Lafitau  the  Jefuit,  who  wrote  a  hiftory  of  the  Portu- 
guefe  difeoveries,  mentions  a  donation  made  that  year  to 
the  monaftery  of  St  Bennet,  by  William  the  fecond,  king 
of  Sicily,  of  a  mill  for  grinding  fugar-canes,  with  all  its 
rights,  members,  and  appurtenances. 

Irom  Sicily,  where  the  fugar-cane  ftill  ffouriffies  on 
the  fides  of  Mount  Hvbla,  it  was  conveyed  to  Spain, 

Madeira,  the  Canary  and  Cape  de  Verd  iflands,  f®on 
after  they  were  difeovered  in  the  15th  century.  taves. 

An  opinion  has  prevailed,  that  the  fugar-cane  is  not  Supplied 
a  native  of  the  weftern  continent,  or  its  adjacent  iflands  by  fome 
the  Weft  Indies,  but  was  conveyed  thither  by  the 
niards  or  Portuguefe  foon  after  the  difeovery  of  America  Ulrica  or" 
by  Columbus.  From  the  teftimony  of  Peter  Martyr,  in  the  Weft 
the  third  book  of  his  firft  decade,  compofed  during  Co-Indies., 
lumbus’s  fecond  voyage,  which  commenced  in  1493  and 
ended  in  1495,  it  appears,  that  the  fugar-cane  was 
known  at  that  time  in  Hifpaniola.  It  may  be  laid,  that 
it  was  brought  thither  by  Columbus  ;  but  for  this  afler- 
tion  we  have  found  no  diredl  evidence  j  and  though  we 

had 


(a)  For  a  more  minute  account  of  the  hiftory  of  fugar  in  the  early  and  middle  ages,  a  paper  of  the  Manchefter 
Tranfadlions,  in  Volume  IV.  by  Hr  Falconer,  may  be  confulted. 
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Su^ar.  Lad  direct  evidence,  this  would  not  prove  that  the  fugai 
-v- — '  cane  was  not  an  indigenous  plant  of  the  Well  Indies 
There  are  authors  of  learning  who,  after  inveftigating 
this  fubjeft  with  attention,  do  not  hefitate  to  maintain, 
that  it  is  a  native  both  of  the  ifhmds  and  of  the  conti¬ 
nent  of  America. 

P.  Labat  has  fupported  this  opinion  with  much  ap- 
*  Tom.  Hi.  pearance  of  truth  *  ;  and,  in  particular,  he  appeals  to 
c.  xv.  the  teftimony  of  Thomas  Gage,  an  Englithman,  who 
7  .  vifited  New  Spain  in  1625.  Gage  enumerates  fugar- 
Thisopi-  canes  am0ng  the  provifions  with  which  the  Charaibes  of 
pofcdby  Guadaloupe  fupplied  his  (hip.  “  Now  (Jays  Labat)  it 
Labat.  is  a  fa6t  that  the  Spaniards  had  never  cultivated  an  inch 
of  ground  in  the  fmaller  Antilles.  Their  (lrips  com¬ 
monly  touched  at  thofe  iflands  indeed  for  wood,  and  wa¬ 
ter  *,  and  they  left  fwine  in  the  view  of  fupplymg  with 
frefh  provifions  fuch  of  their  countrymen  as  might  call 
there  in  future  5  but  it  would  be  abfurd  in  the  higheft 
degree  to  fuppofe,  that  they  would  plant  fugar-canes, 
and  at  the  fame  time  put  hogs  afhore  to  deftroy  them. 

“  Neither  had  the  Spaniards  any  motive  for  bellow¬ 
ing  this  plant  on  iflands  which  they  confidered  as  of  no 
kind  of  importance,  except  for  the  purpofe  that  has  been 
mentioned  j  and  to  fuppofe  that  the  Charaibes^  might 
have  cultivated,  after  their  departure,  a  production  of 
which  they  knew  nothing,  betrays  a  total  ignorance  of 
s  the  Indian  difpofition  and  chara£ter. 

Fromtefti-  “  But  (continues  Labat)  we  have  furer  teflimony, 
many.  and  fuch  as  proves,  beyond  all  contradiction,  that  the 
fugar-cane  is  the  natural  production  of  America.  For, 
befides  the  evidence  of  Francis  Ximenes,  who,  in  a 
Treatife  on  American  Plants,  printed  at  Mexico,  afferts, 
that  the  fugar-cane  grows  without  cultivation,  and  to 
an  extraordinary  fize,  on  the  banks  of  the  river  Plate, 
we  are  a  flu  red  by  Jean  de  Lery,  a  Proteftant  minifter, 
who  was  chaplain  in  1556  to  the  Dutch  garrifon  in  the 
fort  of  Coligny,  on  the  river  Janeiro,  that  he  himfelf 
found  fugar-canes  in  great  abundance  in  many  places  on 
the  banks  of  that  river,  and  in  fituations  never  vifited  by 
the  Portuguefe.  Father  Hennepen  and  other  voyagers 
bear  teftimony  in  like  manner  to  the  growth  of  the  cane 
near  the  mouth  of  the  Mifliflippi  ;  and  Jean  de  Laet  to 
its  fpontaneous  production  in  the  ifland  of  St  Vincent. 
It  is  not  for  the  plant  itfelf,  therefore,  but  for  the  fecret 
of  making  fugar  from  it,  that  the  Weft  Indies  are  in¬ 
debted  to  the  Spaniards  and  Portuguefe  }  and  thefe  to 
the  nations  of  the  eaft.” 

Such  is  the  reafoning  of  Labat,  which  the  learned 
Lafitau  has  pronounced  incontrovertible  \  and  it  is 
greatly  (Lengthened  by  recent  difeoveries,  the  fugar- 
cane  having  been  found  in  many  of  the  iflands  of  the 
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Pacific  ocean  by  our  late  illuftrious  navigator  Captain  Sugar.  ^ 

Cook.  .  „  9  ** 

The  fugar-cane,  ©r  faccharum  officinarum  ot  botamfls,  Dcfcr,;nion 
is  a  jointed  reed,  commonly  meafuring  (the  flag  part  notottilcfiu 
included)  from  three  feet  and  a  half  to  feven  feet  in  gar  cane, 
height,  but  fometimes  riling  to  12  feet.  When  ripe  it 
is  of  a  fine  itraw  colour  inclining  to  yellow,  producing 
leaves  or  blades,  the  edges  of  which  are  finely  and 
fharply  ferrated,  and  terminating  in  an  arrow  decorated 
with  a  panicle.  The  joints  in  one  flalk  are  from  40  to 
60  in  number,  and  the  (talks  riling  from  one  root  are 
fometimes  very  numerous.  The  young  flioot  afeends 
from  the  earth  like  the  point  of  an  arrow  j  the  fliaft  of 
which  foon  breaks,  and  the  two  firft  leaves,  which  had- 
been  inclofed  within  a  quadruple  (heath  of  feminal  leaves, 
rife  to  a  confiderable  height  (b).  _  xo 

As  the  cane  is  a  rank  fucculent  plant,  it  mult  require  Soil  molt 
a  ftrong  deep  foil  to  bring  it  to  perfe&ion,  perhaps  in- favourable 
deed  no  foil  can  be  too  rich  for  this  purpofe.  The  foi!^^ 
which  experience  has  found  to  be  molt  favourable  to  the 
cultivation  of  it  in  the  Weft  Indies  is  the  dark  gray 
loam  of  St  Chriftopher’s,  which  is  fo  light  and  porous  as- 
to  be  penetrable  by  the  flighted  application  of  the  hoe. 

The  under  ftratum  is  gravel  from  8  to,  1  2  inches  deep. 

Canes  planted  in  particular  fpots  in  this  ifland  have  been 
known  to  yield  8000  pounds  of  Mufcovado  fugar  from 
a  (ingle  acre.  The  average  produce  of  the  ifland  for  a 
feries  of  years  has  been  16,000  hogflieads  of  16  cwt. 
which  is  one-half  only  of  the  whole  cane-land,  or  8500. 
acres.  When  annually  cut,  it  gives  nearly  two  hogs¬ 
heads  of  16  cwt.  per  acre  for  the  whole  of  the  land  in* 
ripe  canes. 

Next  to  the  a(hy  loam  of  St  Chriftopher’s  is  the  foil 
which  in  Jamaica  is  called  brick-mould ;  not  as  re  fern- 
bling  a  biick  in  colour,  but  as  containing  fuch  a  due 
mixture  of  clay  and  fand  as  is  fuppofed  to  render  it  well 
adapted  for  the  ufe  of  the  kiln.  It  is  a  deep,  warm,  and 
mellow,  hazel  earth,  eafily  worked  \  and  though  its  fur- 
face  foon  grows  dry  after  rain,  the  under  ftratum  retains 
a  confiderable  degree  of  moifture  in  the  dried  weather  ? 
with  this  advantage  too,  that  even  in  the  wetted  feafon* 
it  feldom  requires  trenching.  Plant-canes,  by  which  is 
meant  canes  of  the  firft  growth,  have  been  known  in 
very  fine  feafons  to  yield  two  tons  and  a  half  of  fugar 
per  acre.  After  this  may  be  reckoned  the  black  mould 
of  feveral  varieties.  The  beft  is  the  deep  black  earth  of  Edward's 
Barbadoes,  Antigua,  and  fome  other  of  the  windward 
iflands  5  but  there  is  a  fpecies  of  this  mould  in  Jamaica 
that  is  but  little,  if  any  thing  inferior  to  it,  which  voUL’ 
abounds  with  limeftone  and  flint  on  a  fubftratum  of 
foapy  marie.  Black  mould  on  clay  is  more  common  ; 

but 


(Ii)  “  A'* field  of  canes,  when  {landing,  In  the  month  of  November,  when  it  is  in  arrow  or  full  bloffom  (fays  Mr 
Eeckford  in  his  deferiptive  Account  of  the  Ifland  of  Jamaica),  is  one  of  the  moft  beautiful  productions  that  the  pen 
or  pencil  can  poffibly  deferibe.  It  in  common  riles- from  three  to  eight  feet  or  more  in  height  ;  a  difference  of 
growth  that  very  ftrongly  marks  the  difference  of  foil  or  the  varieties  of  culture.  It  is  when  ripe  of  a  bright  and 
golden  yellow  }  and  where  obvious  to  the  fun,  is  in  many  parts  very  beautifully  ftreaked  with  red  .  the  top  is  of  a 
darkifh  green  j  but  the  more  dry  it  becomes,  from  either  an  ex  efs  of  ripenefs  or  a  continuance  of  Brought,  of  a 
ruflet  yellow,  with  long  and  narrow  leaves  depending  5  frqm  the  centre  of  which  (hoots  up  an  arrow  like  a  filyer 
wand  from  two  to  fix  feet  in  height ;  and  from  the  fummit  of  which  grows  out  a  plume  of  white  feathers,  which 
are  delicately  fringed  with  a  lilac  dye  \  and  indeed  is,  in  its  appearance,  not  much  unlike  the  tuft  that  adorns  this 
particular  and  elegant  tree,'” 
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^  but  as  the  mould  is  generally  (hallow,  and  the  clay  ftiff 
and  retentive  of  water,  this  laft  fort  of  land  requires 
great  labour,  both  in  ploughing  and  trenching,  to  ren¬ 
der  it  profitable.  When  manured  and  properly  pulve¬ 
rized,  it  becomes  very  produdive.  It  is  unneceffary  to 
attempt  a  minute  description  of  all  the  other  foils  which 
are  found  in  thefe  iflands.  There  is,  however,  a  pecu- 
§  ^ar  ^ort  of  land  on  the  north  fide  of  Jamaica,  chiefly  in 
‘  the  parifti  of  Trelawney,  that  cannot  be  paffed  over  un¬ 
noticed,  not  only  on  account  of  its  fcarcity  but  its  value  ; 
few  foils  producing  finer  fugars,  or  fuch  a s  anfwer  fo 
*well  in  the  pan  $  an  expreffion  fignifying  a  greater  re¬ 
turn  of  refined  fugar  than  common.  The  land  alluded 
to  is  generally  of  a  red  colour  $  the  (hades  of  which, 
however,  vary  confiderably  from  a  deep  chocolate  to  a 
rich  fcarlet ;  in  fome  places  it  approaches  to  a  bright 
yellow,  but  it  is  everywhere  remarkable,  when  firft 
turned  up,  for  a  gloffy  or  (hining  furface,  and  if  wetted 
ftains  the  fingers  like  paint. 

As  in  every  climate  there  is  a  feafon  more  favourable 
for  vegetation  than  others,  it  is  of  great  importance  that 
'  plants  for  feed  be  committed  to  the  ground  at  the  com¬ 
mencement  of  this  feafon.  As  the  cane  requires  a  great 
deal  of  moifture  to  bring  it  to  maturity,  the  propereft 
feafon  for  planting  it  is  in  the  months  of  September  and 
O&ober,  when  the  autumnal  rains  commence,  that  it 
may  be  fufficiently  luxuriant  to  (hade  the  ground  before 
the  dry  weather  fets  in.  Thus  the  root  is  kept  moift, 
and  the  crop  is  ripe  for  the  mill  in  the  beginning  of  the 
enfuing  yean  Canes  planted  in  the  month  of  Novem¬ 
ber,  or  later  in  the  feafon,  lofe  the  advantage  of  the  au¬ 
tumnal  rains  ;  and  it  often  happens  that  dry  weather  in 
the  beginning  of  the  enfuing  year  retards  their  vegeta¬ 
tion  until  the  vernal  or  May  rains  fet  in,  when  they 
fprout  both  at  the  roots  and  the  joints  ;  fo  that  by  the 
time  they  are  cut  the  field  is  loaded  with  unripe  fuckers 
inftead  of  fugar-canes.  A  January  plant,  however,  com¬ 
monly  turns  out  well  ;  but  canes  planted  very  late  in  the 
fpring,  though  they  have  the  benefit  of  the  May  rains, 
feldom  anfwer  expe&ation  ;  for  they  generally  come  in 
unfeafonably,  and  throw  the  enfuing  crops  out  of  regular 
rotation.  They  are  therefore  frequently  cut  before  they 
are  ripe  ;  or  if  the  autumnal  feafon  fets  in  early,  are  cut 
in  wet  weather,  which  has  probably  occafioned  them  to 
fpring  afre(h  5  in  either  cafe  the  effed  is  the  fame  :  The 
juice  is  unconcoded,  and  all  the  fap  being  in  motion, 
the  root  is  deprived  of  its  natural  nourilhment,  to  the 
great  injury  of  the  ratoon.  The  chief  objedion  to  a 
fall  plant  is  this,  that  the  canes  become  rank  and  top- 
heavy,  at  a  period  when  violent  rains  and  high  winds 
are  expected,  and  are  therefore  frequently  lodged  be¬ 
fore  they  are  fit  to  be  cut. 

The  fugar-cane  is  propagated  by  the  top-fhoots,  which 
are  cut  from  the  tops  of  the  old  canes.  The  ufual  me¬ 
thod  of  planting  in  the  Weft  Indies  is  this :  The  quan¬ 
tity  of  land  intended  to  be  planted,  being  cleared  of 
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weeds  and  other  incumbrances,  is  firft  divided  into  feve- 
rftl  plats  of  certain  dimcnfions,  commonly  from  15  to 
20  acres  each  ;  the  fpaces  between  each  plat  or  divifion 
are  left  wide  enough  for  roads,  for  the  conveniency  of 
carting,  and  are  called  intervals.  Each  plat  is  then 


Sugar. 


fubdivided,  by  means  of  a  line  and  wooden  pegs,  into 
fmall  fquares  of  about  three  feet  and  a  half.  Sometimes 
indeed  the  fquares  are  a  foot  larger  ;  but  this  circum- 
ftance  makes  but  little  difference.  The  negroes  are 
then  placed  in  a  row  in  the  firft  line,  one  to  a  fquare, 
and  direded  to  dig  out  with  their  hoes  the  ftverai 
fquares,  commonly  to  the  depth  of  five  or  fix  inches. 

The  mould  which  is  dug  up  being  formed  into  a  bank 
at  the  lower  fide,  the  excavation  or  cane-hole  feldom 
exceeds  15  inches  in  width  at  the  bottom,  and  two  feet 
and  a  half  at  the  top.  The  negroes  then  fall  back  to 
the  next  line,  and  proceed  as  before.  Thus  the  feveral 
fquares  between  each  line  are  formed  into  a  trench  of 
much  the  fame  dimenfions  with  that  which  is  made  by 
the  plough.  An  able  negro  will  dig  from  100  to  1  2Q 
of  thefe  holes  for  his  day’s  work  of  ten  hours  ;  but  if  the 
land  has  been  previoufiy  ploughed  and  lain  fallow,  the 
fame  negro  will  dig  nearly  double  the  number  in  the 
fame  time  (c). 

The  cane-holes  or  trench  being  now  completed,  whe¬ 
ther  by  the  plough  or  by  the  hoe,  and  the  cuttings  (e- 
leded  for  planting,  which  are  commonly  the  tops  of  the 
canes  that  have  been  ground  for  fugar  (each  cutting 
containing  five  or  fix  gems),  two  of  them  are  fufficient 
for  a  cane  hole  of  the  dimenfions  defcribed.  Thefe,  be¬ 
ing  placed  longitudinally  in  the  bottom  of  the  hole,  are 
covered  with  mould  about  two  inches  deep  ;  the  reft  of 
the  bank  being  intended  for  future  ufe.  In  12  or  14 
days  the  young  fprouts  begin  to  appear ;  and  as  foon  as  ,  13 
they  rife  a  few  inches  above  the  ground,  they  are,  or 
ought  to  be,  carefully  cleared  of  weeds,  and  furnifhed 
with  an  addition  of  mould  from  the  banks.  This  is 
ufually  performed  by  the  hand.  At  the  end  of  four  or 
five  months  the  banks  are  wholly  levelled,  and  the  fpaces 
between  the  rows  carefully  hoe-ploughed.  Frequent 
cleanings,  while  the  canes  are  young,  are  indeed  foeffen- 
tially  neceffary,  that  no  other  merit  in  an  overfeer  can 
compenfate  for  the  want  of  attention  in  this  particular. 

A  careful  manager  will  remove  at  the  fame  time  all  the 
lateral  (hoots  or  fuckers  that  fpring  up  after  the  canes 
begin  to  joint,  as  they  feldom  come  to  maturity,  and 
draw  nourithment  from  the  original  plants. 

_  “  In  the  cultivation  of  other  lands,  in  Jamaica  efpe-  The  plougla 
cially  (fays  Mr  Edwards,  the  elegant  hiftorian  of  the  might  be 
Weft  Indies,  whofe  fuperior  excellence  has  induced  usllfe(lwith 
frequently  to  refer  to  him  in  the  courfe  of  this  article),  a^vantage* 
the  plough  has  been  introduced  of  late  years,  and  in 
fome  few  cafes  to  great  advantage  ;  but  it  is  not  every 
foil  or  fituation  that  will  admit  the  ufe  of  the  plough  ; 
fome  lands  being  much  too  ftony,  and  others  too  fteep  ; 
and  I  am  forry  I  have  occafion  to  remark,  that  a  prac¬ 
tice 


.  ,(c)  As  the  negroes  work  at  this  bufinefs  very  unequally,  according  to  their  different  degrees  of  bodily  ftrength, 
it  is  fometimes  the  pradice  to  put  two  negroes  to  a  fingle  fquare;  but  if  the  land  has  not  had  the  previous  affift- 
ance  of  the  plough,  it  commonly  requires  the  labour  of  50  able  negroes  for  13  days  to  hole  20  acres.  In  Jamaica, 
fome  gentlemen,  to  cafe  their  own  (laves,  have  this  laborious  part  of  the  planting-bufinefs  performed  by  job-work. 

The  ufual  price  for  holing  and  planting  is  61.  currency  per  acre  (equal  to  4I.  7$.  fterling).  The  coft  of  falling  and 

clearing  heavy  wood-land  is  commonly  as  much  more.  > 
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ti'ce  commonly  prevails  in  Jamaica,  on  properties  where 
*  this  auxiliary  is  ufed,  which  would  exhauft  the  fined 
lands  in  the  world.  It  is  that  of  ploughing,  then  crofs- 
ploughing,  round-ridging,  and  harrowing  the  fame  lands 
from  year  to  year,  or  at  lead  every  other  year,  without 
affording  manure  :  accordingly  it  is  found  that  this  me¬ 
thod  is  utterly  dedruflive  of  the  ratoon  or  fecond  growth, 
and  altogether  ruinous.  It  is  indeed  adonifhing  that 
any  planter  of  common  reading  or  obfervation  fhould 
be  padive  under  fo  pernicious  a  fydem.  Some  gentle¬ 
men,  however,  of  late  manage  better  :  their  praftice  is 
to  break  up  diff  and  clayey  land,  by  one  or  two  plough- 
ings,  early  in  the  fpring,  and  give  it  a  fummer’s  fallow. 
In  the  autumn  following,  being  then  mellow  and  more 
eafily  worked,  it  is  holed  and  planted  by  manual  labour 
—  ,  rds's  a^er  the  old  method,  which  has  been  already  defcribed. 
Hi  dory  of  But  in  truth,  the  only  advantageous  fydem  of  plough- 
‘  ~  ing  in  the  Wed  Indies  is  to  confine  it  to  the  Ample  ope¬ 

ration  of  holing,  which  may  certainly  be  performed  with 
much  greater  facility  and  difpatch  by  the  plough  than 
by  the  hoe  ;  and  the  relief  which,  in  the  cafe  of  diff  ' 
and  dry  foils,  is  thus  given  to  the  negroes,  exceeds  all 
edimation,  in  the  mind  of  a  humane  and  provident  own¬ 
er.  On  this  fubjed  I  fpeak  from  pra&ical  knowledge. 
At  a  plantation  of  my  own,  the  greated  part  of  the 
land  which  is  annually  planted  is  neatly  and  diffidently 
laid  into  cane-holes,  by  the  labour  of  one  able  man, 
three  boys,  and  eight  oxen,  with  the  common  fingle- 
wheeled  plough.  The  ploughffiare  indeed  is  fomewhat 
wider  than  ufual  3  but  this  is  the  only  difference,  and 
the  method  of  ploughing  is  the  fimpled  poffible.  By 
returning  the  plough  back  along  the  furrow,  the  turf  is 
alternately  thrown  to  the  right  and  to  the  left,  forming 
a  trench  feven  inches  deep,  about  two  feet  and  a  half 
wide  at  the  top,  and  one  foot  wide  at  the  bottom.  A 
fpace  of  1 8  or  20  inches  is  left  between  each  trench,  on 
which  the  mould  being  thrown  by  the  (hare,  the  banks 
are  properly  formed,  and  the  holing  is  complete.  Thus 
jthe  land  is  not  exhauded  by  being  too  much  expofed 
to  the  fun  \  and  in  this  manner  a  field  of  20  acres 
is  holed  with  one  plough,  and  with  great  eafe,  in  13 
days.  The  plants  are  afterwards  placed  in  the  trench  as 
in  the  common  method,  where  manual  labour  alone  is 
employed. 

In  mod  parts  of  the  Wed  Indies  it  is  ufual  to  hole 
and  plant  a  certain  proportion  of  the  cane-land,  com¬ 
monly  one-third,  in  annual  rotation.  Canes  of  the  fird 
year’s  growth  are  called  plant  caries ,  as  has  been  alrea¬ 
dy  obferved.  The  fpouts  that  fpring  from  the  roots  of 
the  canes  that  have  been  previoufly  cut  for  fugar  are 
called  ratoons;  the  fird  yearly  returns  from  their  roots 
are  called  jirjl  ratoons  ;  the  fecond  year’s  growth  fecond 
ratoons. 

Mr  Edwards  informs  us,  that  the  manure  generally 
ufed  is  a  compod  formed,  id,  Of  the  vegetable  adies 
drawn  from  the  fires  of  the  boiling  and  dill  houfes. 
2dly,  Feculencies  difeharged  from  the  dill  houfe,  mixed 
up  with  rubbidi  of  buildings,  white-lime,  &c.  3<dly, 
Kefufe,  or  field-traffi  (j.  el),  the  decayed  leaves  and  dems 
of  the  canes*,  fo  called  in  contradidindlion  to  cane-trafh, 
referved  for  fuel.  4thly,  Dung,  obtained  from  the 
horfe  and  mule  dnbles,  and  from  moveable  pens,  or  fmall 
inclofures  made  by  pods  and  rails,  occafionally  fhifted 
upon  the  lands  intended  to  be  planted,  and  into  wdiich 
the  cattle  are  turned  at  night.  5thly,  Good  mould,  co  1- 
Vol*  XIX.  Part  II. 
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lefted  from  gullies  and  other  wade  places,  and  thrown  Sa^r. 
into  the  cattle-pens; 


T3 

Canes  na¬ 
med  ac¬ 
cording  to 
the  age  of 
their  roots. 
16 

Manures 

employed. 


The  fugar-cane  is  liable  to  be  deftroyed  by  monkeys,  ^]ie  fugar- 
rats,  and  infeds.  The  upland  plantations  differ  greatly  cane  de- 
from  monkeys  j  thefe  creatures,  which  now  abound  in  ftroyed  by 
the  mountainous  parts  of  St  Chridopher’s,  were  fird  munkey.% 
brought  thither  by  the  French,  when  they  poffeffed  half 
that  idand  5  they  come  down  from  the  rocks  in^  filent 
parties  by  night,  and  having  poded  centinels  to  give  the 
alarm  if  any  thing  approaches,  they  dedroy  incredible 
quantities  of  the  cane,  by  their  gambols  as  well  as  their 
greedinefs.  It  is  in  vain  to  fet  traps  for  thefe  creatures, 
however  baited  }  and  the  only  way  to  protedl  the  plan¬ 
tation,  and  dedroy  them,  is  to  fet  a  numerous  watch, 
well  armed  with  fowling-pieces,  and  furnithed  with  dogs. 

The  negroes  will  perform  this  fervice  cheerfully,  tor 
they  are  very  fond  of  monkeys  as  food.  The  celebrated  Grainget  j 
Father  Labat  fays,  they  are  very  delicious,  but  tbe  W 
white  inhabitants  of  St  Kitt’s  never  eat  them.  ^  caf€f 

The  low-land  plantations  differ  as  much  by  rats  as  l8 
thofe  on  the  mountains  do  from  monkeys  \  but  the  rats,  rats, 
no  more  than  the  monkeys,  are  natives  of  the^place  j 
they  came  with  the  {hipping  from  Europe,  and  breed  m 
the  ground  under  loofe  rocks  and  budies  ;  the  field  ne¬ 
groes  eat  them  greedily,  and  they  are  faid  to  be  publicly 
fold  in  the  markets  at  Jamaica.  To  free  the  plantations, 
from  thefe  vermin,  the  breed  of  wild  cats  fhould  be  en¬ 
couraged,  and  fnakes  differed  to  multiply  unmoleded  , 
they  may  alfo  be  poifoned  with  arfenic,  and  the  rafped 
root  of  the  caffava  made  into  pellets,  and  plentifully 
fcattered  over  the  grounds.  This  practice,  however,  is 
dangerous  j  for  as  the  rats  when  thus  poifoned  become 
exceeding  thirfty,  they  run  in  droves  to  the  neighbour¬ 
ing  dreams,  which  they  poifon  as  they  drink,  and  the 
cattle  grazing  on  the  banks  of  thefe  polluted  waters 
have  frequently  perifhed  by  drinking  after  them  :  It.  is 
fafer  therefore  to  make  the  pellets  of  flour,  kneaded  with 
the  juice  of  the  nightfhade,  the  feent  of  which  will 
drive  them  away  though  they  will  not  eat  it.  There  is 
an  Ead  Indian  animal  called  mungocs ,  which  bears  a 
natural  antipathy  to  rats  j  if  this  animal  was  introduced 
into  our  fugar  idands,  it  would  probably  extirpate  the 
whole  race  of  thefe  noxious  vermin,  ihe  formica  om¬ 
nivor  a  of  Linnaeus,  the  carnivorous  ant,  which  is  called 
in  Jamaica  the  raffle's  ant ,  would  foon  clear  a  fugar 
plantation  of  rats.  .  is 

The  fugar-cane  is  alfo  fubjeft  to  a  difeafe  which  no  and  iu- 
forefight  can  obviate,  and  for  which  human  wifdom  h:*s  fecl3* 

-  hitherto  in  vain  attempted  to  find  a  remedy.  This  dii- 
eafe  is  called  the  blqfl,  and  is  occafioned  by  a  fpecies 
of  aphis.  When  this  happens,  the  fine,  broad,  green 
blades  become  fickly,  dry,  and  withered  5  foon  after  they 
appear  dained  in  fpots  ;  and  if  thefe  fpots  are  carefully 
examined,  they  will  be  found  to  contain  innumerable 
eggs  of  an  inf eft  like  a  bug,  which  are  foon  quickened, 
and  cover  the  plants  with  the  vermin  ;  the  juice  of  the 
canes  thus  affe&ed  becomes  four,  and  no  future  (hoot 
iffues  from  the  joints.  Ants  alfo  concur  with  the  bugs 
to  fpoil  the  plantation,  and  againd  thefe  evils  it  is  hard 
to  find  a  remedy.  -  .  20 

The  crops  of  fugar-canes  do  not  ripen  precifely  at  the  Time  at 
fame  period ‘in  all  the  colonies.  In  the  Danifh,  Spanifh, 
and  Dutch  fettlements,  they  begin  in  January,  and  con-  p  p 
tinue  till  O&ober.  This  method  does  not  imply  any 
fixed  feafon  for  the  maturity  of  the  fugar-cane.  The 
5  1  p]antj 
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'plant,  however,  like  others,  mull  have  its  progrefs  \  and 
i'7vv^s  '.h^hath  been  jufily  obferved  to  be  in  flower  in  the  months 
tifory  of  °*  November  and  December.  It  mud  ncceflarily  follow, 
tie  Fa  ft  from  the  cufiom  thefe  nations  have  adopted  of  continu- 

a?td  IVrjl  ing  to  gather  their  crops  for  10  months  without  inter- 
yTTv’  xniffion,  that  they  cut  feme  canes  which  are  not  ripe 
enough,  and  others  thagare  too  ripe,  and  then  the  fruit 
hath  not  the  requilite  qualities.  The  time  of  gathering 
them  (hould  be  at  a  fixed  feafon,  and  probably  the 
months  of  March  and  April  are  the  fitted  for  it  ;  be- 
caufe  all  the  fweet  fruits  are  ripe  at  that  time,  while  the 
four  ones  do  not  arrive  at  a  date  of  maturity  till  the 
months  of  July  and  Augud. 

The  Engliih  cut  their  canes  in  March  and  April  j 
but  they  are  not  induced  to  do  this  on  account  of  their 
ripenefs.  The  drought  that  prevails  in  their  iflands  ren¬ 
ders  the  rains  which  fall  in  September  neceflary  to  their 
planting  ;  and  as  the  canes  are  18  months  in  growing, 
this  period  always  brings  them  to  the  precife  point  of 
at  maturity  (p). 

frafon  of  “  The  time  of  crop  in  the  fugar  iilands  (fays  Mr  Ed- 
f'ifhvity.  wards)  is  the  feafon  of  gladnefs  and  frilivity  to  man  and 
fylwards,  bead.  So  palatable,  falutary,  and  nourifhing,  is  the 
p.  226.  juice  of  the  cane,  that  every  individual  of  the  animal 
creation,  drinking  freely  of  it,  derives,  health  and  vigour 
from  its  ufe.  The  meagre  and  fickly  among  the  negroes 
exhibit  a  furprifing  alteration  in  a  few  weeks  after  the 
mill  is  let  in  allion,  The  labouring  horfes,  oxen,  and 
mules,  though  almod  condantly  at  work  dining  this  fea¬ 
fon,  yet,  being  indulged  with  plenty  of  the  green  tops  of 
this  noble  plant,  and  feme  of  the  feummings  from  the 
'boiling-houfe,  improve  more  than  at  any  other  period  of 
the  year.  Even  the  pigs  and  poultry  fatten  on  the  re- 
fufe.  In  fiiort,  on  a  well-regulated  plantation,  under  a 
humane  and  benevolent  director,  there  is  fnch  an  ap¬ 
pearance  during  crop-time  of  plenty  and  bufy  cheer- 
fulnefs,  as  to  foften,  in  a  great  meafure,  the  hard (hips 
of  fhvery,  and  induce  a  fpcllator  to  hope,  when  the 
mileries  of  life  are  reprefented  as  infupportable,  that 
they  are  fometimes  exaggerated  through  the  medium  of 
fancy.” 

The  ranes  The  plants  being  cut,  the  brandies  at  the  top  are 
when  cut  given  to  the  cattle  for  food  $  the  top-lhoot,  which  is  full 
ar<  Cent  to  of  eyes,  is  preferved  ior  planting.  The  canes  are  cut  in- 
the  mill.  p]eces  about  a  yard  long,  tied  up  in  bundles,  and 
carried  in  carts  to  the  mill,  where  they  are  bruifed,  and 
the  ju'ce  is  extradled  from  them.  The  mill  confifts 
principally  of  three  upright  iron-plated  rollers  or  cylin¬ 
ders,  fiom  30  to  40  inches  in  length,  and  from  20  to 
25  inches  in  diameter ;  and  the  middle  one,  to  which 
the  moving  power  is  applied,  turns  the  other  two  by 
means  of  cogs.  Between  thefe  rollers,  the  canes  (being 
previoufiy  cut  fhort,  and  tied  into  bundles)  are  twice 
<com prHkd  ;  for  having  puffed  through  the  firfl  and  fe- 
cond  rollers,  they  are  turned  round  the  middle  one  by 


a  circular  piece  of  frame-work  or  fereen,  called  in  Ja-  5u?ar. 

maica  the  Dumb -returner,  and  forced  back  through  ihe - \r— 1 

fee ond  and  third  }  an  operation  which  Iqueezes  them 
completely  dry,  and  fometimes  even  reduces  them  to 
powder.  Ihe  cane  juice  is  received  in  a  leaden  bed, 
and  thence  conveyed  into  a  veffcl  called  ihe  receiver . 

The  refufe,  or  macerated  rind  of  the  cane  (which  is  call¬ 
ed  cane-trap,  in  contra  diilindion  to  f eld -trap),  lerves 
foi^fuel.to  boil  the  liquor. 

.  The  juice  as  it  flows  from  the  mill,  taken  at  a  me- The  juice 
dium,  contains  eight  parts  of  pure  water,  one  part  of  extracted 
fugar,  and  one  part  confiding  of  coarfe  oil  and  mucila-lrom  them* 
ginous  gum,  with  a  portion  of  eflfential  oil. 

As  this  juice  has  a  ftrong  difpofition  to  fermentation,  VefTeit  ured 
it  mull  be  boiled  as  foon  as  pcfhble.  There  are  fume  ter  purify-/ 
water-mills  that  will  grind  with  great  eafe  canes  fufli- mS  lt  are> 
cient  for  30  hogfheads  of  fugar  in  a  week.  It  is  necef- 
fary  to  have  boiling  veflels,  or  clarifiers,  that  will  cor¬ 
respond  in  dimenfions  to  the  quantity  of  juice  flowina* 
fiom  the  receiver.  Thefe  clarifiers  are  commonly  three 
in  number,  and  are  fometimes  capable  of  containing 
IOOO  gallons  each  ;  but  it  is  more  ufual  to  fee  them  of 
300  or  400  gallons  each.  Befides  the  clarifiers  which 
are  ufed  for  the  firft  boiling,  there  are  generally  four 
coppers  or  boilers.  The  clarifiers  are  placed  in  the 
middle  or  at  one  end  of  the  boiling-houfe.  If  at  one 
end.  the  boiler  called  the  teache  is  placed  at  the  other, 
and  feveral  boilers  (generally  three)  are  ranged  between 

them.  The  teache  is  ordinarily  from  70  to  100  gallons, 

and  the  boilers  between  the  clarifiers  and  teache  dimi- 
nilh  in  fize  from  the  firft  to  the  laft.  Where  the  clari¬ 
fiers  are  in  the  middle,  there  is  ufually  a  fet  of  three 
boilers  of  each  fide,  which  conflitute  in  effedl  a  double 
boiling-houfe.  On  very  large  eflatcs  this  arrangement 
is  found  ufeful  and  neceflary.  The  objection  to  fo  great 
a  number  is  the  expence  of  fuel  ;  to  obviate  which,  in 
feme  degree,  the  three  boilers  on  e.ach  fide  of  the  clari¬ 
fiers  are  commonly  hung  to  one  fire.  25 

The  juice  rqns  from  the  receiver  along  a  wooden  gut-  ^he  clar** 
ter  lined  with  lead  into  the  boiling-houfe,  where  it  is^er’ 
received  into  one  of  the  clarifiers.  When  the  clarifier 
is  filled,  a  fire  is  lighted,  and  a  quantity  of  Briflol  quick¬ 
lime' in  powder,  which  is  called  temper ,  is  poured  into 
the  vcflel.  The  ufe  of  the  lime  is  to  unite  with  the  fu- 
perabundant  acid,  which,  for  the  fuccefs  of  the  procefs, 
it  is  neceflary  to  get  rid  of.  The  quantity  fufficient  to 
feparate  the  acid  mufl  vary  according  to  the  ftrer.gth  of 
the  quicklime  and  the  quality  of  the  liquor.  Seme 
planters  allow'  a  pint  of  lime  to  every  100  gallons  of  li¬ 
quor  \  but  Mr  Edwards  thinks  that  little  more  than  half 
the  quantity  is  a  better  medium  proportion,  and  even 

then,  that  it  ought  to  be  diffelved  in  boiling  water,  that 
as  little  of  it  as  poffible  may  be  precipitated.  The  heat 
is  feffered  gradually  to  increafe  till  it  approaches  within 
a 'few  degrees  of  the  heat  of*bciling  water,  that  the  im¬ 
purities 


(d)  The  account  given  in  the  text  concerning  the  time  when  the  fugar-canes  are  collefled,  we  have  taken  from 
the  Abi  e  Raynal’s  Hiflory  of  the  Trade  and  Settlements  of  the  Eafl  and  Weir  Indies  ;  but  Mr  Cazaud  obferves, 
that  in  February,  March,  and  April,  all  the  canes,  whatever  be  their  age,  are  as  ripe  as  the  nature  of  the  foil  ever  Thilofoph'. 
allows  them  to  be.  He  fays  farther,  that  the  drynefs  of  the  weather,  and  not  the  age  of  the  canes,  which  increafes  Tvanfap 
from  January  to  April,  is  the  caufe  that  in  January  400  gallon's  of  juice  commonly  yield  48  gallons  of  fugar  andY^*^*4 
niolaflcs,  one  with  another  ;  in  February  from  56  to  64  \  in  March  from  64  to  72  ;  in  April  fometimes  80  \  after 
which  period  the  fugar  ferments,  and  even  burns,  when  the  refiner  is  not  very  expert  at  his  bufinefs. 
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Sugar,  purities  in  ay  be  thoroughly  feparated.  But  if  the  liquor 

-  were  differed  to  boil  with  violence,  the  impurities'  would 

again  incorporate  with  it.  It  is  known  to  be  fufficiently 
heated  when  the  fcum  begins  to  rife  in  blitters,  which 
break  into  white  froth,  and  appear  generally  in  about 
43  minutes.  The  fire  is  then  i’uddenly  extinguifhed  by 
means  of  g  damper,  which  excludes  the  external  air,  and 
the  liquor  is  allowed  to  remain  about  an  hour  undifturb- 
cd,  during  which  period  the  impurities  are  colle&ed  in 
/  fcum  on  the  furface.  The  juice  is  then  drained  off  ei¬ 
ther  by  a  fyphon  or  a  cock  5  the  fcum  being  of  a  tena¬ 
cious  gummy  nature,  does  not  flow  out  with  the  liquor, 
but  remains  behind  in  the  clarifier.  The  liquid  juice  is 
conveyed  from  the  clarifier  by  a  gutter  into  the  evapo¬ 
rating  boiler,  commonly  termed  the  grand  copper;  and  if 
it  has  been  obtained  from  good  canes  it  generally  ap- 
^  pears  tranfparent. 

and  four  the  evaporating  boiler,  which  fhould  be  large 

coppers.  enough  to  receive  the  contents  of  the  clarifier,  the  liquor 

-  is  allowed  to  boil }  and  as  the  fcum  rifes  it  is  taken  off. 
The  feumming  and  evaporation  are  continued  till  the 
liquor  becomes  finer  and  thicker,  and  fo  far  diminifhed 
in  bulk  that  it  may  be  eafily .contained  in  the  fecond 
copper.  When  put  into  the  fecond  copper,  it  is  nearly 
of  the  colour  of  Madeira  wine  \  the  boiling  and  feum¬ 
ming  are  continued,  and  if  the  impurities  be  confider- 
able,  a  quantity  of  lime-water  is  added.  This  procefs  is 
carried  on  till  the  liquor  be  fufficiently  diminillied  in 
quantity  to  be  contained  in  the  third  copper.  After 
being  purified  a  third  time,  it  is  put  into  the  fourth  cop¬ 
per,  which  is  called  the  t cache,  where  it  is  boiled  and 
evaporated  tilf  it  is  judged  lufHciently  pure  to  be  re¬ 
moved  from  the  fire.  In  judging  of  the  purity  of  the 
liquor,  many  of  the  negroes  (fays  Mr  Edwards)  guefs 
folely  by  the  eye  (which  by  long  habit  they  do  with 
great  accuracy),  judging  by  the  appearance  of  the  grain 
on  the  back  of  the  ladle  :  but  the  practice  mod  in  ufe  is 
to  judge  by  what  is  called  the  touch;  i.  e.  taking  up 
with  the  thumb  a  fmall  portion  of  the  hot  liquor  from 
the  ladle  ;  and,  as  the  heat  diminifhes,  drawing  with 
the  fore-finger  the  liquid  into  a  thread.  This  thread 
will  fuddenly  break,  and  fhrink  from  the  thumb  to  the 
fufpended  finger,  in  different  lengths,  according  as  the 
liquor  is  more  or  lefs  boiled.  The  proper  boiling  height 
for  flrong  mufeovado  fugar  is  generally  determined  by 
a  thread  of  a  quarter  of  an  inch  long.  It  is  evident, 
that  certainty  in  this  experiment  can  be  attained  only 
by  long  habit,  and  that  no  verbal  precepts  will  furnilh 
any  degree  of  fkill  in  a  matter  depending  wholly  on  con- 
dant  pra&ice. 

After  being  The  juice  being  thus  purified  by  paffing  through  the 
clarified  k  clarifier  and  four  coppers,  it  is  poured  into  coolers, 
h  cooled,  which  are  ufually  fix  in  number.  'The  removal  from 
anTfr  *eac^ie  t0  coo1ier  called  frihwg.  The  cooler 

from  its  *s  a  Hiallow  wooden  veffel  feven  feet  long,  from  five  to 
raelaiits.  fix  wide,  about  u  inches  deep,  and  capable  of  contain? 

ing  a  hogfhead  of  fugar.  As  the  liquor  cools,  the  fu¬ 
gar  grains,  that  is,  colledls  into  an  irregular  mafs  of  im¬ 
perfect  cryltals,  feparating  itfelf  from  the  melaffes.  It 
is  then  removed  from  the  cooler,  and  conveyed  to  the 
curing-hoiffe,  where  the  melaffes  drain  from  it.  For 
receiving  them  there  is  a  large  cittern,  the  Hoping  fides 
of  which  are  lined  with  boards.  DireCtly  above  the  ci¬ 
ttern  a  frame  of  joift-work  without  boarding  is  placed, 
on  which  empty  hogfheads  without  heads  are  ranged. 


The  bottoms  of  thefe  hogfheads  are  pierced  with  8  or  Sugar 
10  holes,  in  each  of  which  the  ftalk  of  a  plantain  leaf 
is  fixed  fo  as  to  project  fix  or  eight  inches  below  the 
joilts,  and  rife  a  little  above  the  top  of  the  hoglhead. 

The  hogiheads  being  Jailed  with  the  contents  of  the 
cooler,  confiding  of  fugar  and  melaffes,  the  melaffes  be¬ 
ing  liquid,  drain  through  the  fpungy  ttalk,  and  drop  in¬ 
to  the  cittern.  After  the  melaffes  are  drained  off,  the 
fugar  becomes  pretty  dry  and  fair,  and  is  then  called 
mufeovado  or  raw Jugar . 

We  have  deferibed  the*  procefs  for  extra&ing  fugar, 
which  is  generally  adopted  in  the  Britiih  Welt  India 
illands,  according  to  the  latett  improvements  \  and  have 
been  anxious  to  prefent  it  to  our  readers  in  the  fimplett 
and  molt  perfpicuous  form,  that  it  might  be  intelligible 
to  every  perfon  ,  and  have  therefore  avoided  to  mention 
the  observations  and  propofed  amendments  of  thofe  who 
have  written  on  this  (ubjeCl.  Had  we  done  fo,  we 
Ihould  have  fwelled  the  pielent  article  to  too  great  a 
fize,  without  accompldhing  the  purpofe  which  we  hav 
in  view  $  for  our  intention  is  not  to  indruCl  the  plant¬ 
ers,  but  to  give  a  didinft  account  of  the  mod  approved 
methods  which  the  planters  have  generally  adopted. 

But  though  we  judge  it  ufelefs  to  trouble  our  readers- 
with  all  the  little  varieties  in  the  procefs  which  different 
perfons  employ,  we  flatter  otufelves  it  will  not  be  dif- 
agreeable  to  learn  by  what  methods  the  French  make  2S 
their  fugar  purer  and  whiter  than  ours.  A  quantity  of  Method  of 
fugar  from  the  cooler  is  put  into  conical  pans  or  earthen  purifying 
pots,  called  by  the  French  formes ,  having  a  fmall  per- 
foration  at  the  apex,  which  is  kept  clofed.  Each  cone,  re 
reverfed  on  its  apex,  is  fupported  in  another  earthen 
veffel.  The  fyrup  is  dirred  together,  and  then  left  to 
crydallize.  At  the  end  of  15  or  16  hours,  the  hole  in 
the  point  of  each  cone  is  opened,  that  the  impure  fyrup  ^  ^ 

may  run  out.  The  bafe  of  thefe  fugar  loaves  is  then  ta -  chemifiry, 
ken  out,  and  white  pulverized  fugar  fubdituted  in  its  vol.  in. 
dead  }  which  being  Well  preffed  down,  the  whole  is  co¬ 
vered  with  clay  moidened  with  water.  This  water  fil¬ 
ters  through  the  mafs,  carrying  the  fyrup  with  it  which 
was  mixed  with  the  fugar,  but  which  by  this  manage¬ 
ment  Hows  into  a  pot  fubdituted  in  the  place  of  the  fird. 

This  fecond  fluid  is  called  fine  fyrup.  Care  is  taken  to 
moiden  and  keep  the  clay  to  a  proper  degree  of  foftnefs 
as  it  becomes  dry.  The  fugar  loaves  are  afterwards  ta¬ 
ken  out,  and  dried  in  a  dove  for  eight  or  ten  days  5  af¬ 
ter  which  they  are. pulverized,  packed,  and  exported  to 
Europe,  where  they  are  dill  farther  purified.  The  rea- 
fon  afiigned  why  this  procefs  is  not  univerfally  adopt¬ 
ed  in  the  Britifh  fugar  i Hands  is  this,  that  the  water 
which  dilutes  and  carries  away  the  melaffes  difiolves  and 
carries  with  it  fo  much  of  the  fugar,  that  the  difference 
in  quality  does  not  pay  for  the  difference  in  quantity. 

The  French  planters  probably  think  otherwile,  upwards 
of  400  of  the  plantations  of  St  Domingo  having  the  ne- 
ceffary  apparatus  for  claying  and  actually  carrying  on 
the  fydem. 

The  art  of  refining  fugar  was  fird  made  known  to  the^he  Gf 
Europeans  by  a  Venetian,  who  is  faid  to  have  received  refining  fu- 
100,000  crowns  for  the  invention.  This  difeovery  wasgarinno- 
made  before  the  new  world  was  explored  }  but  whether  4 

it  was  an  invention  of  the  perfon  who  fird  communica¬ 
ted  it,  or  whether  it  w?as  conveyed  from  China,  where 
it  had  been  known  for  a  confiderable  time  before,  can- 
.  not  now  perhaps  be  accurately  afeertained.  W e  find  no 
j  I  2  mention 
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mention  made  of  the  refining  of  fugar  in  Britain  till  the  fuls 


3° 

In  refin¬ 
ing  it  is 
mixed  with 
lime-water 
and  bul¬ 
lock’s 
blood,  and 
expofed  to 
heat- 


year  1659,  though  it  probably  Was  praftifed  feveral 
years  before.  For  in  the  Portuguefe  ifland  of  St  Tho¬ 
mas  in  1624  there  were  74  fugar  ingenios,  each  having 
upwards  of  200  flaves.  The  quantity  of  raw  fugar  im¬ 
ported  into  England  in  1778  amounted  to  1,403,995 
cwts. ;  the  quantity  imported  into  Scotland  in  the  fame 
year  was  117,285  cwts.*,  the  whole  quantity  imported 
into  Great  Britain  in  1787  was  1,926,741  cwts. 

The  fugar  which  undergoes  the  operation  of  refining 
in  Europe  is  either  raw  fugar,  fometimes  called  mufco - 
vado  or  cajfonado ,  which  is  raw  fugar  in  a  purer  ftate. 
The  raw  fugar  generally  contains  a  certain  quantity  of 
melafles  as  well  as  earthy  and  feculent  fubftances.  The 
caffonado,  by  the  operation  of  earthing,  is  freed  from 


Sugar. 
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from  the  coolers,  and  poured  into  the  moulds. 

When  the  moulds  are  filled,  and  the  contents  flill  in  a 
fluid  flate,  it  is  neceffary  to  ftir  them,  that  rro  part  may 
adhere  to  the  moulds,  and  that  the  fmall  cryftals  which  poim.<]  int3 
are  juft  formed  may  be  equally  diffufed  through  the  moulds, 
whole  mafs.  When  the  fugar  is  completely  cryftalli-  where  the 
zed,  the  linen  is  taken  away  from  the  apertures  in  the^rupis 
moulds,  and  the  fyrup,  or  that  part  which  did  not  cry-^1^ 
ftallize,  defeends  into  the  pots  in  which  the  moulds  are 
placed.  After  this  purgation  the  moulds  are  removed 
and  fixed  in  other  pots,  and  a  ftratum  of  fine  white  clay 
diluted  with  water  is  laid  on  the  upper  part  of  the  loaf. 

The  water  defeending  through  the  fugar  by'  its  own 
weight,  mixes  with  the  fyrup  which  ftill  remains  in  the 
body  of  the  loaf,  and  wafhes  it  away.  When  the  clav 


its  melafles.  As  the  intention  of  refining  thefe  fugars  is  dries,  it  is  taken  off,  and  another  covering  of  moift  clay 
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to  give  them  a  higher  degree  of  whitenefs  and  folidity, 
it  is  neceffary  for  them  to  undergo-  other  procefles. 
The  firft  of  thefe  is  called  clarification .  It  confifts  in 
diffolving  the  fugar  in  a  certain  proportion  of  lime-wa¬ 
ter,  adding  a  proper  quantity  of  bullock’s  blood,  and 
expofing  it  to  heat  in  order  to  remove  the  impurities 
which  ftill  remain.  The  heat  is  increafed  very  gradual¬ 
ly  till  it  approach  that  of  boiling  water.  By  the  affift- 
ance  of  the  heat,  the  animal  matter  which  was  thrown 
in  coagulates,  at  the  fame  time  that  it  attra&s  all  the 
lolid  feculent  and  earthy  matter,  and  raifes  it  to  the  fur- 
face  in  the  appearance  of  a  thick  foam  of  a  brownifti  co¬ 
lour.  As  the  feculencies  are  never  entirely  removed  by 
a  firft  procefs,  a  fecond  is  neceffary.  The  folution  is 
therefore  cooled  to  a  certain  degree  by  adding  fome 
water  ->  then  a  frefh  quantity  of  blood,  but  lefs  confider- 
able  than  at  firft,  is  poured  in.  The  fire  is  renewed, 
and  care  is  taken  to  increafe  the  heat  gently  as  before. 
The  animal  fubftance  feizes  on  the  impurities  which  re¬ 
main,  colle&s  them  on  the  furface,  and  they  are  then 
fkimmed  off.  The  fame  operation  is  repeated  a  third 
and  even  a  fourth  time,  but  no  addition  is  made  to  the 
liquor  except  water.  If  the  different  proceffes  have 
been  properly  conduced,  the  folution  will  be  freed  from 
every  impurity,  and  appear  tranfparent.  It  is  then  con¬ 
veyed  by  a  gutter  into  an  oblong  bafket  about  16  inches 
deep,  lined  with  a  woollen  cloth  j  and  after  filtering 
through  this  cloth,  it  is  received  in  a  cifterti  or  copper 
which  is  placed  below. 

The  folution  being  thus  clarified,  it  undergoes  a  fe¬ 
cond  general  operation  called  evaporation .  Fire  is  ap¬ 
plied  to  the  copper  into  which  the  folution  was  received, 
and  the  liquid  is  boiled  till  it  has  acquired  the  proper 
degree  of  confiftency.  A  judgement  is  formed  of  this 
by  taking  up  a  fmall  portion  of  the  liquid  and  drawing 
it  into  a  thread.  When,  after  this  trial,  it  is  found  fuf- 
ficiently  vifeous,  the  fire  is  extinguifhed,  and  the  liquid 
is  poured,  into  coolers.  It  is  then  ftirred  violently  by 
an  inftrument  called  an  oar ,  from  the  refemblance  it 
bears  to  the  oar  of  a  boat.  This  is  done  in  order  to  di- 
minifh  the  vifeofity,  and  promote  what  is  called  the  gra- 
nulation ,  that  is,  the  forming  of  it  into  grains  or  imper¬ 
fect  cryftals.  <  When  the  liquid  is  properly  mixed  and 
cooled,  it  is  then  poured  into  moulds  of  the  form  of  a 
fugar  loaf.  Thefe  moulds  are  ranged  in  rowTs.  The 
fmall  ends,  which  are  loweft,  are  placed  in  pots  $  and 
they  have  each  of  them  apertures  flopped  up  with  linen 
for  filtering  the  fyrup,  which  runs  from  the  moulds  into 
the  pots.  The  liquor  is  then  taken  out  fiowly  in  ladle-  . 


put  in  its  place ;  and  if  it  be  not  then  fufficiently  wafh- 
ed,  a  third  covering  of  clay  is  applied.  After  the  3d 
loaves  have  flood  fome  days  in  the  moulds,  and  have  ac-p(^e^t^* 
quired  a  confiderable  degree  of  firmnefs  and  folidity,  certain  de- 
they  are  taken  out,  and  carried  to  a  ftove,  where  theygree  of 
are  gradually  heated  to  the  50°  of  Reaumur  (64°  ofheat* 
Fahrenheit),  in  order  to  diflipate  any.moifture  which 
may  be  ftill  confined  in  them.  After  remaining  in  the 
ftove  eight  days,  they  are  taken  out  \  and  after  cutting 
off  all  difcolouring  fpecks,  and  the  head  if  ftill  wet,  they 
are  wrapped  in  blue  paper,  and  are  ready  for  fale.  The 
feveral  fyrups  collected  during  the  different  parts  of  the 
procefs,  treated  in  the  fame  manner  which  we  have  juft 
deferibed,  afford  fugars  of  inferior  quality  ;  and  the  laft 
portion,  which  no  longer  affords  any  fugar,  is  fold  by 
the  name  of  melajjes . 

The  beauty  of  refined  fugar,  when  formed  into  loaves,  T  34 
confifts  in  whitenefs,  joined  to  a  fmallnefs  of  grain  •  in  the'beauty 
being  dry,  hard,  and  fomewhat  tranfparent.  The  pro- of  fugar  3 
cefs  which  we  have  deferibed  above  refers  to  fugar  once  confifts ; 
refined  ;  but  fome  more  labour  is  neceffary  to  produce how  far‘ 
double  refined  fugar.  The  principal  difference  in  the ther  refinecl* 
operation  is  this,  the  latter  is  clarified  by  white  of  eggs 
inftead  of  blood,  and  frefh  water  in  place  of  lime- 
water. 

Sagar-candy  is  the  true  effence  of  the  cane  formed  qctyYu- 
into  large  cryftals  by  a  flow  procefs.  When  the  fyrup  gar  candy 
is  well  clarified,  it  is  boiled  a  little,  but  not  fo  much  as  is  made, 
is  done  for  the  proof  mentioned  in  the  procefs  for  mak¬ 
ing  common  fugar.  It  is  then  placed  in  old  moulds,  ha¬ 
ving  their  lowTer  ends  flopped  with  linen,  and  crofted  at 
little  diflances  with  fmall  twigs  to  retain  the  fugar  as  it 
cryflallizes.  The  moulds  are  then  laid  in  a  cool  place. 

In  proportion  as  the  fyrup  cools  cryftals  are  formed.  In 
about  nine  or  ten  days  the  moulds  are  carried  to  the 
ftove,  and  placed  in  a  pot  j  but  the  linen  is  not  remo¬ 
ved  entirely,  fo  that  the  fyrup  falls  down  fiowly  in 
drops.  When  the  fyrup  has  dropped  away,  and  the 
cryftals  of  the  fugar-candy  are  become  dry,  the  moulds 
are  taken  from  the  ftove  and  broken  in  pieces,  to  difen- 
gage  the  fugar,  which  adheres  fliongly  to  the  fides  of 
the  moulds.  If  the  fyrup  has  been  coloured  with  co¬ 
chineal,  the  cryftals  take  a  flight  taint  of  red  \  if  in¬ 
digo  has  been  mixed,  they  aflume  a  bluifh  colour.  If  it 
be  defired  to  have  the  candy  perfumed,  the  effence  of 
flowers  or  amber  may  be  dropped  into  the  moulds  along 
with  the  fyrup. 

Having  now  given  fome  account  of  the  method 
ufually  employed  for  refining  fugar,  it  will  not  be  im¬ 
proper 
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proper  to  fay  a  few  things  concerning  its  nature  and  its 

*  ufes.  * 

Sugar  is  foluble  in  water,  and  in  a  fmall  degree  in  al¬ 
cohol.  When  united  with  a  fmall  portion  of  water,  it 
becomes  fufiole  ;  from  which  quality  the  art  of  preferv- 
ing  is  indebted  for  many  of  its  preparations.  It  is  pnof- 
phoric  and  combuftible  }  when  expofed  to  fire  emitting 
a  blue  flame  if  the  combuftion  be  flow,  and  a  white 
flame  if  the  combuftion  be  rapid.  By  diftillation  it  pro¬ 
duces  a  quantity  of  phlegm,  acid,  oil,  gas,  and  char¬ 
coal.  Bergman,  in  treating  fugar  with  the  nitrous  acid, 
obtained  a  new  acid  now  known  by  the  name  of  the 
oxalic  acid':  but  he  has  omitted  to  mention  the  principles 
of  which  fugar  is  compofed.  Lavoifier,  however,  has 
fupplied  this  omiftion  *,  and  after  many  experiments  has 
afligned  three  principles  in  fugar,  hydrogen,  oxygen, 
and  carbone.  If  the  juice  exprefted  from  the  fugar-cane 
be  left  to  itfelf,  it  paffes  into  the  acetous  fermentation  ; 
and  during  the  decomposition  of  the  fugar,  which  is  con¬ 
tinued  for  three  or  four  months,  a  great  quantity  of  glu¬ 
tinous  matter  is  feparated.  This  matter  .when  diftilled 
gives  a  portion  of  ammoniac.  If  the  juice  be  expofed 
to  the  fpirituous  fermentation,  a  wine  is  obtained  ana¬ 
logous  to  cyder.  If  this  wine,  after  being  kept  in  bot¬ 
tles  a-year,  be  diftilled,  we  obtain  a  portion  of  eau  de 

vie.  '  - 

The  ufes  to  which  fugar  are  applied  are  indeed  nume¬ 
rous  and  important :  It  can  be  made  fo  folid  as  in  the 
art  of  preferving  to  receive  the  moft  agreeable  colours 
and  the  greateft  variety  of  forms.  It  can  be  made  lo 
fluid  as  to  mix  with  any  foluble  fubftance. — It  preferves 
the  juice  and  fubftance  of  fruits  in  all  countries  and  m 
all  feafons.  It  affords  a  delicious  feafoning  to  many 
kinds  of  food.  It  is  ufeful  in  pharmacy,  for  it  unites 
with  medicines,  and  removes  their  difagreeable  flavour  : 
it  is  the  bafts  of  all  lyrups.  M.  Macquer  has  fhown  in 
a  very  fatisfa&ory  manner  how  ufeful  fugar  would  be  if 
employed  in  fermenting  wines.  Sugar  has  alfo  been 
found  a  remedy  for  the  feurvy,  and  a  valuable  article 
of  food  in  cafes  of  neceflity.  M.  Imbert  de  Lennes, 
firft  fnrgeon  to  the  late  duke  of  Orleans,  published  the 
following  ftory  in  the  Qa%ette  de  Saute ,  which  confirms 
this  affertion.  A  veffel  laden  with  fugar  bound^  from 
the  Weft:  Indies  was  becalmed  in  its  paffage  for  feveial 
davs,  during  which  the  ftock  of  provifions  was  exhauft- 
ed.  Some  of  the  crew  were  dying  of  the  feurvy,  and 
the  reft  were  threatened  with  a  ft  ill  more  terrible  death. 
In  this  emergency  recourfe  was  had  to  the  fugar.  1  he 
confequence  was,  the  fymptoms  of  the  feurvy  went  off, 
the  crew  found  it  a  wholefome  and  fubftantial  aliment, 
and  returned  in  good  health  to  France. 

«  Sugar  (fays  Dr  Rifth)  affords  the  greateft  quantity 
of  nouiifhment  in  a  given  quantity  of  matter  of  any  fub¬ 
ftance  in  nature  *,  of  courfe  it  may  be  preferved  in.  lefs 
room  in  our  houfes,  and  may  be  confirmed  in  lefs  time, 
than  more  bulky  and  lefs  nourifhing  aliment.  It  has 
this  peculiar  advantage  over  moft  kinds  of  aliment,  that 
it  is  not  liable  to  have  its  nutritious  qualities  affe&ed  by 
time  or  the  weather ;  hence  it  is  preferred  by  .  the  In¬ 
dians  in  their  excursions  frorruhome.  T  hey  mix  a  cer¬ 
tain  quantity  of  maple  fugar,  with  an  equal  quantity  of 
Indian  corn,  dried  and  powdered,  in  its  milky  ftate. 
This  mixture  is  packed  in  little  bafkets,  which  are  fre¬ 
quently  wetted  in  travelling,  without  injuring  the  fugar. 
A  few  fpoonfuls  of  it  mixed  with  half  a  pint  of  fpring 
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water  afford  them  a  pleafant  and  ftrengthening  meal.  ;  b 
From  the  degrees  of  ftrength  and  nourilhment  which  Tranjac. 
are  conveyed  into  animal  bodies  by  a  fmall  bulk  oi  iu-  tions  0j tjje 
ear,  it  might  probably  be  given  to  horfes  with  great  American 
advantage,  when  they  are  uied  in  places  or  under  cir- 
cumftances  which  make  it  difficult  or  expensive  to  fup-  ^ 
port  them  with  more  bulky  or  weighty  aliment.  A 
pound  of  fugar  with  grafs  or  hay  has  fupported  the 
ftrength  and  fpirits  of  a  horfc  during  a  whole  day  s  la¬ 
bour  in  one  of  the  Weft-India  iilands.  A  larger  quan¬ 
tity  given  alone  has  fattened  horfes  and  cattle,  during 
the  war  before  laft  in  Hiipaniola,.  for  a  period  of  feveral 
months,  in  which  the  exportation  of  iugar,  and  the 
importation  of  grain,  were  prevented  by  the  want  Oi. 

{hips.  39 

“  The  plentiful  ufe  of  fugar  in  diet  is  one  of  the  beft  An  exce  ■ - 
preventives  that  has  ever  been  difeovered  of  the  difeafes  ^  again{t 
w7hich  are  produced  by  worms.  Nature  feems  to  have  worms> 


produced  by  .  _ - 

im planned  a  love  for  this  aliment  in  all  children,  as  it  it 
were  on  purpofe  to  defend  them  from  thole  difeafes.  Dr 
Iiulh  knew  a  gentleman  in  Philadelphia,  who  early 
adopted  this  opinion,  and  who,  by  indulging^  large  fa¬ 
mily  of  children  in  the  ufe  of  fugar,  has  pielerved  them 
all  from  the  difeafes  ufually  occaiioned  by  worms.  4Q 

“  Sir  John  Pringle  has  remarked,  that  the  plague  has  and  proba- 
never  been,  known  in  any  country  where  fugar  compotes  bly  againft 
a  material  part  of  the  diet  of  the  inhabitants.  Dr  Ruth 
thinks  it  probable  that  the  frequency  of  malignant  levers  malignant 
of  all  kinds  has  been  leffened  by  this  diet,  and  that  itSfevers 
more  general  ufe  would  defend  that  clafs  of  people  who 
are  moft  fubje6l  to  malignant  fevers  from  being  fo  often 
affetled  by-  them. 

“  In  the  numerous  and  frequent  diforders  of  the 
bread,  which  occur  in  all  countries  where  the  body  is 
expofed  to  a  variable  temperature  of  weather,  fugar  af¬ 
fords  the  bafts  of  many  agreeable  remedies.  It  is  ufeful 
in  weakneffes,  and  acrid  defluxions  upon  other  pa^ts  of 
the  body.  Many  fafts  may  be  adduced  in  favour  of 
this  affertion.  Dr  Rufh  mentions  only  one,  which,  from 
the  venerable  name  of  the  perfon  whole  cafe  furnilhed  it,  ^ 
cannot  fail  of  commanding  attention  and  credit.  Upon  Has  given 
my  inquiring  of  Dr  brankhn,  at  the  requeft  of  a  friend  relief  froni 
(fays  our  refpeftable  author),  about  a  year  before  he  the  pain  of 
died,  whether  he  had  found  any  relief  from  the  pam  of' CBe  1 

the  ftone  from  the  ’blackberry  jam,  of  which  he  took 
large  quantities,  he  told  me  that  h6  had,  but  that  he 
believed  the  medicinal  part  of  the  jam  redded  wholly  in 
the  fugar  }  and  as  a  realon  for  thinking  fo,  he  added , 
that  he  often  found  the  fame  relief  by  taking  about  half 
a  pint  of  a  fyrup,  prepared  by  boiling  a  little  brown  fu¬ 
gar  in  water,  juft  before  he  went  to  bed,  that  he  did 
from  a  dofe  of  opium.  It  has  been  fuppofed  by  fome  of 
the  early  phyftcians  of  our  country,  that  the  lugar  ob¬ 
tained  from  the  maple-tree  is  more  medicinal  than  that 
obtained  from  the  Weft  India  fugar-cane  \  but  this  opi¬ 
nion  I  believe  is  without  foundation.  It  is  preferable  in 
its  qualities  to  the  Weft  India  fugar  only  from  its  lupe- 
rior  cleanlinefs.  # 

“  Cafes  may  occur  in  which  fugar  may  be  required  in 
medicine,  or  in  diet,  by  perfons  who  refufe  to  be  benefit¬ 
ed,  even  indirectly  by  the  labour  of  Haves.  In  fuch  cafes  4 2 
the  innocent  maple  fugar  will  always  be  pieferred.  It  Not  hurt** 
has  been  faid,  that  fugar  injures  the  teeth j  but  this  opi-fulto  thn. 
nion  now  has  fo  few  advocates,  ‘that  it  does  not  deferv<Ueeth- 
a  ferious  refutation,” 
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j  <  tlie  account  which  we  have  given  above  of  the  me¬ 
thod  of  cultivating  and  manufacturing  fugar,  we  have 
had  in  our  eye  the  plantations  in  the  Weil  Indies,  where 
Haves  alone  are  employed  j  but  we  feel  a  peculiar  plea^ 
fure  in  having  it  in  our  power  to  add  a  ihort  defcription 
of  the  method  uied  in  the  Eaft  Indies,  becaufe  there  fu¬ 
gar  is  manufa&ured  by  free  men,  on  a  plan  which  is 
much  more  economical  than  what  is  followed  in  the 
W  eil  Indies.  The  account  which  we  mean  to  give  is 
an  extract  from  the  report  of  the  committee  of  Privy- 
council  for  trade  on  the  fuhjeft  of  the  African  flave- 
trade,  drawn  up  by  Mr  Botham.  We  fhall  give  it  in 
the  author’s  own  words. 

“  Having  been  for  two  years  in  the  Englifh  and 
jl  rencn  W7eil  India  iflands,  and  fince  conduced  fugar 
eflates  in  the  Eaft  Indies ;  before  the  abolition  of  the 
Have-trade  was  agitated  in  parliament,  it  may  be  defir- 
able  t<>  know  that  fugar  of  a  fuperior  quality  and  infe¬ 
rior  price  to  that  in  our  iflands  is  produced  in  the  Eafl 
Indies  ;  that  the  culture  of  the  canc,  the  manufacture 
of  the  fugar  and  arrack,  is,  with  thefe  material  ad¬ 
vantage*,,  carried  on*  by  free  people.  China,  Bengal, 
the  coafl  of  Malabar,  all  produce  quantities  of  fugar 
and  fpirits  ;  but  as  the  mofl  confiderable  growth  of  the 
cane  is  carried  on  near  Batavia,  I  fhall  explain  the  im¬ 
proved  manner  in  which  fugar  eflates  are  there  conduc¬ 
ed.  The  proprietor  of  the  eftate  is  generally  a’  wealthy 
Dutchman,  who  has  e reded  on  it  fubflantiai  mills, 
boiling  and  curing  houfes.  He  rents  this  eftate  to.  a 
Chinefe,  who  refides  on  it  as  a  fuperintendant  ;  and  this 
renter  (fuppofing  the  eftate  to  confift  of  300  or  more 
acres)  relets  it  to  free  men  in  parcels  of  30  or  60  on 
thefe  conditions:  “  That  they  fhall  plant  it  in  canes, 
and  receive  fo  much  per  pecul  of  133-?.  pounds  for  every 
pecul  of  fugar  that  the  canes  (ball  produce.” 

When  crop,  time  comes  on,  the  fuperintendant  collects 
a  fufffeient  number  of  perfons  from  the  adjacent  towns 
or  villages,  and  takes  off  his  crop  as  follows.  To  any 
fet  of  tradefmen  who  bring  their  carts  and  buffaloes  he 
agrees  to  give  fuch  a  price  per  pecul  to  cut  all  his  crop 
of  canes,  carry  them  to  the  mill  and  grind  them.  A 
fecond  to  boil  them  per  ^pecul.  A  third  to  clay  them 
and  bafket  them  for  market  per  pecul.  So  that  by 
this  method  of  conducing  a  fugar  eftate  the  renter 
knows  to  a  certainty  what  the  produce  of  it  will  coft 
him  per  pecul.  Pie  has  not  any  permanent  or  unne- 
ceffary  expence  \  for  when  the  crop  is  taken  off,  the 
tafkmen  return  to  their  feveral  purfuits  in  the  towns 
and  villages  they  came  from  ;  and  there  only  remain 
the  cane  planters  who  are  preparing  the  next  year’s 
crop.  .  X  His  like  all  other  complex  arts,  by  being  di¬ 
vided  into  feveral  branches,  renders  the  labour  cheaper 
and  the  -work  more  perfcClly  done. 

Only  clayed  fugars  are  made  at  Batavia  5  thefe  are 
in  quality  equal  to  the  beft  fort  from  the  Weft  Indies, 
and  are  fold  fo  low  from  the  fugar  eflates  as  eighteen 
(hillings  fterling  per  pecul  of  133^-libs.  This 'is  not 
the  felling  price  to  the  trader  at  Batavia,  as  the  go¬ 
vernment  there  is  arbitrary,  and  fugar  fubjeCl  to  duties 
impofed  at  wdlk  The  Shabander  exads  a  dollar  per 
pecul  on  all  fugar  exported.  The  price  of  common 
labour  is  from  gd.  to  iod.  per  day.  By  the  method 
of  carrying  on  the  fugar  eflates,  the  ‘tafkmen  gain 
confiderably  more  than  this  not  only  from  working  ex¬ 
traordinary  hours,  but  from  being  confidered  artifts 
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in  their  feveral  branches.  They  do  not  make  fpirits 

on  the  fugar  eflates.  The  melaffes  is  fent  for  fale  to  w~~v - * 

Batavia,  wdiere  one  dillillery  may  purchafe  the  pro¬ 
duce  of  an  hundred  eftates.  Here  is  a  vaft  faving 
and  reduftion  of  the  price  of  fpirits  j  not  as  in  the  Weft 
Indies,  a  dillillery,  for  each  eftate  ;  many  centre  in  one, 
and  arrack  is  fold  at  Batavia  from  21  to  23  rixdollars 
per  leaguer  of  160  gallons  5  fay  8d.  per  gallon.”  *  f 
The  Sugar  Maple,  (the  accr  faccharinum  of  Lin-  Defcription 
naeus),  as  well  as  the  fugar-cane,  produces  a  great  ©f  the  fug*/ 
quantity  of  fugar.  This  tree  grows  in  great  Humbert  maPle* 
in  the  W'eftern  counties  of  all  the  middle  ftates  of  the 
American  union.  Thofe  which  grow  in  New  York 
and  Pennfylvania  yield  the  fugar  in  a  greater  quanti¬ 
ty  than  thofe  which  grow  on  the  waters  of  the  Ohio _ 

Thefe  trees  are  generally  found  mixed  with  the  beech, 
hemlock,  white  and  water  afh,  the  cucumber  tree’ 
linden,  afpen,  butter  nut,  and  wild  cherry  trees.  They 
fometimes  appear  in  groves  covering  five  or  fix  acres  in 
a  body,  but  they  are  more  commonly  inter fperfed  with 
feme  or  all  of  the  foreft  trees  which  have  been  men¬ 
tioned.  From  30  to  50  trees  are  generally  found  upon  Ttnnfac- 
an  acre  of  ground.  They  grow  only  m  the  rich  eft  tioKSOfth* 
foils  and  frequently  in  ftony  ground/  Spring,  of  th 4Z"fopL 
pureft  water  abound  in  their  neighbourhood.  They  are,  cal  Society, 
when  fully  grown,  as  tall  as  the- white  and  black  oaks,  vol.  iii. 
and  from  two  to  three  feet  in  diameter.  They  put 
forth  a  beautiful  white  kloffom  in  the  fpring  before 
they  (how  a  fingle  leaf.  The  colour  of  the  bloflom 
diftinguifhes  them  from  the  acer  rubrum,  or  the  com¬ 
mon  maple,  which  affords  a  bloffom  of  a  red  colour. 

7  he  wood  of  the  fugar  maple  tree  is  extremely  inflam* 
mdble,  and  is  preferred  upon  that  account  by  hunters 
and  furveyors  fur  fire-wood.  Its  fmall  branches  are  fo 
much  impregnated  with  fugar  as  to  afford  fupport  to 
the  cattle,  horfes,  and  fheep  of  the  firft  fettlers,  during 
the  winter,  before  they  are  able  to  cultivate  forage  for 
that  purpofe.  Its  allies  afford  a  great  quantity  of  pot- 
afh,  exceeded  by  few,  or  perhaps  by  none,  of  the  trees 
that  grow  in  the  woods  of  the  United  States.  The 
tree  is  fuppofed  to  arrive  at  its  full  growth  in  the  woeds 
in  twenty  years. 

It  is  not  injured  by  tapping  ;  on  the  contrary,  theThecften- 
oftener  it  is  tapped,  the  more  fyrup  is  obtained  from  it.  fr  diis  tree 
In  this  refpeCl  it  follows  a  law  of  animal  fecretion.  tapped 

fingle  tree  had  not  only  formed,  but  ffourilhed  after 
forty-two  tappings  in  the  fame  number  of  years.  The  famed  from 
efte6ls  of  a  yearly  difeharge  of  fap  from  the  tree,  in  im-it. 
proving  and  increafing  the  fap,  are  demonftrated  from 
the  fuperior  excellence  of  thofe  trees  which  have  been 
perforated  in  an  hundred  places,  by  a  fmall  wood-pecker 
which  feeds  upon  the  fap.  The  trees,  after  having  been 
wounded  in  this  way,  diflil  the  remains  of  their  juice  on 
the  ground,  and  afterwards  acquire  a  black  colour.  The 
fap  of  thefe  trees  is  much  fweeter  to  the  tafle  than  that 
which  is  obtained  from  trees  which  have  not  been  pre- 
vioufly  wounded,  and  it  affords  more  fugar. 

From  twenty-three  gallons  and  one  quart  of  fap,  pro-  w}  48 
cured  in  twenty-four  hours  from  only  two  of  thefe  darkly  of' Tap*" 
coloured  trees,  Arthur  Noble,  Efq.  of  the  ftate  of  New  will  pro- 
York,  obtained  four  pounds  and  thirteen  ounces  of  good  dhce  a  cer~ 
grained  fugar.  tain  9uan“ 

A  tree  of  an  ordinary  fize  yields  in  a  good  feafon  from  <U' 
twenty  to  thirty  gallons  of  fap,  from  which  are  made* 
from  five  to  fix  pounds  of  fugar.  To  this  there  are  forae- 
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juftice  of  peace  in  Montgomery  county,  in  the  Hate  of 
New  York,  informed  Arthur  Noble,  Efq.  that  he  had 
made  twenty  pounds  and  one  ounce  of  fugar  between  the 
14th  and  23d  of  April,  in  the  year  1789,  from  a  fingle 
tree  that  had  been  tapped  for  feveral  fucceflive  years  be¬ 
fore. 

From  the  influence  which  culture  has  upon  forefl  and 
°^ier  trees>  ^  been  fuppofed,  that  by  tranfplanting 
fbc  increa-  the  fugar  maple-tree  into  a  garden,  or  by  deftroying 
fed  by  cu!-  fuch  other  trees  as  flielter  it  from  the  rays  of  the  fun, 
ture.  the  quantity  of  the  fap  might  be  increafed,  and  its  qua¬ 
lity  much  improved.  A  farmer  in  Northampton  coun¬ 
ty,  in  the  Hate  of  Pennfylvania*  planted  a  number  of 
thefe  trees  above  twenty  years  ago  in  his  meadow,  from 
three  gallons  of  the  fap  of  which  be  obtains  every  year 
a  pound  of  fugar.  It  was  obferved  formerly,  that  it  re¬ 
quired  five  or  fix  gallons  of  the  fap  of  the  trees  which  grow 
in  the  woods  to  produce  the  fame  quantity  of  fugar. 

The  tap  di-  The  fap  difiils  from  the  wood  of  the  tree.  Trees 
ft  its  from  which  have  been  cut  down  in  the  winter  for  the  fupport 
of  the  domeftic  animals  of  the  new  fettlers,  yield  a  con- 
fiderable  quantity  of  fap  as  foon  as  their  trunks  and 
limbs  fed  the  rays  of  the  fun  in  the  fpring  of  the  year. 
It  is  in  confequence  of  the  fnpof  thefe  trees  being  equal¬ 
ly  difiufed  through  every  part  of  them,  that  they  live 
three  years  after  they  are  girdled,  that  is,  after  a  circu¬ 
lar  incifion  is  made  through  the  baik  into  the  fubft\nce 
of  the  tree  for  the  purpofe  of  defiroying  it.  It  is  re¬ 
markable  that  grafs  thrives  better  under  this  tree  in  a 
meadow,  than  iri  fituations  expofed  to  the  conftant  ac¬ 
tion  of  the  fun.  The  feafon  for  tapping  the  trees  is  in 
February,  March,  and  April,  according  to  the  weather 
which  occurs  in  thefe  months. 

Warm  days  and  frofly  nights  are  moH  favourable  to 
a'  plentiful  difeharge  of  fap.  The  quantity  obtained  in 
a  day  from  a  tree  is  from  five  gallons  to  a  pint,  accor¬ 
ding- to  the  greater  or  lefs  beat  of  the  air,  Mr  Lowe 
informed  Arthur  Noble,  Efq.  that  be  obtained  near 
three  and  twenty  gallons  of  fap  in  one  day  (April  14. 
1789.)  from  the  fingle  tree  which  was  before  mention¬ 
ed.  Such  infiances  of  a  profufion  of  fap  in  fingle  trees 
arc  however  not  very  common. 

There  is  always  a  fufpenfion  of  the  difeharge  of  fap 
ftp  i*  drain- in  the  night  if  a  frofi  fucceed  a  warm  day.  The  perfo- 
«d  from  theratjon  jn  j-]ie  tree  js  made  with  an  axe  or  an  auger.  The 
latter  is  preferred  from  e:  pcrience  of  its  advantages, 
The  auger  is  introduced  about  three  quarters  of  an  inch, 
and  in  an  afeending  direction  (that  the  fap  may  not  be 
frozen  in  a  flow'  current  in  the  mornings  01  evenings), 
and  is  afterwards  deepened  gradually  to  the  extent  of 
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a  two  inches.  A  fpeut  is  introduced  about  half  an  inch 

into  the  hole  made  by  this  auger,  and  proje&s  from  . 

three  to  twelve  inches  from  the  tree.  The  fpout  is  ge- .  ,fe .  ^  * 

nerally  made  of  the  fumach  or  elder,  which  ufually 
grows  in  the  neighbourhood  of  the  fugar  trees.  The 
tree  is  firfi  tapped  6n  the  fouth  fide  ;  when  the  difeharge 
of  its  fap  begins  to  leffen,  an  opening  is  made  on  the 
north  fide,  from  which  an  increafed  difeharge  takes 
place.  The  fap  flows  from  four  to  fix -weeks,  according 
to  the  temperature  of  the  weather.  Troughs  large  e- 
nough  to  contain  three  or  four  gallons  made  of  white 
pine,  or  white  afii,  or  of  dried  water  2H1,  afpen,  linden, 
poplar,  or  common  maple,  are  placed  under  the  ipout  to 
receive  the  fap,  which  is  carried  every  day  to  a  laige 
receiver,  made  of  either  of  the  trees  before  mentioned. 

From  this  receiver  it  h  conveyed,  after  being  {trained, 
to  the  boiler.  '  .  53 

We  underfland  that  there  are  three  modes  of  reducing  Is  reduced 
the  fap  to  fugar  ;  by  evaporation,  by  freezing,  and  ky*°^Sar 
boiling  }  of  which  the  latter  is  mofi  general,  as  being 
the  molt  expeditious.  We  are  farther  a  flu  red,  that  the 
profit  of  the  maple  tree  is  not  confiped  to  its  fugar.  It 
affords  mofi  agreeable  melafles,  and  an  excellent  vine-* 
gar.  The  fap  which  is  fuitable  for  thefe  purpofes  is  ob¬ 
tained  after  the  fap  which  affords  the  fugar  has  ceafed  to 
How,  fo  that  the  manufadlories  of  thefe  different  pro¬ 
ducts  of  the  maple  tree,  by  fucceeding,  do  not  interfere 
with  each  other.  The  melafies  may  be  made  to  com- 
pofe  the  bafis  of  a  pleafant  fummer  beer.  The  fap  of 
the  maple  is  moreover  capable  of  affording  a  fpirit  ;  but 
we  hope  this  precious  juice  will  never  be  profiituted  to 
this  ignoble  purpofe.  Should  the  ufe  of  fugarindiet  be¬ 
come  more  general  in  this  country  (fays  Dr  Rufh)  it , 
may  tend  to  leffen  the  inclination  or  fuppofed  neceflity 
for  fpirits,  for  I  have  obferved  a  reliih  for  fugar  in 
diet  to  be  feldom  accompanied  by  a  love  for  Hrong 
drink. 

There  are  feveral  other  vegetables  raifed  in  our  own  c„ 


54 


wrgar  pro- 

country  which  afford  fugar  ;  as  beet-roots,  fkirrets,  parfT  cured  from 
neps,  potatoes,  celeri,  red  cabbage  flalks,  the  young  many  other 
fiioots  of  Indian  wheat.  The  fugar  is  mofi  readily  ob-veSe*a^es> 
tained  from  thefe,  by  making  a  tinffure  of  the  fubjedt 
in  rectified  fpirit  of  wine ;  which,  when  faturated  by 
beat,  will  depofit  the  fugar  upon  Handing  in  the  cold. 

Sugar  of  Milk.  See  Milk?  Chemistry  Index. 

Add  of  Sugar.  See  Chemistry  Index  - 
SUG ILLATION,  in  Medicine ,  an  extravafation  of 
blood  in  the  coats  of  the  eye,  which  at  firfi  appears  of  a 
reddifh  colour,  and  afterwards  livid  or  black.  If  the 
diforder  is  great,  bleeding  and  purging  are  proper^  as 
are  alfo  difeutients.. 
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